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Outline
 Penis
 Scrotum,Testis, Epididymis
 Prostate
 Lower Urinary tract (Ureter, Bladder, Urethra)

Following the Robbins Basic Pathology and Pathoma the GU chapter outline

• Congenital abnormalities
• Infection/Inflammation
• Tumor-like conditions and 

Tumors

*Recommendation: Pause the video to answer the question

Penis 
Malformations

Why is it important?

 Urinary tract obstruction  
→ ascending urinary 
tract infections

 Problems with 
ejaculation and 
insemination → sterility

 Hypospadias
 Epispadias
 Phimosis
 Paraphimosis

1

2

3



2

Hypospadias Epispadias

HYPOSPADIAS - urethral 
opening on the ventral
surface (1 in 300 live 
births)

EPISPADIAS - urethral 
opening on the dorsal
surface

 PHIMOSIS - prepuce can not be retracted over the gland penis
 In acquired phimosis: Poor hygiene → infections of penis “balantitis” 
→ scarring of the prepuce → phimosis → ? Carcinoma

Congenital Phimosis Acquired Phimosis

 PARAPHIMOSIS - phimotic prepuce is forcibly retracted → constriction 
and swelling → pain → acute urinary retention

Congenital Paraphimosis Acquired Paraphimosis
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Penis Infections (Sexually Transmitted Diseases)
 GONORRHEA - Neisseria gonorrhea (Gram - diplococcus) - urethritis → urethral strictures →

sterility and ectopic pregnancies
 CHLAMYDIA - C. trachomatis - nongonorrheal urethritis (Gram- intracellular 

bacterium)(M>F), 
 Reiter syndrome – (in patients who are HLA-B27 positive)  conjunctivitis, polyarthritis and 

genital infection
 Lymphogranuloma venerum – caused by certain strains C. trachomatis; genital ulcers, 

lymphadenopathy, rectal ulcers
 Trachoma (chronic keratoconjunctivitis)

SYPHILIS - Treponema pallidum (spirochete) -
 10 (3 weeks) - chancre 
 20  (2 -10 weeks) - palmar, solar rash, lymphadenopathy, arthritis, headache, fever, 

condyloma latum 
 30 (years) - neurosyphilis, aortitis, gummas

Also covered in Microbiology lec., STD small group

Neisseria gonorrhea T. pallidum

Herpes Simplex

HSV-1 (gingivostomatitis) 

HSV-2 (genital herpes)

Penis Infections (STD’s)

Squamous cell infected with 
HSV showing the 3M:
-Multinucleation
-Margination
-Molding of nuclei

Clinically: Painful, erythematous vesicles

Penis Infections (STD’s)

Molluscum Contagiosum
-DNA poxvirus
-There are four types of MCV-1 to -4; 
MCV-1 is the most prevalent and MCV-2 is seen usually in adults and often sexually transmitted. 
-MC can affect any area of the skin but is most common on the trunk of the body, arms, and legs. 
-Spread through direct contact or shared items such as clothing or towels!
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Penis 
Condyloma Acuminatum 
(Venereal wart)

 Etiology: Human papilloma 
virus (HPV), types 6 and 11

 Gross - single or multiple 
sessile or pedunculated, 
red papillary 
excrescencies, one -
several mm

 Micro - Papillary 
proliferation of squamous 
cells. Koilocytosis - clear 
vacuolization of the 
cytoplasm

Penis
Condyloma Acuminatum
 Etiology: Human papilloma virus 

(HPV), types 6 and 11

 Gross: single or multiple sessile or 
pedunculated, red papillary 
excrescencies

 Micro: Papillary proliferation of 
squamous cells. Koilocytosis - clear 
vacuolization of the cytoplasm

Condyloma lata
 Etiology:Treponema pallidum 

(secondary Sphyllis)

 Gross: Painless, hypopigmented, 
firm, moist, flat-topped, smooth, 
pink-to-reddish papules 

