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Sec 4 - CHAPTER 44 – 
The Male Reproductive System
METHODS OF EXAMINATION
1. Ultrasound (US): the method of choice for imaging the scrotal contents. U S is the initial technique of choice.
Transrectal US is an excellent technique for demonstrating seminal vesicle anatomy.

2.  (MRI): small number of publications describing MRI in the evaluation of testicular masses. MRI is used following an inconclusive US study. 
3.  (CT):  and MRI 
· Play a major role in the staging of testicular malignancy 
· Used in the evaluation of undescended testes that has not been demonstrated sonographically. 
IV- Radionuclide imaging: is still employed in some centres ( evaluation of acute testicular torsion but, in practice, has now been superseded by colour Doppler US studies. 
V- Contrast venography: is undertaken to define the anatomy of varicoceles, but Doppler US investigations replace many of these invasive investigations.

ANATOMY

The testis: 
· Length:  3–5 cm in    * transverse diameter and depth 2–3 cm.
· Adult testicular volume: 15–20 ml - calculated from the formula: length × width × depth × 0.52 = volume
· Testis is consists of seminiferous tubules enclosed by the fibrous tunica albuginea that extends as septations between lobules of testicular parenchyma ( dividing the testis into several hundred lobules. 
· These septations cannot be imaged except where they converge at the mediastinum testis to produce a linear structure that is reflective on US. 
· The seminiferous tubules merge centrally (form the rete testis, (efferent tubules perforate the tunica albuginea and convey seminal fluid to ( the epididymis. 

· The appendix of the testis:  3–5 mm appendage , remnant of the Mullerian duct at the upper pole, of similar reflectivity to the testis. 
The epididymis:
· Is situated at the upper pole of the testis. 
· Usually lies posterior to the testis but may be seen on US laterally or anterior to the testis.
· The normal epididymis has a mean diameter of 7 mm. 
· The epididymis comprises a head, tail and body. 
· The head lies adjacent to the superior pole of the testis. 
· The body is formed from the confluence of the ductules of the rete testis to form a single ductus epididymis.

·  The tail is continuation of the body at the inferior aspect of the testis. 
· At the tail of the epididymis, the duct courses cephalad ( form the vas deferens. 
The tunica vaginalis:

·  Processus vaginalis is a layer of visceral and parietal peritoneum covering the testis as pass with it in its developmental descent through the inguinal canal. 
· In normal development the processus obliterates with no residual connection with the peritoneal cavity. 
· The layers of peritoneum surrounding the testis and appendages persist as the tunica vaginalis. 
Arterial supply

· The scrotal contents have a triple arterial supply. 
1. The deferential artery the main blood supply to epididymis, 
Branch of the inferior vesical artery, accompanies the vas deferens, & branching( into a capillary network at the tail of the epididymis. 
2. The testicular artery predominantly supplying the testis, 
originates directly from the abdominal aorta, inferior to the renal arteries, ( passing through the inguinal canal with the spermatic cord (  branches into capsular arteries surrounded by tunica albuginea & giving ( Centripetal arteries ( flow towards the mediastinum testis and thence into the testicular parenchyma ( arterioles and capillaries. 
3. The cremasteric arteries are branches of the inferior epigastric artery, and after accompanying the spermatic cord, anastamose with the testicular and deferential arteries.
· The venous drainage of the testis is via the pampiniform plexus, ( draining to the gonadal vein. 
· The scrotal wall and epididymis drain via the cremasteric plexus.
SCROTAL MASSES

- Scrotal masses are abnormalities arising from the testis and masses arising from adjacent structures. 
- US with a claimed sensitivity of 100 per cent. 
- The specificity for distinguishing malignant from benign intratesticular lesions is less reliable. 
Many authors advised by using US ( that intratesticular lesions are to be regarded as malignant until surgically proven to be otherwise. 
· This impression has not altered although percutaneous biopsy under US guidance may emerge as an alternative to open surgery for defining indeterminate lesions.
TESTICULAR MASSES 
MALIGNANT TESTICULAR PATHOLOGY
Testicular malignancies include:

1. primary testicular germ cell tumours, 
2. non-germ cell tumours, 
3. metastases, 
4. lymphoma and 
5. Adrenal rest tumours.

