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Physiologically, the endocrinologic interplay between testes and pituitary gland results in the
production of spermatozoa. Before serving their role in fertilizing oocytes, spermatozoa must exit
the testis and pass through a complex excurrent ductal system that includes the efferent ductules,
epididymis, and vas deferens, which leads to the ejaculatory duct. Pathological conditions in any
part of the excurrent ductal system obviously may have a significant effect on spermatozoa
transport, resulting in subfertility or infertility. In addition to spermatozoa, semen is composed
of secretions from a series of glandular organs, including the prostate, seminal vesicles, the
bulbourethral (Cowper) gland and periurethral (Littré) gland. Collectively, these organs are known
as the male accessory glands.

Various inflammatory conditions, including microbial infection, are by far the most common pathology
encountered in the male reproductive system. The term male accessory gland inflammation: describes a
broad spectrum of inflammatory conditions involving the male accessory glands. The prostate gland
and the seminal vesicles together produce about 90% of the ejaculate volume. Although inflammatory
conditions of these organs (prostatitis and seminal vesiculitis) are important clinical topics in
andrology (Weidner et al, 1998a,b), in this review our discussion will focus mainly on the various
inflammatory conditions of the excurrent ductal system. In Part I of this review, our discussion
will focus mainly on the various inflammatory conditions of the epididymis and efferent ductile. In
Part 11, we will discuss the rarely described subject of vasitis and address the management issues
and fertility effects of excurrent ductal inflammation.

Inflammatory Conditions of the Epididymis



Inflammatory lesions, particularly infection, are by far the most common pathological entity
encountered in the epididymis. Epididymitis results in many days lost from work both in civilian
life and in the military, where more than 20% of urologic admissions may be due to epididymitis
(Bormel, 1963; Sharpiro and Breschi, 1973; Berger et al, 1979; Vordermark, 1985). Although
epididymitis may be clinically asymptomatic, more commonly, a wide spectrum of signs and symptoms
are associated with epididymal inflammation, including scrotal and pelvic pain, nodule, edema,
irritative urinary symptoms, fever, purulent ejaculate or urethral discharge, and infertility. Rare
clinical presentations of epididymitis include scrotal cutaneous fistula, hemospermia (Weidner et
al, 1991) and septicemia (Sarma and Raghava, 1995).

Bacterial infections are the most common etiology for epididymitis. The risk factors, pathogens
involved, and subsequent management are different between the adult and pediatric populations;
hence, epididymitis in these 2 populations will be discussed separately. Infectious epididymitis and
other forms of inflammatory epididymitis will be the focus of this section.

Common Infectious Epididymitis in Men

Studies in the 1980s reported 500 000 to 600 000 cases of acute epididymitis yearly (National
Institutes of Health, 1981; Krieger, 1984). Sexually transmitted infections (STIs) are the most
common causes of acute epididymitis. Despite increasing awareness among the general population of
STls, particularly of herpes and acquired immunodeficiency syndrome (AIDS), and the resulting
popularity of barrier contraception, statistics in the 1990s from the National Institutes of Health
(1998) revealed a rising incidence of STls. Part of the reason for this increase in incidence is
that young adults become sexually active at an earlier age but marry at a later age. This, along
with a high divorce rate, results in a higher likelihood of multiple sexual partners, and a
subsequent higher risk for developing STIs among sexually active people.

Among men younger than age 35 years, epididymitis is most commonly transmitted through sexual
contact. In the United States, the most common pathogen in adult infectious epididymitis is
Chlamydia trachomatis (Berger, 1991). In some developing communities, epididymitis from Neisseria
gonorrhoeae may be more prevalent than Chlamydia (Hoosen et al, 1993). Less-common pathogens in
acute epididymitis include Ureaplasma urealyticum, Escherichia coli, Enterococcus faecalis, and
Pseudomonas aeruginosa (Kashiwagi et al, 2000). Epididymitis usually results from retrograde ascent
of urethral pathogens via the ejaculatory ducts and the vas deferens. Sexually transmitted
epididymitis usually is accompanied by urethritis, with complaints of dysuria, urethral irritation,
and mucoid or mucopurulent discharge. However, up to 40% of men infected with Chlamydia report no
symptoms (Institute of Medicine, 1997).

