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GERM CELL TUMORS
*
95% of testicular tumors;

*
most common type of malignant tumor in young men (15‑35 years);

*
usually presents as a painless testicular lump, but can present as metastases;

*
serum markers:  human chorionic gonadotropin (HCG) and alpha‑fetoprotein (AFP) are important tumor markers, often elevated in non‑seminomatous tumors (up to 80‑90% of cases).  Both may be elevated in embryonal carcinoma.  Serum AFP ‑ very high in yolk sac tumor.  Serum HCG ‑ very high in choriocarcinoma;

*
Commonly positive for placental alkaline phosphatase (PLAP) most often in seminoma, except spermatocytic seminoma, which is negative for PLAP;

Etiology:

*
probably related to early germ cell maldevelopment.  Elevated estrogen levels at time of testicular differentiation in utero?

*
cryptorchidism is a risk factor (10 to 40 X over normal);

*
25% of dysgenetic testes develop malignant germ cell tumors;

*
genetic predisposition:  Blacks in Africa have a very low incidence that is unaffected by moving to North America;

*
testicular germ cell tumors commonly have an isochromosome 12p.

*
environmental factors?  Trauma?  Not established;

Seminoma
Types:

*
Classical
- 
80% to 85% of seminomas;

*
Anaplastic
-
10%? (controversial type);

*
Spermatocytic-
5%.

Frequency: 
*
40% of testicular germ cell tumors;

*
most common age ‑ 30 to 40 years;

*
only occur in post‑pubertal age;

*
spermatocytic seminoma ‑ > 40 years.

Gross:

*
uniform gray‑white lobulated cut surface;

*
uncommon to have necrosis or hemorrhage;

*
often large, replacing the entire testis;

*
spermatocytic seminoma may be edematous with small cystic spaces.

Histology:
Classical:

*
sheets of round cells with watery clear cytoplasm, distinct cell membrane, and a central nucleus with one or two prominent nucleoli;

*
groups of tumor cells separated by fibrous septa infiltrated by lymphocytes;

*
granuloma may be present;

*
abundant PAS positive cytoplasmic glycogen;

*
syncytiotrophoblast cells (HCG+) found in 8‑10%.

Anaplastic:

*
greater pleomorphism with overlapping cells?

*
greater mitotic activity (3 mitoses/high power field)?

*
not a reproducible clinicopathological entity.

Spermatocytic:

*
distinctive tumor with a mixture of small dark cells, medium round cells and scattered large cells;

*
cell types resemble cells seen in spermatogenesis;

*
no lymphocytic or granulomatous inflammation;

*
minimal cytoplasmic glycogen;

*
does not occur mixed with other germ cell tumors;

*
only found in the normally descended testis.

Behaviour:
*
seminoma spreads to retroperitoneal lymph nodes;

*
slow growing tumor that tends to remain localized;

*
very radiosensitive;

*
good prognosis ‑ over 90% cured;

*
spermatocytic seminoma virtually never metastasizes.

Non‑Seminomatous Germ Cell Tumors
Embryonal Carcinoma
Frequency: 
*
most common in 20 to 30 year age group;

Gross:`

*
often small, not replacing entire testis;

*
gray‑white, necrosis, hemorrhage.

Histology:
*
large, overlapping, pleomorphic cells;

*
sheets, tubules, trabeculae.

Teratoma
Frequency: 
*
occur in young adults and children;

*
second most common testicular tumor in children;

*
virtually always a mature teratoma in children.

Pathology:
Definition ‑   a germ cell tumor composed of ectodermal, mesodermal and endodermal elements.


Mature:
*
a haphazard mixture of well‑differentiated tissue, such as epidermis, respiratory or gastrointestinal mucosa, smooth muscle, fibrous stroma, neural tissue, cartilage, bone.  Variety of combinations occur.


Immature:
*
areas of primitive mesenchymal or neuroectodermal tissue are present.


With Malignant Transformation:


*
overtly malignant somatic component, such as squamous cell carcinoma or a spindle cell sarcoma wtih overgrowth and obliteration of underlying germ cell tumor.

Yolk Sac Tumor
Frequency: 
*
most common testicular tumor in children;

*
in adults, frequently occurs in combination with embryonal carcinoma.

Pathology:
*
spaces lined by flattened to cuboidal epithelial cells with vacuolated cytoplasm;

*
cords and papillary structures;

*
endodermal sinus pattern with Schiller‑Duval bodies ‑ a microcyst with a glomerulus‑like structure containing a mesodermal core with central capillary and outer epithelial lining;

*
eosinophilic hyaline globules ‑ may be AFP or alpha‑1‑antitrypsin positive.

Choriocarcinoma
Frequency: 
*
extremely rare in pure form;

*
found as foci in a mixed germ cell tumor.