 Micro:  Marked epidermal 
hyperplasia and inflammatory 
infiltrate

Penis - Tumors
Squamous cell carcinoma

 < 1% of cancers in males
 Risk factors 

 poor hygiene and phimosis -
accumulation of smegma, 
and history of genital warts

 Circumcision confers 
protection

 Etiology: High risk HPV types 
(16 and 18 most common)

Gross –
Ulcerative, 
fungating, 
papillary 
lesions

Micro-
Resembling 
squamous 
epithelium, 
intercellular 
bridges and 
keratin pearls
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Question 1
The patient notes that his sexual partner has high grade squamous 
intraepithelial lesion (cervical intraepithelial neoplasia III). Which of the 
following HPV types may cause this? And is he at risk for contracting this 
virus?
A. 1, 2
B. 6, 11
C. 16, 18

Answer 1
The patient notes that his sexual partner has high grade squamous 
intraepithelial lesion (cervical intraepithelial neoplasia III). Which of the 
following HPV types may cause this? And is he at risk for contracting this 
virus?
A. 1, 2
B. 6, 11
C. 16, 18

A 29-year-old man presents with these 
lesions in the shaft of his penis. What 
is the most likely causative agent?

A. Spirochete
B. Gram negative diplococci
C. Virus - poxvirus family
D. Virus - herpesvirus family
E. Virus – papillomavirus family

Question 2
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A 29-year-old man presents with these 
lesions in the shaft of his penis. What 
is the most likely causative agent?

A. Spirochete
B. Gram negative diplococci
C. Virus - poxvirus family
D. Virus - herpesvirus family
E. Virus – papillomavirus family

Answer 2

Testis and scrotum -Histology

 Serosal cavity- mesothelial 
lined sac immediately 
proximal to testis and 
epididymis

Testis/Scrotum -
Pathology

 HYDROCELE - clear fluid 
(transillumination)

 HEMATOCELE - blood 
(trauma, torsion)

 CHYLOCELE - lymph 
(elephantiasis)

 SPERMATOCELE - semen
 VARICOCELE - dilated veins 

in the spermatic cord 

Hydrocele- Transillumination

Varicocele—”Bag of worms”
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Testis 
Normal Anatomy

Appendix Testis

Testis

Appendix 
Epididymis 

Epididymis

Spermatic 
cord

Testis 
Normal Anatomy

Appendix Testis

Testis

Appendix 
Epididymis 

Epididymis

Spermatic 
cord

Testis- Malformations
Undescended testis

 Majority idiopathic, trisomy 13

 Unilateral, 25% - bilateral

 Complications - infertility and germ cell neoplasia

 Gross - small, firm testicle

 Micro - tubular atrophy

Normal Testicular Atrophy
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Baby A Baby B

1 2

Match the pictures

Testis biopsy in adulthood

Testis – Infection
Epididymitis and orchitis- inflammation of the 
epididymis and testis

•VIRAL - Mumps, Coxackie B
•BACTERIAL - E. coli, 
(Neisseria & Chlamydia)
•GRANULOMATOUS - Tb, 
Syphilis, Leprosy, Brucellosis, 
Sarcoidosis

Acute and Chronic Epididymo-orchitis 

Testis - Torsion
•Twisting of the cord  thick-walled 
arteries patent  vascular engorgement 
 infarction

•Neonate- in utero/ right after birth
•Adolescent often without inciting 
injury. Could be due to anatomic defect 
where testis has increased mobility.
•Sudden severe scrotal pain
•Congestion, edema, hemorrhage 
hemorrhagic infarct  fibrosis

•Surgery within 8 hrs  80% salvage, 
after 10 hrs  20% salvage

Urologic emergency!
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Testicular  Tumors 
•Incidence 6/100,000 
•Age group (peak in 15-35 and after 60 years-old)
•White : African American - 5:1
•The American Cancer Society’s estimates for testicular cancer in the 
United States for 2021 are: 
•About 9,470 new cases of testicular cancer diagnosed
•About 440 deaths from testicular cancer