Infection with human immunodeficiency virus (HIV) type 1 through semen contact represents a major
route of transmission. In men with HIV infection, marked abnormalities of the male accessory
reproductive organs and seminiferous epithelium, including inflammation and destruction of germinal
cells with fibrosis and hyalinization, have been reported (Da Silva et al, 1990; Dalton and
Harcourt-Webster, 1991; Pudney and Anderson, 1991; Martin et al, 1992). These insults to the
reproductive system are reflected by a decrease in semen parameters, in terms of sperm motility
percentage, normal morphology by strict criteria, leukocytospermia, teratozoospermia, and
oligoasthenoteratozoospermia (Muller et al, 1998). The quality of semen parameters correlates with
the severity of the infectious status, as determined by patients” peripheral CD4* cell count and
clinical stages. The extent to which this decline in semen quality is attributable to the direct
result of HIV infection to the reproductive organs, hormonal effects or deterioration of general
health, or the effects of therapeutic drugs received by patients, remain unresolved questions.




Infectious epididymitis from E. coli, a gram-negative enteric organism commonly involved in urinary
tract infection, is rare among young heterosexual men, although unprotected anogenital intercourse
significantly increases the risk of coliform epididymitis (Berger et al, 1987). On the other hand,
infectious epididymitis among men older than age 35 are more commonly due to enteric organisms.
Obstructive urinary symptoms, which may be due to urethral stricture, bladder neck obstruction, or
benign prostatic hyperplasia, which are commonly seen in men older than age 50, appear to be major
risk factors for the development of epididymitis or other lower urinary tract infection (Thind et
al, 1992). Incomplete emptying of urine along with a higher voiding pressure in order to overcome
the obstruction facilitates reflux of infected urine into the excurrent ductal system, leading to

infection (Figure 1).

Figure 1. High voiding pressure secondary to urinary obstruction may lead
to reflux of urine (arrows) into the excurrent ductal system, causing
inflammation
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Proper use of antimicrobials against specific pathogens is the key in the management of infectious
epididymitis to avoid complications such as septicemia, especially in elderly patients. In rare
cases of more severe forms of epididymitis, abscesses may form. They may rupture and form sinus
tracts through the scrotal wall, associated with sperm extravasation and formation of sperm
granulomas (Goodson and Fruchtman, 1975). In addition, the mass effect of the abscess or its direct
invasion into testicular parenchyma may compromise vascular supply to the testis, leading to
ischemia, infarction, or atrophy of the testis (Slavis et al, 1989).

Epididymitis in the Pediatric Population

Pathogens for infectious epididymitis in the pediatric population are somewhat different, although
venereal pathogens causing STIs may also be seen in sexually active adolescents. When venereal
pathogens are isolated from younger children with urogenital infections, however, sexual abuse
should be suspected. Common bacteria causing epididymitis in boys include E. coli and Haemophilis
influenzae. Rare pathogens, such as Salmonella, Pseudomonas, and other viral infections (Coran and
Perlmutter, 1965) have been reported.

The age distribution of childhood epididymitis has been reported to be bimodal (Likitnukul et al,
1987) at ages younger than 5 years and at early puberty. Anatomical defects are strongly associated
with epididymitis in the first group of young boys (Merlini et al, 1997). Some of the malformations,
such as posterior urethral valves, urethral stricture, or hypoplasia, may result in bladder outlet
obstruction and high bladder pressure voiding with resultant reflux into the ejaculatory duct and
epididymis, causing inflammation or infection. This is analogous to epididymitis in older men with




obstructive urinary symptoms. In other cases, pathological connections may exist between the
urinary, genital, and sometimes the lower gastrointestinal tract. Because these genitourinary
abnormalities place boys at high risk for urinary tract infection, affected patients tend to present
with infections at a much younger age. With improvements in prenatal diagnostic sonography and
earlier initiation of treatment, this group of patients with urogenital malformation can
occasionally be identified before infectious complications develop. In managing this group of
patients, in addition to proper treatment of the ongoing infection, the underlying malformation
should be identified and corrected surgically, if possible, to avoid recurrent infection.

