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Urinary tract pathology-2
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Renal Cell Carcinoma RCC

•

account for 2% to 3% of all cancers in adults and are classified 

into three major types:

•

Clear cell carcinomas: are the most common.

•

Papillary renal cell carcinomas

•

Chromophobe renal cell carcinomas are less common
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Renal Cell Carcinoma RCC

account for 2% to 3% of all cancers in adults and are classified into three major types:

Clear cell carcinomas: are the most common.

Papillary renal cell carcinomas

Chromophobe renal cell carcinomas are less common
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Clear cell carcinomas 

•

are the most common type (65% of renal cell cancers).

•

are composed of cells with clear cytoplasm

•

most are sporadic, they also occur in familial forms or in 

association with von Hippel-Lindau (VHL) disease on 

chromosome 3. 

•

The VHL protein causes the degradation of hypoxia-

induced factors (HIFs), and in the absence of VHL, HIFs 

are stabilized. HIFs are transcription factors that contribute 

to carcinogenesis by stimulating the expression of vascular 

endothelial growth factor (VEGF), an important angiogenic

factor, as well as a number of other genes that drive tumor 

cell growth 
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Clear cell carcinomas 

are the most common type (65% of renal cell cancers).

 are composed of cells with clear cytoplasm

 most are sporadic, they also occur in familial forms or in association with von Hippel-Lindau (VHL) disease on chromosome 3. 

The VHL protein causes the degradation of hypoxia-induced factors (HIFs), and in the absence of VHL, HIFs are stabilized. HIFs are transcription factors that contribute to carcinogenesis by stimulating the expression of vascular endothelial growth factor (VEGF), an important angiogenic factor, as well as a number of other genes that drive tumor cell growth 
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Papillary renal cell carcinomas 

•

10% to 15% of all renal cancers. 

•

show a papillary growth pattern. 

•

are frequently multifocal and bilateral 

•

they occur in familial and sporadic forms

•

are not associated with abnormalities of chromosome 3. 

•

hereditary cases 



overexpression of METgene due to either 

duplications of chromosome 7 or activating mutations of MET

in the germline,

•

Activating mutations of the METgene also are found in a 

subset of patients with sporadic forms of papillary renal cell 

carcinoma

•

METgene is a tyrosine kinase receptor for the growth factor 

called HGF



Causes abnormal growth in the proximal 

tubular epithelial cell precursors of papillary carcinomas. 
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Papillary renal cell carcinomas 

 10% to 15% of all renal cancers. 

 show a papillary growth pattern. 

are frequently multifocal and bilateral 

they occur in familial and sporadic forms

are not associated with abnormalities of chromosome 3. 

hereditary cases  overexpression of MET gene due to either duplications of chromosome 7 or activating mutations of MET in the germline,

 Activating mutations of the MET gene also are found in a subset of patients with sporadic forms of papillary renal cell carcinoma

MET gene is a tyrosine kinase receptor for the growth factor called HGF Causes abnormal growth in the proximal tubular epithelial cell precursors of papillary carcinomas. 
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MORPHOLOGY

•

usually are solitary and large (spherical masses 3 to 15 cm in 

diameter),

•

new radiographic techniques  can detect smaller lesions incidentally. 

•

The cut surface is 

yellow to orange to gray-white, with prominent 

areas of cystic softening or of hemorrhage

.

•

As the tumor enlarges, it may fungate through the walls of the 

collecting system, extending through the calyces and pelvis as far as 

the ureter. 

•

may invade the renal vein

and grow within this vessel, sometimes 

extending as far as the inferior vena cava and even into the right 

side of the heart. 

•

Range from low grade to high grade tumors. 
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MORPHOLOGY

usually are solitary and large (spherical masses 3 to 15 cm in diameter),

new radiographic techniques  can detect smaller lesions incidentally. 

The cut surface is yellow to orange to gray-white, with prominent areas of cystic softening or of hemorrhage.

As the tumor enlarges, it may fungate through the walls of the collecting system, extending through the calyces and pelvis as far as the ureter. 

may invade the renal vein and grow within this vessel, sometimes extending as far as the inferior vena cava and even into the right side of the heart. 

Range from low grade to high grade tumors. 
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Renal cell carcinoma

Representative cross-

section showing 

yellowish, spherical 

neoplasm in one pole 

of the kidney. Note 

the tumor in the 

dilated, thrombosed 

renal vein
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Renal cell carcinoma

Representative cross-section showing yellowish, spherical neoplasm in one pole of the kidney. Note the tumor in the dilated, thrombosed renal vein
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the tumor cells of clear 

cell renal cell carcinoma 

are classically  vacuolated 

(lipid-laden. The nuclei 

are usually small and 

round. Sometimes they 

are granular cells, with 

granular pink cytoplasm. 

Renal cell carcinoma
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the tumor cells of clear cell renal cell carcinoma are classically  vacuolated (lipid-laden. The nuclei are usually small and round. Sometimes they are granular cells, with granular pink cytoplasm. 



