Tumors of kidney
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Neoplasms of the lower urinary tract are
about twice as common as renal cell
carcinomas
548 malST I 5 kidney tumord! ¢ 55 T **
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L => followed by tumor of Caleyces and pelvis

Renal Cell Carcinoma

represent: 0% to 85% of all primary malignant neoplasms of the kidney
——> 2% to 3% of all cancers in adults

("

— derived from renal tubular epithelivim

Renal Cell

) —— Mainly in cortex
Carcinoma
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OCCUPATIONAL
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L; risk {a ctors: CADMIUM
smolkers, hgpertewsiow, obese patients, and occupational exposure to cadmivm.
**Risk tnereased tn acqulired poLgogs’cio disease (complication of chronic diaLgsis)

HYPERTENSION  OBESE

Classification: n past: Recently:

classified according ) leoular origin of
morphology and growth
pattern

MC
to
LC.

Subtypes:

tumor 1) clear cell carctnoma
2) PaPLLLarg renal cell carctnoma

due to advances tn 2) Chromophobe renal carcinoma.

wunderstanding
genetic basis of RCA

J

Clear cell RCC has worse prognosis than
papillary and chromophobe RCC

Clear cell carcinoma

General features | Histologically Metastases Prognosis
1) most common type 1) Arises in epithelial cells  |1) Hematogenous more wWorse prognosis within the
. lining the proximal common: sawme stage: [ MINYT
2) accounting for 65% D‘(CYCVWL cell spvovelikroltociete LMV\@ (most common) Ill’ligl’lCV hiS‘tDLOgLG g!’adﬂ - :y._...
cancers bowne **Extension into the $i7p | - :
Liver renal sinus the most ‘te of pucieus

, , , common pathway of ’ 4 ~d

3) wmost are sporadic 2) Ccortical mass with plewra spread, usually |sa’lrcoma’c,ow! and rhabdotd | Naade s
o golden yellow cut surface CNS within e renaiven | Atfferentiation
4) familial forms
or Ly aesociation with head and neck ** (f we can see nucleus on Low
= = , power microscope
(von HLPPCL_LLWD!““ (VHL) disease) 3) ,CLCDIV ,le gm wular hatic L . (it's grade 4 tumor ) T < Hem
eostnophilic cgto‘PLa s 2) Lywphatic less common:
. v , , T2: Y-F cm
5) uncommon familial form *  hilar ** caromatoid + rhabdrid
associated with cytogenetic 4) , t but delicat aortie (it's grade 4 twmor ) T3: >Ffem
s , romLnent but aelLeace ,

abnormalities tnvolving the short ?LL work: caval and thoracte Lij V"”Ph n+ nemetration of renal vein
arm Df chromosome = (SP) Gﬂ‘PL MYH we or! wnodes (tt's grade = tumor )
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Clear cell cytoplasm of Renal cell carcinoma
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VHL disease ——b autosomal dominant trait

o be the common underlying molecular abnormality in both

sporadic and familial forms of clear cell carcinomas )

—

Cause:
loss or tnactivation of both

copies of the VHL gene

VHL protein causes the
degradation of hypoxia-induced
factors (HiFs)

l

nerease Level of "HFs"

T

HIFs
(transcription factors)
contribute to carcinogenesis by:

~

predispose to a variety of neoplasms:

1) hemangioblastomas
(it cerebellum and retina )

1) stimulating the expression of vascular
endothelial growth factor (VEGF)
(important angiogenic factor )

2) Hundreds of bilateral renal cysts

3) bilateral, often multiple, clear cell
carclnomas
(develop in 40% to 0% of affected
idividuals )

2) Stimulating number of other genes
that drive tumor cell growth

Tumor cells surrounded
by fibrovascular core

Papillary renal cell carcinomas —»

I

General features:
account for 10% to 15% of all renal cancers

*  These neoplasms are:
1) frequethH multifocal and bilateral
2) appear as early-stage tumors
3) they occur in fawilial and sporadic forms
(PaPiLLarg renal cancers are not assoctated
with abnormalities of chromosome 3 )
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Type one papillary cell carcinoma

N - el

( papillary growth pattern )
1 !
Cause: Pathogenesis:
hereditary papillary renal cell cancers The MET gene encodes:
caused by: tyrosine kinase receptor for hepatocyte

gain of function mutations tn
MET proto-oncogene
(Located on chromosome F¢ )

growth factor

tncreased dosage of the MET gene
( due to duplications of chromosome #)

abnormal growth in the proximal tubular
epithelial cell
" precursors of papillary carcinomas

( more aggressive )

Chromophobe renal carcinomas

( least common form, representing 5% of all renal cell carcinomas )