· Incidence: Primary tumors( approximately 1 % of malignancies in men with an incidence of 3:100 000 per annum. 
· Peak between 15 and 45 years. The peak of seminoma is in the 4th and 5th decades while the incidence of other germ cell tumours peaks 3dr & 4th.
· Approximately 9 % of deaths from malignant disease. 
· There is an unexplained rising incidence and geographical variation to testicular malignancy.
· In childhood all testicular tumours are rare.

· Risk factors: 
1. Cryptorchidism: is the most publicized risk factor, appears as factor in 10 % of primary testicular malignancy. This increased risk persists after orchidopexy and includes an increased risk of malignancy in the normal contralateral testis in men with unilateral cryptorchidism. 
2. Other reported associations include: * mumps orchitis, * testicular microlithiasis,* infective orchitis & * infertility. 
· The risk in the contralateral testis is 500–700 times to develop a further malignancy several years after initial treatment of a testicular malignancy 
· C.P.: 

· Testicular tumours usually present with ( a painless unilateral scrotal mass noticed by the patient on self-examination. 
· Approximately 10 % present with acute pain thought to be due to haemorrhage. 
· A small group present with metastases from an undeclared primary, which may be demonstrated by US when still clinically impalpable. 
· Pathology: 

· 95 % of primary testicular tumours (of germ cell origin, Most germ cell tumours are of single histological type and are seminomas.
· The remainder arising from Leydig, Sertoli or theca cells that comprise the gonadal stroma. 
· Approximately 40 % of tumours are of mixed cellularity. 
· Radiosensetivity: 

· Seminomas: are extremely radiosensitive; they are associated with high levels of alphafetoprotein (AFP) but less often with human chorionic gonadotrophin (hCG). 
· Teratomas: respond well to a number of chemotherapeutic agents and are associated with elevated AFP and hCG. They are characteristically less responsive to radiotherapy.

· Radiolgical apperance :  
There are generally insufficient features to make the distinction using direct imaging or Doppler features. 
· Seminomas are characteristically hyporeflective, well-defined and homogeneous. They may also be apparently multifocal on presentation. 
· The embryonal cell tumour is less homogeneous and well-defined.
· Teratomas: of mixed reflectivity and more likely to contain cystic spaces and calcifications. 
· Doppler US: Increased tumour flow is common but not invariable & in practice this cannot be used to differentiate neoplastic from non-neoplastic, benign from malignant nor one cell type from another.
· STAGING TESTICULAR MALIGNANCY 

· As staging involves imaging the thorax as well as the abdomen, CT is the preferred staging investigation.
· The accurate staging of testicular malignancy is important and can influence treatment (surveillance, radiotherapy, chemotherapy, etc.)
· The lymphatics accompany the venous drainage to para-aortic nodes up to the level of the renal hila. 
· The local inguinal nodes are not typically involved unless there has been invasion of the scrotal wall.
· Isolated contralateral lymphadenopathy should be viewed with extreme suspicion.
·  The spread of testicular malignancy is predictable:

( Left-sided lesions:  spread to ( upper left para-aortic chain closer to the left renal vein than the aortic bifurcation. 
(Right-sided lesions ( slightly more caudad and are usually seen in the anterior interaorticocaval recess. But it may however be situated at a more superior level.
C T & Staging
· Iodinated IV contrast enhancement should be used routinely.
· If staging uncertainty persists a limited repeated CT study ( 6 weeks can often resolve the matter.
· CT reliably demonstrates pulmonary lesions of 3–4 mm in diameter. These are frequently peripheral (subpleural and basal) but no lung segment is exempt. 
· Mediastinal deposits are less common than pulmonary metastases but care should be taken in the subcarinal region. 
· The whole pelvis should be examined at initial CT staging. 
· The radiological findings should be considered with other diagnostic features such as cell type and tumour markers. 
NON-PRIMARY TESTICULAR MALIGNANCIES, LYMPHOMA AND LEUKAEMIA 