The pathogenesis of epididymitis in early pubertal boys may also involve systemic hematogenous
dissemination of pathogens (Dairiki Shortliffe, 1998). Urogenital malformation in this group is
uncommon, although urodynamic studies indicate that older boys with epididymitis commonly have a
dysfunctional voiding pattern, including bladder hyperactivity and detrusor-sphincter dyssynergia
(Bukowski et al, 1995). These patients tend to have incomplete emptying of urine as well as high
voiding pressure, placing them at risk for reflux epididymitis. The reason for the voiding
dysfunction presenting at an older age is uncertain. Although manifestation of underlying
neurological problems is a possibility, psychological factors among adolescence, from personal and
social stresses, is a more common etiology.

Epididymitis commonly presents in the pediatric population as an acute scrotum. A long list of
differential diagnoses of acute scrotum exists, including epididymoorchitis, testicular or spermatic
cord torsion, torsion of testicular or epididymal appendages, incarcerated hernia, acute hydrocele,
testicular tumor, idiopathic scrotal edema, nonthrombocytopenic vasculitis from Henoch-Schonlein
purpura, trauma, and hydrohematocele. Some conditions, such as torsion of appendages, may be managed
conservatively with analgesics, whereas others, such as testicular torsion, will require immediate
surgical exploration. Epididymitis occurs almost as frequently as testicular torsion (Caldamone et
al, 1984; Yazbeck and Patriquin, 1994). Although a detailed clinical history and careful physical
examination are the key initial steps in managing an acute scrotum, the presenting symptoms and
physical signs, particularly in infants and younger boys, are often not specific enough to
differentiate the etiologies. The presence of a cremasteric reflex correlates with the absence of
testicular torsion, although exceptions have been reported. A positive Prehn sign for epididymitis,
in which elevation of the scrotum relieves the discomfort, is generally considered not reliable.

Laboratory investigations that may indicate epididymitis include pyuria, leukocytosis, and a
positive urinary culture in more severe infection. However, in noninfectious epididymitis these
results may be negative. Imaging modalities may be helpful in distinguishing epididymitis versus
testicular torsion or other inflammatory processes iIn an acute scrotum. Sonography with color
Doppler provides images of the epididymides and testes (Wilbert et al, 1993; Suzer et al, 1997;
Munden and Trautwein, 2000; Weber et al, 2000; Blaivas et al, 2001). The presence of
hypervascularity of the epididymis is suggestive of epididymitis (Figure 2), whereas in testicular
torsion, a decrease in arterial flow should be noted. Radionuclide scintigraphy using technecium-99m
can also help distinguish an inflammatory condition from testicular torsion (Melloul et al, 1995).
In epididymitis, an intensely labeled, or "hot" image on the hemiscrotum is involved (Figure 3).
False-positive and false-negative results of these imaging studies are not uncommon. Furthermore,
the time required to perform these studies may unnecessarily delay appropriate surgical management.
Testicular torsion requires urgent surgery to detorse the vascular pedicle within hours iIn order to
preserve testicular viability. Thus, if the index of suspicion for testicular torsion is high, such
as with sudden onset of scrotal pain and no evidence of inflammation or infection, immediate
surgical scrotal exploration should be performed without waiting for imaging studies.