& Wwhen stained cytoplasm will be
dark duo to over-activation of
mitochondria

B &
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General features:
1) Thelr nawe derives from:
the observation that the tumor cells statn wore
darkly thaw cells tn clear cell carcinomas
(Lless clear not as ccc )

2) unique in having multiple losses of entire
chromosomes leading to extreme hypoploidy

3) favorable progwosis

Histological features:
1) Solid tumor composed of:
granular pale cells « prominent cell borders
finely reticular cytoplasm * peritnuclear halos
* wrinkled hyperchromatic nuclel

2) cell of origin
(tntercalated cells of distal convoluted tubules )

2) SDL'Ltarg hidwag mass

4) Most commonly tn renal cortex
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syndrome Multiple tumors (mean 5.2) =P Gt - f \ D
Birt-Hogg-Dubé syndrome
Caused by' chromophobe renal cell carcinoma J/ .
Mutations in the folliculin Affect MSS by: » swall dome shaped papular fibrofolliculomas of :
gene (FLCN) at 17p11.2 face, neck and upper trunk
L. Adffect kidwey by: » Bilateral multifocal renal tumors
{ lL
Adffect lung bg: Chromophobe  oncocytomas  hybrid oncocytic
lung cysts and renal cell chromophobe tumor
carclnoma (HocT)

spontaneous pneumothorax
( may have oncocytosis )

Characteristics triad of RCC: Renal cell carCinoma

* painless hematuria ..
- palpable abdominal mass ( clinical features )
There is variation in signs and symptoms

© dull flank pain ) o
's I | B
hematuria flank pain and Extrarenal effects ave: uncommonly may have
the most frequent palpable mass fever and polycythemia paraneoplastic syndromes
presenting manifestation ( Less commonly,
Ls, ocourring in more than whew it has grown PoLgagthem'La affects 5% to Uncommonly produce other hormone-like
50% of cases large enough to 10% of affected individuals substances resulting tn:
produce ) and results from production of * hypercalcemia
Macroscopic hematuria erythropotetin by the cancer +  hypertension
tends to be Lntermittent, cells *  Cushing syndrome

superimposed on a steady ©  feminization or masculinization

microscopic hematuria

Note:

Because of the widespread use of imaging studies for
unrelated conditions, even smaller tumors are detected

(n some patients, the primary tumor remains silent and is
discovered only after metastases produce symptoms

The common locations for metastases are:

* lungs

*  the bones

Note: Wilms Tumor (nephroblastoma) Wilms tumor

o 2 .
Like ri;c."wilwéswm;a’ may arse: 3rd most common solid (non-hematologic) cancer in children >10 years contains a \/aw',etg D-f cell and tissue
° sporaaically (907 ,
ot components, all derived from mesoderm

« familial (10%) (autosomal dominant trait ) associated with

3 congenital malformations

** Rare tn adults e
¢ v Y
WAGR syndrome Denys-Drash syndrome (DDS) Beckwith- Wiedemann syndrome (BWS)
wilims tumor characterized by: Big baby ( organo + cytomegaley )
«  Awnlridia *  gonadal dysgenesis exhibit:
- Genital abworma’L’Lths : eﬂ‘fLB onset MP"“C"P“H"U *  enlargement of individual bod Yy organs
Pomental mtfmatww (Leading to renal fatlure) e.9., tongue, kidwneys, or Liver)
approximately one in three (33%) higher risk (approximately 90%) ,
WLL develop Wilms tumor of Wilms tumor ©  orenlargement of entire body segments
| 1 (hemihypertrophy)
loss of genetic material negative
(deletions) of WL (inactivating mutation )in W1 « enlargement of adrenal cortical cells
(adrenal cytomegaly) Ls a
characteristic microscopic feature
Note:

tncreased risk for the development of Wilms

** Wilms tumor 1 (WT1) gene, located on 11p13
tumwmor

**WT2 is in band p15.5 of chromosome 11 distal to the WT1 locus.
BWS is an example of a disorder of
genomic imprinting (just one allele Ls active )
of wi=



Morphology

- large, solitary
©  well-cirewmseribed mass
©  10% ave either bilateral or multicentric at the time of diagwosis

** On cut section, the tumor Ls:

+  soft Anad homogeneous

©  tantogray

*  occastonal foct of hewmorrhage

*  cystic degeneration and necrosis

** The classic triphasic combination of:
(the percentage of each component is variable )

1) blastenii| ————— — Sheets of small blue cells, with few distinctive
features, characterize the blastemal component

2) SHOMAL cmm—p UsSUally fibrocytic or myxoid in nature

3) epithelial cell types _______ takes the form of abortive tubules or
glomeruli

» Approximately 5% of tumors contain focl of anaplasia
(cells with Large, hyperchromatic, pleomorphic nuclel and abnormal
mitoses)

anaplasia corrvelates with the presence of acquired TP52 mutations
and the emergence of resistance to chemotherapy