· Age:  A testicular mass in a patient older than 50 years should raise the suspicion of a metastasis. 
· Primary sites: include the prostate, kidney, bronchus, pancreas, bladder and thyroid. 
Leukemia: 
· Incidence: testicular involvement occur in more than 50 % with acute leukaemia and 25 % with chronic leukaemia. 
· Pathology:  
· leukaemia relapse in the testis following treatment ( explained by the theory that there is limited penetration by chemotherapeutic agents at this site.
· NonHodgkin's lymphoma involves the testes in up to 20 % of men and may be the ‘primary site’.
· In Hodgkin's lymphoma, testicular involvement is rare.
· The US features:

· Not specific.

·  But are typically of a diffuse multifocal infiltrating lesion that may be of increased reflectivity compared with surrounding testicular parenchyma. 
NONMALIGNANT FOCAL TESTICULAR LESIONS 

· Age: They are more common in older men. 
· Etiology: Previous trauma, inflammation and embryonal remnants have been described. They should be carefully differentiated from tumours with a cystic component. 
· Epidermoid cysts:

· U.S.:  described as cystic, solid and mixed lesions with a characteristic whorled appearance on US. 
· MRI: correlated with alternating high- and low-signal layers on T2-weighted MRI images.
· Testicular abscess:

·  May result from many infective agents. 
· Often associated with epididymitis. 
· Indolent infections such as tuberculous disease of the testis may have a more insidious onset and be indistinguishable from malignancy.
· U.S.: 

· Usually demonstrates a low or mixed reflectivity pattern. 
· In chronic cases, the presence of calcification within the lesion has been a clue to diagnosis. 
· Percutaneous fine needle aspirate has given the diagnosis without resorting to exploration or orchidectomy.
NONFOCAL TESTICULAR ABNORMALITIES 

TUBULAR ECTASIA 
· Age: This condition is seen in older men.
· Etiology: 
· Thought to be due to cystic dilatation of the rete testis. 
· Coexisting epididymal abnormalities, usually consisting of epididymal cysts have been noted in 85 % of cases, - leading to( the theory that the condition is secondary to obstruction of the epidymis.
· MRI:  In equivocal cases, MRI may be helpful. 
· On T1 ( hypointense signal relative to the normal testis and proton 
· On T2-weighted images ( the lesions being undetectable (unlike tumours).

TESTICULAR MICROLITHIASIS 
Etiology: The condition is thought to result from degenerating cells in the seminiferous tubules. 
· It has also been reported in association with 
· cryptorchidism, 
· infertility, 
· Klinefelter's syndrome, 
· testicular infarction, 
· microlithiasis.
· numerous other condition

· Currently associated with testicular malignancy. It numerously associated with germ cell tumours , but the exact pre-malignant potential of this condition is unknown.
· U.S.: The discovery usually by chance
· Multiple, sub 1-mm, highly reflective foci, in one or both testes.

· Subjects with this condition should be followed up regularly by annual US studies until the age of 50.
EXTRATESTICULAR SCROTAL LESIONS 

These arise from many structures within the scrotum and can be considered as cystic or solid lesions.
Cystic lesions are far more common than solid lesions.

     Cystic lesions    .  
HYDROCELE

· Incidence: is the commonest cause of a scrotal mass. 