Figure 2. Epididymitis in longitudinal color Doppler sonographic scan. Note
the presence of increased blood flow (demonstrated as red pixels) in the caput
epididymis.
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Figure 3. Left epididymitis in radionuclide scan. (a) Sequential increase in
tracer uptake over the left hemiscrotum ("hot" sign). (b) Static scrotal scan
demonstrating accumulation of radioactive tracer consistent with increased
left hemiscrotal blood flow and epididymitis (arrow).
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latrogenic Epididymitis

Epididymitis can be a complication of medical treatments. Drug-induced epididymitis has been
reported with the use of amiodarone (Gasparich et al, 1984; Hutcheson et al, 1998), a potent class
111 antidysrythmic benzofurane derivative for treating refractory ventricular and supraventricular
cardiac arrhythmia (Hamoud et al, 1996; Gabal-Shehad and Monga, 1999). Postmortem examination of
patients affected by amiodarone-induced epididymitis showed focal areas of epididymal fibrosis with
lymphatic infiltration. Although the exact mechanism of this disease is unknown, studies have shown
that the drug concentration in many body tissues, such as epididymis, may be up to 300-fold greater
than the serum level (Sadek et al, 1993) and that the side effects are dose-dependent and duration-
dependent (Greene et al, 1983). In addition, antiamiodarone antibodies have been identified in
patients with side effects (Pichler et al, 1988), suggesting that amiodarone-induced epididymitis
may be a direct chemical effect on the tissues or an autoimmune phenomenon. Because amiodarone-
induced epididymitis is a sterile inflammation, patients generally do not require or respond to
antibiotic therapy. Reduction or discontinuation of amiodarone provides rapid relief of symptoms,
although symptoms have been reported to recur if the drug is reinstituted at the same dosage (Gabal-
Shehab and Monga, 1999).

Infectious epididymitis can also be induced i1atrogenically from various medical and surgical
procedures of the urinary tract, including intermittent urethral catheterization (Perrouin-Verbe et
al, 1995), indwelling urinary catheter, cystoscopic examination, vasectomy (Moss, 1992), and some
prostate surgery (Fournier et al, 1995). The mechanism is likely due to introduction of pathogens




into the lower urinary tract that eventually spread to the epididymis or other parts of the
excurrent ductal system, causing infections. It should be kept in mind that most patients requiring
these procedures may be at risk for developing lower urinary tract infection due to their initial
medical conditions, which may include neurogenic bladder from diabetes or other neurologic
pathologies, or urinary obstruction from benign prostatic hyperplasia. It is therefore important for
clinicians to consider any early symptoms or signs of infections so that appropriate treatment can
be initiated promptly in this group of high-risk patients.

Trauma and Stress-Induced Epididymitis

Traumatic epididymitis may occur secondary to iatrogenic injury to the epididymis during various
scrotal surgeries. More frequently, however, traumatic epididymitis is seen in scrotal trauma.
Although commonly associated with other complications, such as testicular rupture, infarction, and
intratesticular hematoma, which require surgical exploration, traumatic epididymitis may occur as an
isolated finding, particularly in less-severe scrotal injury. It should be pointed out that
epididymitis after trauma can be associated with underlying infection, with the trauma being an
aggravating event to the infection (Berger et al, 1978, 1979). On physical examination, traumatic
epididymitis can mimic infectious epididymitis with a swollen and tender epididymis. High-resolution
color Doppler sonography often reveals focal or diffuse hyperemia (Gordon et al, 1996). This
finding, along with a history of scrotal trauma, helps make the diagnosis of traumatic epididymitis.
Unlike infectious epididymitis, management of traumatic epididymitis does not require antibiotics.
Conservative management with ice-pack application, scrotal support and elevation, and rest often
significantly relieve the symptoms. Long-term complications of traumatic epididymitis include
chronic epididymitis and infertility due to obstructive damage to the epididymal tubules.

There has been recent documentation in the literature that epididymitis can been induced by physical
stress, especially by heavy lifting or other strenuous activity. Because i1t is considered a work-
related injury by some occupational medicine physicians, this stress epididymitis may contribute to
considerable time lost from work and subsequent compensation. In one retrospective series of an
occupational health center, 70% of men with a diagnosis of acute epididymitis reported an immediate
and preceding event of heavy lifting or severe strain at work (Sawyer and Anderson, 1996). The
mechanism of stress epididymitis is believed to be due to reflux of sterile urine through the
posterior urethra and vas deferens reaching the epididymis, and causing chemical inflammation.
Although management of this form of sterile chemical epididymitis should not require antibiotics,
due to the prevalence of infectious epididymitis, a course of antibiotics is often used initially,
along with antiinflammatory drugs. For the same reason, bacterial culture, which although may be
falsely negative even in infectious epididymitis, is indicated when managing these patients.