Testis  - Tumors 

 GERM CELL TUMORS
One histologic pattern (40%)
 Seminoma
 Spermatocytic tumor
 Embryonal carcinoma
 Yolk sac tumor
 Choriocarcinoma
 Teratomas
Mixed germ cell tumors (60%)

 SEX CORD -
STROMAL TUMORS
 Leydig cell tumor
 Sertoli cell tumor

Testicular Tumors-
Germ cell tumors

 SEMINOMA

 Localized to testis for long 
time

 70% stage I (at presentation)
 Metastasis to lymph nodes
 Radiosensitive
 95% cured

 NSGCT (nonseminomatous 
germ cell tumors)
 More aggressive
 60% stage II and III
 Hematogenous spread (lungs 

and liver)
 Radioresistant
 90% complete remission and 

cure with aggressive 
chemotherapy

IMPORTANT!
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Testicular  Tumors 
Risk factors
 Cryptorchidism – higher the testis location, 

higher the risk of cancer (R>L)
 Gonadal dysgenesis with Y chromosome
 Androgen insensitivity
 HIV infection
 Trauma is not a risk factor!

Molecular
Isochromosome of the short arm of 
chromosome 12, i(12p) - 90% of invasive 
tumors regardless of the histological type

NEJM 1997 Bosl et al.

Germ cell tumors
CLINICAL FEATURES

 Seminoma and nonseminomatous germ cell tumors -
NSGCT

 Painless enlargement of testis
 Lymphatic spread – retroperitoneal, paraaortic, 

mediastinal, supraclavicular LN
 Hematogenous spread - lungs, liver, brain
 Seminoma - radiosensitive, NSGCT - relatively 

radioresistant
 AFP - yolk sac tumor, HCG - choriocarcinoma

28

29

30



11

Germ cell neoplasia in situ 
(GCNIS)

 Seen often associated with 
malignant germ cell tumors

 Intratubular proliferation of 
malignant germ cells

 Large atypical cells, abundant clear 
cytoplasm, central nucleus, 
prominent  nucleoli “fried egg”

Normal 
Testis

GCNIS

Seminoma
•The most common 
germ cell tumor
•Peak - 30- 40 years old
•Gross - homogenous, 
gray-white cut surface

What is the ovarian counterpart of 
seminoma?

Seminoma
Histology:
-sheets of uniform, large cells with distinct cell membrane, clear 
cytoplasm, large central nucleolus
-Fibrous septae infiltrated with lymphocytes
Clinical: Serum bHCG could be high in 10% of the cases, AFP is 
normal
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Embryonal Carcinoma

 Peak - 20 - 30 years old
 Gross – heterogenous cut 

surface, poorly 
demarcated, foci of 
necrosis and hemorrhage

Embryonal Carcinoma

Micro - large anaplastic cells with prominent nucleoli with 
indistinct cell borders arranged in solid, glandular, tubular, 
papillary patterns. 

Yolk Sac Tumor
(Infantile embryonal carcinoma or endodermal sinus tumor)

•Two peaks: 1 - infants (good prognosis) and young adults (mixed tumors)
•Most common testicular tumor in infants up to 3 Y.
•Micro - reticular network of cuboidal cells, papillary and solid patterns (Schiller-Duval or 
glomeruloid bodies) and hyaline-like globules (AFP and alpha1-antitrypsin)

Schiller-Duval Body

hyaline globules

AFP (+)

Serum: AFP
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Choriocarcinoma

 Pure form <1%, component of mixed 
tumors ~15%

 2nd and 3rd decade, metastasis at 
presentation, highly aggressive

 Gross - small, hemorrhage and 
necrosis

 Micro -
 syncytiotrophoblast - large, vacuolated 

and multinucleated cell with dark 
eosinophilic cytoplasm, positive HCG

 cytotrophoblast - uniform, polygonal 
cell with clear cytoplasm, single 
nucleus and distinct cell borders

CytotrophoblastSyncytiotrophoblast

Teratoma
 Random admixture of tissue derived from ectoderm, endoderm and mesoderm
 From infancy (pure) to adulthood (mixed germ cell tumors)
 Mature, immature, with malignant transformation
 No benign teratomas in post pubertal males!!