- A small amount of fluid surrounding the testicle is a normal finding in most asymptomatic men.
· Etiology: * Congenital or * Acquired.
·  In infancy (a result of a patent processus vaginalis and usually resolve spontaneously. 
· C.P.:  Hydroceles are usually obvious clinically.
· Imaging is requested when: - size prevents adequate examination of the testis & - there is a query about underlying malignancy (rare association).
· On US:  - characteristically fluid collections surrounding one or both. - Either nonreflective or my contain low reflectivity echoes(cholesterol crystals. The fluid surrounds the anterior and lateral aspects of the testis. 
· Multiloculated hydroceles ( may be indistinguishable from an organizing haematoma.
SPERMATOCELES
& EPIDIDYMAL CYSTS

· Etiology: Spermatoceles and epididymal cysts are related lesions in that they are caused by dilated epididymal tubules. 
· Spermatoceles are retention cysts of the head of the epididymis and contain sperms. 
· Epididymal cysts may be single or multiple and are discrete, well-defined structures, usually containing nonreflective fluid. 
· They are easily distinguished from hydroceles but confusion may arise in the case of an extremely large cyst, which may bear a superficial resemblance to a hydrocele.
VARICOCELE

· Varicoceles are dilated tortuous veins of the pampiniform plexus that can be demonstrated superiorly and posteriorly to the testis. 
· Etiology: *Idiopathic or * secondary to incompetent valves in the spermatic vein. 
( Idiopathic varicoceles: 

* Almost invariably left sided.  * Due to the more indirect drainage of the left testis into the left renal vein. 
· ULTRASONOGRAPHY: diagnosis involves the identification of multiple , serpiginous tubules,  of >2 mm diameter,  posterior to the testis that may extend to the inferior pole of the testis. 
· Spontaneous flow may not be demonstrated even on low flow colour or power Doppler settings, 
· Cough, inhale rapidly or Valsalva manoeuvre, ( effective in producing detectable flow. 
· Standing the patient up ( increases the prominence of the vessels. 
· Suggested diameters of 2.7 mm( subclinical &  3.6 mm ( clinical varicoceles. 

· Internal spermatic venography:  is not commonly used for the diagnosis of varicoceles.

· It is undertaken for venous mapping in the treatment of varicoceles by embolotherapy. 
· The vein is selectively catheterized via the (usually left) renal vein and injection of iodinated contrast medium performed during Valsalva manoeuvre.
· Treatment is indicated mainly for * subfertility, or * large symptomatic varicoceles. 
· Anatomical variations consisting of anastomoses with other retroperitoneal veins may affect the success of embolotherapy. 
· embolotherapy Success rates:  for coil embolization have been reported in 73 % of aberrantly fed and 97 % of normally supplied varicoceles. 
· Migration of the coil to the pulmonary artery is a major complication of the procedure.
Solid Extra-testicular lesions     
· Extremely rare.
· May arise from the spermatic cord and epididymis. 
· An enlarged epididymis, from any cause, produces an extratesticular swelling. This is usually the result of acute or chronic infection.

·  It may also be seen as a normal late post-vasectomy appearance in approximately 45 % of men undergoing this procedure. 
N.B. 50 % of pediatric extra-testicular masses are malignant and are usually rhabdomyosarcomas
ACUTE EPIDIDYMITIS 

· Etiology: Numerous organisms cause acute epididymitis including:  
· Aerobacter,
· Pseudomonas
· Chlamydia. 
· Gonococcus  
· E. coli,
· T.B 
Tuberculous epididymitis is considered to be 2ry to prostatic tuberculosis. 
· US:  
· The entire epididymis may be enlarged but occasionally only the head. 
· The reflectivity of epididymis:  usually of lower reflectivity than normal , may be heterogeneous. 
· Colour Doppler US:  useful in differentiating epididymis and orchitis from other causes of acute scrotal pain, in particular testicular torsion. 
· All cases of acute epididymitis ( increase in colour flow. 
· The testis may be involved by direct extension of TB epididymitis ( the resulting lesion may be difficult to distinguish from tumour ( Fig. 44.9 ).