Uncommon Infectious Epididymitis

Opportunistic infections are caused by pathogens that would not otherwise result in a clinical
infection in a host with a normal immune system. There has been a general increase in the incidence
of opportunistic infections in the past decade as we witness an increase in the patient population
with suppressed immune systems, such as those with HIV infection, receiving immuno-suppression
treatment for transplantation, or undergoing chemotherapy. When managing immuno-compromised
patients, a high index of suspicion in recognition of the infection, aggressive diagnostic
maneuvers, and prompt and appropriate treatment are the keys to successful management.

Various fungal and opportunistic bacterial forms of epididymitis have been reported, including
candidiasis, coccidiomycosis, blastomycosis, actinomycosis, histoplasmosis, aspergillosis, Nocardia,
Listeriosis, and cytomegalovirus (Docimo et al, 1993; Lyne and Flood, 1995; Hood et al, 1998; Erden




et al, 2000; von Schnakenburg et al, 2000). Although these pathogens may spread in a retrograde
fashion from the lower urinary tract to the epididymis, a hematogenous route is considered another
common pathway for development of opportunistic epididymitis. Common antibiotic treatments for
epididymitis targeted at chlamydial or gonococcal infection are not effective for most opportunistic
infections. Initial urine cultures should be obtained. Diagnostic procedures such as scrotal
sonography with needle aspiration may be considered to obtain appropriate cultures to guide
treatment. However, aspiration of the epididymis may cause epididymal trauma and subsequent
infertility. Another reason for being aggressive in diagnosing and treating opportunistic infection
is that the local infection presented may be the early sign of systemic infection, which is highly
lethal in this subgroup of patients (Secil et al, 1998).

Tubercular epididymitis (Gueye et al, 1998; McVie et al, 2000), which is relatively rare nowadays in
developed countries, is often associated with infection of other parts of the genitourinary system.
Tuberculosis mycobacteria may spread to the epididymis lymphatically and hematogenously (Gow, 1998).
Alternatively, the bacteria may descend from the infected kidney to the prostate, where they spread
retrocanicularly to the epididymis (Lattimer, 1983). Venereal transmission of genital tuberculosis
has also been reported (Wolf and McAninch, 1991). The disease usually starts in the caudal portion
of epididymis. This may be due to its richer blood supply compared with other parts of the
epididymis, or because it is the first portion involved by urinary reflux along the vas deferens
(Kim et al, 1993). The incidence of tuberculosis in the United States has increased since the late
1980s (Chaisson and Slutkin, 1989). Much of this increase can be attributed to a larger population
of 1mmunocompromised patients.

Tubercular epididymitis can also be caused iatrogenically from intravesical instillation of
Calmette-Guérin bacillus (BCG; 0"Connell et al, 1993; Hansen and Mortensen, 1997; Menke and Heins,
2000), a common treatment for in situ or superficial transitional cell carcinoma of the urinary
bladder. Traumatic catheterization of the urethra during instillation may increase the risk of
hematogenous spread of BCG organisms. Clinically, tuberculosis epididymitis may present as an acute
infection with pain and swelling of the organ, or it may present as a solid scrotal mass
indistinguishable from a testicular tumor or other inflammatory condition (Truelson et al, 1992).
Serious complications of tuberculosis epididymitis have been reported (Skoutelis et al, 2000). Fine-
needle aspiration of the epididymis may sometimes be used to obtain a positive mycobacterium culture
to confirm the diagnosis. Histological findings of caseation and granulomatous inflammatory lesions
with multinucleated giant cells, along with identification of acid-fast bacilli in tissue may help
in making the diagnosis.