Cartilage
Stromal 
elements

Leydig Cell Tumor

 The most common sex cord-stromal tumor
 Any age, most common 2nd - 6th decade
 Clinical: Usually unilateral testicular 

enlargement, endocrine: precocious puberty, 
gynecomastia

 Gross - well circumscribed, ~3 - 4 cm nodule 
with homogenous, golden-brown cut surface

 Histology: - Solid growth of large, polygonal 
cells with abundant granular cytoplasm and 
single, round, centrally located nuclei with 
prominent nucleoli. 

 Crystalloids of Reinke - pathognomonic

Serum: estrogen, testosterone
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Lymphoma
•Usually secondary. The most common - large 
B-cell lymphoma
•> 60 years old the most common testicular 
neoplasm (the second - metastasis to the 
testis)
•Prognosis - poor
•GROSS: fleshy, white gray to pink, usually 
replace testicular parenchyma

Tumor Age group
(most common)

Serum marker Histologic 
feature

Comment

Seminoma 30-40 years bHCG may be  Uniform, large cells 
with, clear 
cytoplasm

Most common 
testicular tumor

Embryonal Carcinoma 20-30 years LDH, AFP, bHCG may 
be

Large anaplastic 
cells 

Rare to see pure 
form

Yolk Sac Tumor 0-3 years 
(pure form)

AFP Schiller-Duval 
Body
reticular network of 
cuboidal cells

Most common 
testicular tumor in 
infants

Choriocarcinoma 20-30 years bHCG  Syncytiotrophoblast 
Cytotrophoblast

Teratoma All ages LDH may be Tissues from all 3 
germ layers with 
varying maturation

Pure form seen in 
childre.
Difficult to treat in 
adults

Leydig Cell Tumor 20-60 years Estrogen may be Large, polygonal 
cells with abundant 
granular cytoplasm 

Reinke’s cystals

Lymphoma > 60 years LDH Discohesive cells 
with high N:C ratio

Most common: 
Diffuse large B-cell 
lymphoma

Question 3
You are on your first day of your pathology elective as an M3 (and 
enjoying it already), your friendly genitourinary pathologist (whom 
you are signing out with) asks you lovingly – remember the 
histology of testis? What is this structure? You answer confidently: 

A. Sertoli cell
B. Seminiferous tubule
C. Spermatic cord
D. Rete Testis
E. Wait, what rotation is this?

40

41

42



15

Answer 3
You are on your first day of your pathology elective as an M3 (and 
enjoying it already), your friendly genitourinary pathologist (whom 
you are signing out with) asks you lovingly – remember the 
histology of testis? What is this structure? You answer confidently: 

A. Sertoli cell
B. Seminiferous tubule
C. Spermatic cord
D. Rete Testis
E. Wait, what rotation is this?

Which of the following serologic 
pattern is most specific for this 
25-year-old man with a 4 cm 
hemorrhagic testicular mass?

A. Elevated serum LDH
B. Normal serum AFP
C. Elevated serum AFP
D. Normal serum HCG
E. Elevated serum HCG

Question 4

Which of the following serologic pattern is 
most specific for this 25-year-old man with 
a 4 cm hemorrhagic testicular mass?

A. Elevated serum LDH
B. Normal serum AFP
C. Elevated serum AFP
D. Normal serum HCG
E. Elevated serum HCG

Answer 4

Cytotrophoblast Syncytiotrophoblast

Choriocarcinoma
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For the USMLE
 Most common testicular tumor in adults?
 Most common bilateral primary testicular tumor?
 Most common bilateral secondary testicular tumor?
 Most common testicular cancer in infants and 

children?
 Most common non-germ cell tumor of the testis?
 Which are more common in the testis - mixed tumors 

or pure histologic types tumors?

seminoma
seminoma

lymphoma

Yolk sac tumor
Leydig cell 
tumor

Mixed (60%)

End of Part I

Questions?
Email: gbarkan@lumc.edu
Twitter handle: @barkanga
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