Sperm granulomas occur within the epididymis ( increased incidence following vasectomy.
TESTICULAR ATROPHY 
· Etiology: Many causes include 
· epididymo-orchitis, 
· mumps 
· cryptorchidism, 
· varicocele, 
· testicular torsion, 
· Also a normal ageing process.

· Diagnosis: frequent as incidental finding on US ( unequal-sized testes. Usually there is no clue to the aetiology in the history. 

· U.S.: Atrophic testes ( iso- or hyporeflective compared with the normal side. homogeneous or of mixed reflectivity
TESTICULAR TRAUMA 

orchiectomy percentage is more in cases of delayed or neglected cases.    U.S.: The distinction between ruptured and nonruptured testis can be made extremely accurately with US. 
· US ( scrotal enlargement is due to:  Disrupted testis, an adjacent Haematoma or Both of these findings.
· Surgical exploration may be avoided if the testis has a normal appearance. 
· Testicular atrophy could occur as a late complication of trauma, even with out disruption of testis.

CRYPTORCHIDISM
(Undescended testes)
· Etiology: 
· Common as an isolated abnormality. 
· Association with other abnormalities such as:

·  Prune belly syndrome, 
· Beckwith–Wiedemann syndrome, 
· Congenital rubella.

·  Renal agenesis.
· Embryology: 
· In normal development the testis is drawn caudad towards the inguinal canal by the gubernaculum attached to its lower pole. 
· This migration is due to ( differential growth of the gubernaculum and the abdominal wall. 
· Testicular descent reaching the scrotum at 32 weeks. 
· Pathology: the testis may be found anywhere along its normal course of descent from the retroperitoneum to the inguinal canal. 
· 80 % lie in the inguinal region ( they are usually palpable. 
· Undescended testes is an association with * subfertility (even when unilateral) &, * increased risk of malignancy. 
· Seminoma is the most common associated tumour. 
The increased risk of malignancies with undesceded testis is not decreased by subsequent orchidopexy, and even persists in the contralateral normal testis following orchidopexy.

· The prevalence : 
· 100 % of premature male infants with birthweights < 900 g affected. 
· 3–4 % of Infants weighing > 2500 g. 
· Less than 1 % by the age of 1 year, as most of these testes will descend spontaneously. 
· Bilateral in 10–25 % of affected patients. 
· U.S.: is success in demonstrating undescended testes in the inguinal region. 
· A sensitivity of 97 % for palpable testes & 75 % of impalpable testes. 
· It requires a high resolution linear array transducer. 
· The testes are best demonstrated in transverse planes, the search requiring care as the testis may be atrophic.
· CT or MRI: 
· Have the advantage of imaging the entire retroperitoneum.

· Demonstrate undescended testes not apparently located in the inguinal region. 
· The testes in MRI ( characteristically of low signal on T1-weighted images and high signal on T2-weighted images. 
· Magnetic resonance angiography (MRA): in the management of patients with a nonpalpable testis help in avoiding surgery.
Disadvantages: 

· CT Detection of testes may be hampered by: adjacent Bowel loops and the paucity of Fat in infants. 
· MRI need for sedation, high cost and problems with identifying intra-abdominal testes.
TESTICULAR TORSION

· Incidence: peaks in peripubertal boys but a smaller peak in infancy.
· Pathology: 

· Normally the tunica vaginalis converges posteriorly ( fixing the testis to the scrotal wall. 
· This attachment may be deficient or patulous ( allowing the testis to rotate.
· C.P.: A clinical diagnosis of testicular torsion is often difficult. 
· Painless torsion is a recognized entity.

· Classic presentation is of :

· Febrile boy.

· Acute scrotal pain 
· Vomiting. 
· Early intervention is of such importance that clinical concern should override imaging findings.
· Classification: 

· Acute torsion has been defined as lasting from 24 h to 10 d. 
· Thereafter the torsion is considered to be subacute, and then chronic. 
· Other classifications define torsion of greater than 24 h duration (as missed torsion. 
· Fate: Testicular salvage rates are closely related to time to diagnosis. Salvage rates of 80 % in the first 6 h drop to 20 % if surgery is delayed for 24 h.