Pathology:
*
ill‑defined hemorrhagic and necrotic nodule;

*
may be very small;

*
biphasic pattern of syncytiotrophoblast and cytotrophoblast.

Mixed Germ Cell Tumors
*
Up to 60% of testicular tumors are composed of more than one type of germ cell tumor;

*
Common to find embryonal + teratoma (teratocarcinoma) + yolk sac tumor;

*
Other likely combinations are:

embryonal + seminoma;

embryonal + teratoma + seminoma.

Behaviour of Non‑Seminomatous Germ Cell Tumors
*
Metastasizes to retroperitoneal lymph nodes, then to mediastinum;

*
Generally more aggressive than seminoma;

*
If limited to the testis at presentation ‑ good prognosis with modern chemotherapy:  90% 2 year survival.  If there is metastatic disease, complete remission rate may range from 40% to 90%, depending on extent of metastases and tumor type;

*
Mature teratoma is a slow growing tumor.  In the adult, it is a malignant tumor, but in the child it is a benign tumor;

*
Choriocarcinoma is the most aggressive.  It may present with widespread hematogenous metastases (e.g. lungs, liver, brain);

*
Behaviour and prognosis is determined by the worst component;

*
The metastatic tumor type may be different from the primary testicular lesion, e.g. an embryonal carcinoma may metastasize as a teratoma.  Seminoma can metastasize as a non‑seminomatous tumor.


SEX CORD‑STROMAL TUMORS
*
2% of all testicular tumors, can occur at any age;

*
Most common is the Leydig cell tumor, a well circumscribed tumor of polygonal cells with abundant cytoplasm and central nuclei, resembling Leydig cells.  Cells may contain crystalloids of Reinke;

*
Most are benign tumors, 10% are malignant;

*
May be hormonally active, causing adult gynecomastia or childhood sexual precocity.


RENAL CELL CARCINOMA (adenocarcinoma)
Frequency: 
*
90% of malignant tumors of the kidney;

*
M:F = 3/1

*
Most common > 50 years.

Etiology:

*
Carcinogens:  greater frequency amongst cigarette smokers;

*
Genetic: 
‑ 
patients with von Hippel‑Lindau syndrome frequently develop renal cell carcinoma






‑ 
may be associated with loss of chromosome 3 P (majority of clear cell tumors have this abnormality), or other chromosomal abnormalities (papillary tumors often have trisomy of chromosomes 7 & 17);

Gross:

*
Usually a solitary well‑circumscribed tumor at one pole;

*
Often bulges out into the perinephric fat.  Tends to invade the renal vein;

*
Yellow cut‑surface with cystic hemorrhagic necrosis;

*
3 to over 15 cm.

Histology:
*
Most commonly a clear cell tumor;

*
Granular or eosinophilic cell variants ‑ cells with pink cytoplasm;

*
Sarcomatoid cell variant ‑ spindle cell tumor cells;

*
Range of growth patterns ‑ tubular, trabecular, solid, cystic, papillary.

Behaviour:
*
Invades renal vein and inferior vena cava;

*
May invade perinephric fat and adjacent adrenal gland;

*
Metastasizes to lungs and bone, and sometimes to unusual sites, such as spleen, gastrointestinal tract, skin or brain;

*
50% five year survival overall;

*
Papillary‑cystic pattern ‑ good prognosis, sarcomatoid variant ‑ very poor prognosis.

Clinical:

*
Classic triad of hematuria, costovertebral pain, and a palpable mass is only present in 10% of cases;

*
Hematuria (gross or microscopic) is the most common presentation.  May present with metastases;

*
Paraneoplastic syndromes (uncommon) ‑ polycythemia, hypercalcemia, hypertension, Cushing's syndrome, amyloidosis;

*
Diagnosis made on renal ultrasound, CT scan, IVP.


WILMS' TUMOR (nephroblastoma)
Definition:
*
A kidney tumor of renal blastema with a mixture of primitive renal epithelial and stromal elements.

Frequency:
*
Children and infants.  Peak incidence ‑ 2 to 4 years.  Uncommon in the first 6 months and in children older than 6 years.

*
80% of renal tumors of childhood.

Gross:

*
Large fleshy, grey‑white.

Histology:
*
Classic triphasic tumor ‑ blastema, epithelial elements such as tubules, stromal elements with spindle cells that may differentiate into skeletal muscle, smooth muscle, cartilage, fat;

*
Different elements may predominate.

*
Often associated with nephrogenic rests.

*
6 % have unfavorable anaplastic histology.

Behaviour:
*
Modern combination therapy (surgery, radiotherapy, and chemotherapy) gives a 90% long term survival;

*
Prior to modern therapy, the prognosis was dismal.