The pattern of distribution of anaplastic cells within the primary
tuwmor (focal versus diffuse) has important bmplications for
progwnosis
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Blastemal Epithelial ( tubules )
( small round blue cells )

Epithelial
( squamous cells)

Nephrogenic rests
( precursor lesions of Wilms tumors )
** sometimes present in the renal parenchyma adjacent to the

tumor

** spectrum of histologic appearances:
*  expansile masses (saxis LelSil) that resemble Wilms tumors

*  hyperplastic rests to sclerotic rests consisting predominantly
of:
—> fibrous tissuwe with occasional adwmixed immature tubules or
glomeruli
Note:
presence of nephrogenic rests:
increase risk for the development of Wilms
tumors in the contralateral kidney

Clinical Course of Wilms

*  palpable abdominal mass
(may extend across the midline and dowwn into the pelvis )

** Less often features are:

©  fever

«  abdominal pain

*  hewmaturia

©  Llntestinal obstruction as a result of pressure from the
tumor

* The prognosis for Wilms tumor generally is very good

excellent results are obtained by:
** combination of nephrectomy and chemotherapy

Anaplasia:
(is a harbinger of adverse prognosis, but only if it is diffuse )

If the anaplasia is focal and confined within the resected nephrectomy
the outcome is no different from that for tumors without evidence of
anaplasia

5

Stromal (cartilage)

Stromal (lipids)

Urinary bladder Note: .
. Carcinoma of the bladder is:
Bladder cancer accounts for approximately 5% of cancers «  more common in men than in women

Urinary bladder cancers

e More in whites than in African- Americans
** About 80% of patients are between 50 and 80 years of age

)L
o Y
< AleF Sctors ~ Pathogenesis
urothelial carcinoma @ possible pathways

(represent vast majority of bladder cancers )

** Bnvironmental risk factors:

*  clgarette smoking

*  various oceupational carcinogens

* prior cyclophosphamioe or
radiation therapy

related to Schistosoma

where Lt Ls endemic

Aok famLLg lflistorg of bladder cancer is

nflammation
a knowwn risk factor

Aok uriwarg schistosomiasts Ls

Note: endemtc

** Squamous cell carcinomas represent about 3% to 7% of
bladder cancers in the United States but are much more
common in countries such as Egypt

** Adenocarcinomas of the bladder are rare

Squamous cell carcinoma

haematobivum infections in areas

** cancers occurring tn the
setting of schistosoma infections
arise in a background of chronic

deletions of tumor-suppressor TP53 mutations

genes on 9p and 9q
Leads first to carcinoma
Leading to the formation of Ln situ
superficial papillary tumors 1

then, with loss of genes
from chromosome 9
progresses to Lnvasion

which may thew acquire TP53
mutations and progress to
bnvasive disease
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Clinical Features:

** Bladder tumors most commonly present with painless hematuria

** wrothellal tumors (Whatever their grade)
have a tendency to develop new tumors after excision, ano
recurrences may exhibit a higher grade

— The risk for recurrence is related to several factors:
*  tumorsize

+  stage
. . ,‘ ] IB

*  associated dysplasia and/or CIS in the surrounding mucosa

— high-grade papillary urothelial carcinomas frequently are
associated with either concurrent or subsegquent tnvasive urothelial
carcinoma

—Llower-grade papillary urothelial neoplasms often recur but
infrequently invaoe

Note:
Many recurrent tumors arise at sites different than that
of the original lesion, but may be share the same clonal
abnormalities as those of the initial tumor

these are true recurrences that stem from shedding and
implantation of the original tumor cells at new sites

Treatment:

—Treatment of bladoer cancer depends on:
*  tuwor grade

* stage

*  whether the lesion is flat or papillary

1) For small, Localized papillary tuwmors that are not high-grade:
— Transurethral resection is both diagnostic and therapeutically
suffieient

2) Patients with tumors that are at high risk for recurrence or
progression typically receive:

— Topieal immunotherapy consisting of intravesical
Lnstillation of an attenuated strain of the tuberculosis bacillus
called Bacillus calmette-quérin (BCG)

sowmetimes followed by intravesical chewmotherapy

Note:

** BCG elicits a granulomatous reaction that triggers
an effective local anti-tumor immune response

tumor recurrence is monitored by:
e periodic cystoscopy
¢ urine cytologic studies

=) rRadical cystectomy Ls reserved for :
A, Tunmor invading the museularis propria 2 T2
B. CIS or high-grade papillary cancer refractory to BCG.
C. CIS extending into the prostatic urethra anol dowwn the
prostatic ducts
(where BCG cannot come tn contact the neoplastie cells )

4) Advanced bladder cancer is treated using chemotherapy,
which can palliate but is seldow curative
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