· The US: 
· In the acute phase appearances ( Enlarged, Heterogeneous testis and epididymis. These features considered nonspecific and unhelpful. 
· Swollen hypoechoic testis is usually not salvageable.
· Torsion of the testicular appendages, the most common cause of acute scrotal pain in children, may also produce misleading US findings.  
· Colour Doppler: Testicular torsion is diagnosed when blood flow in the symptomatic testis is absent or markedly reduced compared with the normal side, 
· Occasionally a single small vessel may be demonstrated. 
· However the demonstration of normal blood flow in a testis does not exclude torsion.

· This recorded that patient with acute 360-degree torsion had normal flow on colour Doppler study relative to the contralateral side. 
· Scintigraphy:  has superseded as the primary imaging study by colour Doppler US for excluding testicular torsion. 
EVALUATION OF SOFT TISSUES OF PENIS

Peyronie's disease
· Pathology: is characterized by fibrotic plaques in the tunica albuginea of the corpora cavernosa. 
· Sexual intercourse may be impossible due to:

·  Penile deformity as a direct effect of fibrosis. 
· Vasogenic erectile failure due to the plaques obstructing distal flow in the corpora cavernosa. 
· Venous leakages are also a feature of Peyronie's disease. 
· Diagnosis: The diagnosis is usually made on the basis of symptoms of : Pain, Penile curvature & palpable plaques. The initiating problem is thought to be a vasculitis of the sub-tunica connective tissue. 
· U.S.: US is the method of choice for the evaluation of Peyronie's disease.

The plaques are characteristically hyper- or hyporeflective peripheral lesions in the corpora cavernosa. 
· US is claimed to be more sensitive than palpation for the detection of plaques.
· Plaque calcification with acoustic shadowing may be present. 
· Contrast cavernosograms:  demonstrate the plaques as filling defects or deformity of the normal contour of the corpus. 
· Doppler: Occult Peyronie's disease was found in cases undergoing Doppler sonography for erectile dysfunction. 
· MRI: better in demonstrating plaques at the base of the penis. 
· Post-gadolinium enhancement may suggestive of inflammatory change were demonstrated, while there were no US abnormalities.

PENILE TRAUMA
· Etiology:  * penetrating or * blunt: usually occurring during sexual activity. 
· Pathology: 
· Disruption to the corpora cavernosa and tunica albuginea may occur.
· Sometimes associated with urethral damage. In a study of seven men with penile fractures who underwent surgery, 
· U.S.: 
· Exact site of the tunica tear could be demonstrated with grey-scale. 
· In a patient with tunical tear but no fracture, this lesion was not defined by US preoperatively. 
· MRI: Also demnostrate fracture of a corpus cavernosum. 
PENILE CARCINOMA

· Role of imaging: imaging of penile carcinoma has generally involved staging the disease rather than direct imaging of the tumour. 
Staging: 

( Stage I tumours are confined to the glans or foreskin.
( Stage II tumours have invaded the shaft. 
( Stage III and IV tumours demonstrate regional lymph nodes and distant metastases, respectively. 
· Penile malignancy may also be staged using the TNM classification. 
· US: assess the extent of the primary lesion. 
· Margins of the tumour are easily demonstrated. 
· US is not able to differentiate between invasion of the subepithelial tissue and invasion into the spongiosum. 
· Invasion into the tunica albuginea is easily demonstrated.
·  MRI: primary penile carcinomas ( solitary, ill-defined and infiltrating lesions, hypointense on both T1- & T2-weighted sequences, relative to the corpora cavernosa. 
· The tumour margin and extension into the penile shaft was better evaluated on T2-weighted images or gadolinium-enhanced T1 sequences.

( See the main source: 
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