Clinical:

*
Most often presents as an abdominal mass.  May present with hematuria or abdominal pain;

*
5% of cases are bilateral;

*
Pulmonary metastases may be present;

*
14% associated with congenital abnormalities (e.g. urinary tract malformations, aniridia, hemihypertrophy);

*
Associated with deletions in the short arm of chromosome 11.


UROTHELIAL CARCINOMA
The most common site is the urinary bladder.  Can also arise in the renal pelvis, ureter and proximal urethra.

The most common type of carcinoma arising from the bladder urothelium is transitional cell carcinoma (90%).  Squamous cell carcinoma (5%), adenocarcinoma (rare), and mixed forms (5%) comprise the remainder.

Squamous cell carcinoma is more common where Schistosoma hematobium infection of the bladder is common (e.g. Egypt).  It may also be associated with bladder stones and squamous metaplasia.


Urinary Bladder ‑ Transitional Cell Carcinoma (TCC)
Classification:

1.
Papillary, non‑invasive, grades 1, 2, 3;

2.
Carcinoma‑in‑situ (CIS), flat type;

(Often associated with invasive high-grade TCC)

3.
Invasive (papillary or non‑papillary).

Frequency:

*
Common.  3% of cancer deaths;

*
M:F = 3:1

*
Most common  > 50 years.

*
b of bladder TCC are non-invasive or only superficially invasive (into lamina propria only) tumors;

Etiologic Factors:

*
Smoking increases risk 4 X over nonsmokers;

*
Occupational exposure ‑ azo dyes, plastic and rubber industries.  Glucuronic acid conjugates of naphthylamine are excreted in the urine, where they undergo hydrolysis by the beta‑glucuronidase enzyme in the urothelium.  This produces carcinogenic arylnitrenium ions;

*
Long term (i.e. 12 years) cyclophosphamide therapy;

*
Analgesic abuse nephropathy (the transitional cell carcinoma usually occurs in the renal pelvis).

Gross:


*
Papillary ‑ exophytic fernlike structure;

*
Flat CIS  ‑ raised red mucosal patches, may be focal, diffuse or multiple patches;

*
Invasive  ‑ Ulcerated and fungating with replacement of the bladder wall by an indurated tan‑white mass;

*
May be multifocal ‑ an example of tumors arising in "restless" epithelium = field defect.

Histology:

*
Papillary ‑ finger like branches of a delicate connective tissue stalk covered by transitional epithelium that ranges from:

Grade 1
-
well differentiated epithelium;

-
> 7 layers of cells thick;

Grade 2
-
greater atypia, cellular crowding, increased 






mitoses;

Grade 3
-    severely atypical epithelium with large, 

     (High Grade) pleomorphic, hyperchromatic cells;

-    loss of polarity and cellular cohesion.

*
Carcinoma‑in‑situ, flat type

 

 
Grade 3 transitional cell epithelium involving the full thickness of the flat  urothelium;   there is no papillary growth

*
Invasive 
‑ 
irregular nests and strands of malignant transitional epithelium infiltrating the bladder wall, may invade deeply into, or through, the smooth muscle wall.  Most of these tumors are cytologically high-grade.

Cytology:


*
Malignant transitional cells can be detected in the urine, particularly if they are high grade;

Behaviour:

*
Noninvasive papillary
‑
the majority are Grade 1 or 2 tumors;

-
recurs following excision, often at multiple sites;

‑
may recur at a higher grade;

‑
10‑20% of low grade papillary tumors eventually develop invasive tumor;

*
Flat CIS



‑
Majority develop invasive tumor within 5 years;

*
Invasive



‑
with deep invasion (Stage B2 or greater), 5‑25%  5‑year survival;

‑
metastasizes to regional lymph nodes, liver, lungs, bone.

*
The likelihood of progressive disease increases with large tumor size, multiple tumors, multiple recurrences, high grade, high stage, vascular or lymphatic invasion.  A low‑grade non‑invasive papillary TCC is more likely to progress if there is associated flat CIS.  

Clinical:


*
typically presents with painless hematuria;

*
may present with dysuria (e.g. in patients with flat CIS);

*
rarely presents as metastases;

*
if ureteral orifice involved, hydronephrosis or pyelonephritis may develop.

*
diagnosis made on cystoscopy and bladder biopsy.

*
urinary bladder TCC may be discovered during a follow‑up visit in patients with a previous TCC of the upper urinary tract.  Up to 20‑30% of these patients develop bladder TCC.

 
Urinary Bladder ‑ Transitional Cell Carcinoma ‑ Staging




5‑Year Survival
Stage O
‑
non‑invasive or in‑situ disease;


Stage A
‑
invasion into the lamina propria;



75%

Stage B
‑
invasion into the muscularis propria


B1 
‑ 
superficial muscle invasion;

50%

B2 
‑ 
deep muscle invasion;


25%

Stage C
‑
invasion of the perivesical tissue;



15%

Stage D ‑
metastases.







 5%

9