Renal cell carcinoma
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Clinical course

•

the triad of painless hematuria, a palpable abdominal mass, and 

dull flank pain is characteristic.

•

the most frequent presenting manifestation is hematuria ( 50 % of 

cases).

•

Macroscopic superimposed on microscopic hematuria. 

•

size effect: flank pain and a palpable mass

•

Extra-renal effects: fever and polycythemia,

- Polycythemia affects 5% to 10% of cases. It results from 

elaboration of erythropoietin by the cancer cells. 

•

paraneoplastic syndromes: e.g. hypercalcemia, hypertension, 

Cushing syndrome, or feminization or masculinization

•

Favored locations for metastases are the lungs and the bones.
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Clinical course

the triad of painless hematuria, a palpable abdominal mass, and dull flank pain is characteristic.



 the most frequent presenting manifestation is hematuria (50% of cases).

Macroscopic superimposed on microscopic hematuria. 

size effect: flank pain and a palpable mass

Extra-renal effects: fever and polycythemia, 

Polycythemia affects 5% to 10% of cases. It results from elaboration of erythropoietin by the cancer cells. 

paraneoplastic syndromes: e.g. hypercalcemia, hypertension, Cushing syndrome, or feminization or masculinization

Favored locations for metastases are the lungs and the bones.

































Clinical course
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•

Bladder cancer accounts for  7% of cancers and 3% of cancer 

deaths in the USA.

-

(90%) are urothelial carcinomas

.

- squamous cell carcinomas  (SCC): 3% to 7%

- Adenocarcinoma: rare

•

more common in men than in women

•

More common in industrialized than in developing nations.

•

Most  common at ages of 50 to 80 years.

•

SCCs are much more common in countries where urinary 

schistosomiasis is endemic



chronic bladder irritation. 

•

Adenocarcinomas of the bladder are rare and are histologically

identical to adenocarcinomas seen in the gastrointestinal tract. 

Urinary Bladder cancers
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Bladder cancer accounts for  7% of cancers and 3% of cancer deaths in the USA.

- (90%) are urothelial carcinomas.

 - squamous cell carcinomas  (SCC): 3% to 7%

- Adenocarcinoma: rare

more common in men than in women

More common in industrialized than in developing nations.

Most  common at ages of 50 to 80 years.

 SCCs are much more common in countries where urinary schistosomiasis is endemic chronic bladder irritation. 

Adenocarcinomas of the bladder are rare and are histologically identical to adenocarcinomas seen in the gastrointestinal tract. 



Urinary Bladder cancers
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• PATHOGENESIS

•

Bladder cancer is 

not

familial. 

- factors implicated in the causation:

• cigarette smoking

• occupational carcinogens

• Schistosoma haematobium

infections in areas 

where it is endemic
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PATHOGENESIS



Bladder cancer is not familial. 

- factors implicated in the causation:

cigarette smoking

occupational carcinogens

Schistosoma haematobium infections in areas where it is endemic
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Precursor lesions of invasive urothelial

carcinoma.
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Precursor lesions of invasive urothelial carcinoma.
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Noninvasive papillary urothelial

neoplasms

•

demonstrate a range of atypia and are graded to 

reflect their biologic behavior .

•

The most common grading system classifies tumors 

as follows: 

(1) Papilloma: no atypia

(2) papillary urothelial neoplasm of low malignant 

potential (PUNLMP)

(3) low-grade papillary urothelial carcinoma

(4) high-grade papillary urothelial carcinoma
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Noninvasive papillary urothelial neoplasms 

demonstrate a range of atypia and are graded to reflect their biologic behavior .

 The most common grading system classifies tumors as follows: 

Papilloma: no atypia

papillary urothelial neoplasm of low malignant potential (PUNLMP)

low-grade papillary urothelial carcinoma

high-grade papillary urothelial carcinoma 
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Invasive urothelial cancer 

•

invade the lamina propria or extend more deeply into underlying 

muscle.

•

The extent of invasion and spread (staging) at the time of initial 

diagnosis is the most important prognostic factor

•

Clinical features:

•

painless hematuria

•

have a tendency to develop recurrence after excision

•

Treatment:

•

transurethral resection is both diagnostic and therapeutic 

•

bacille Calmette-Guérin (BCG)



elicits granulomatous reaction, and 

triggers local antitumor immune response

•

Follow-up for recurrence with periodic cystoscopy and urine cytologic 

studies for the rest of their lives.

•

Radical cystectomy and chemotherapy for advanced cases


Microsoft_PowerPoint_Slide13.sldx
Invasive urothelial cancer 

invade the lamina propria or extend more deeply into underlying muscle.

The extent of invasion and spread (staging) at the time of initial diagnosis is the most important prognostic factor



Clinical features:

painless hematuria

have a tendency to develop recurrence after excision



Treatment:

transurethral resection is both diagnostic and therapeutic 

bacille Calmette-Guérin (BCG) elicits granulomatous reaction, and triggers local antitumor immune response

Follow-up for recurrence with periodic cystoscopy and urine cytologic studies for the rest of their lives.

Radical cystectomy and chemotherapy for advanced cases
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