Parasitic epididymitis due to schistosomiasis (Gelfand et al, 1970), enterobiasis (Kollias et al,
1992), and filarial disease (Williams et al, 1996) have been reported. The routes of parasitic
infection to the genito-urinary system are peculiar to the specific parasite. Although it is
extremely rare in United States, a parasitic etiology should be considered in certain groups of
immigrants or travelers to developing countries.

Other Inflammatory Lesions of the Epididymis

Malignant neoplastic lesions are extremely rare in the epididymis. Most nodular lesions found in the
epididymis are of benign inflammatory origin. The term inflammatory pseudotumor has been used to
describe such rare lesions (Brauers et al, 1997). These lesions may occur idiopathically or as a
reactive process after initial infection or injury. Inflammatory pseudotumors are often solitary and
well-encapsulated. Because of the need to rule out an intratesticular tumor, such scrotal lesions
should be carefully evaluated with scrotal sonography. If indeterminate findings are present,
surgical excision is indicated to form a histological diagnosis. Other causes of granulomatous




lesions include tuberculosis (Wolf and McAninch, 1991), brucellosis (Afcar et al, 1993),
malakoplakia (McClure, 1980), sarcoidosis (Ryan et al, 1993), and xanthogranulomatous epididymitis
(Matsuoka et al, 2001).

Behcet syndrome, first described by a Turkish dermatologist, Hulusi Behget, is a systemic vasculitis
of unknown etiology. It is most prevalent in Turkey, lran, and Japan (Yazici, 1994). A multisystem
disorder, Behcet syndrome often presents with mucocutaneous (skin lesions and oral or genital
aphtous ulcerations), ocular (chronic relapsing uveitis), musculoskeletal, neurological, and
vascular involvement. Epididymitis has been reported to be as common as 5% to 19% of cases
(Callejas-Rubio et al, 1998; Cetinel et al, 1998). Acute epididymitis in Behcet syndrome is
noninfectious and often resolves with conservative treatment.

Sperm granuloma, although more frequently seen associated with the vas deferens after vasectomy (see
Part 11), is also found in epididymal tubules, and is commonly seen in men who have had a previous
vasectomy. The pathogenesis of epididymal sperm granuloma is likely due to tubular injury from
increased epididymal luminal pressure after vasectomy. This "blow-out” injury of epididymal tubules
results in leakage of sperm, causing granuloma formation. Obstruction at the level of ejaculatory
duct has also been reported to cause refractory epididymitis (Rotolo, 1995).

Epididymitis nodosa, a counterpart of vasitis nodosa, has been described. Epididymitis nodosa was
rarely reported and it was once believed that this form of inflammation did not exist outside the
vas deferens (Schmidt and Morris, 1973). Some authors, however, believed that it is probably not an
uncommon finding (Schned and Selikowitz, 1986), but is often overlooked due to i1ts small and
inconspicuous nature. Epididymitis nodosa is similar to vasitis nodosa in that both are benign
inflammatory conditions with similar histological features and pathogenesis. Tubular proliferation,
with typical stromal inflammation characterized by infiltration of histiocytes, polymorphonuclear
leukocytes, and Langerhans giant cells, is the main histological feature. Tubular obstruction,
leading to increased luminal pressure and "blow-out™ injury, is believed to be the underlying cause,
resulting in leakage of spermatozoa, causing a characteristic inflammatory reaction and excessive
regeneration of the epithelial lining.

Inflammatory Conditions of the Efferent Ductules

Efferent ductules are histologically and physiologically distinct from the rest of the epididymis.
Pathological conditions found in the efferent ductules are commonly those associated with testes or
the epididymis, due to their close proximity to one another. Isolated lesions in the efferent
ductules are extremely rare. A few case reports on lesions of the efferent ductules of the
epididymis have been documented. There is a general consensus that epididymal papillary cystadenoma,
a glandular, papillary cystic lesion with typically tall columnar ciliated cells, originates from
efferent ductal epithelium (Sherrick, 1956; Grant and Hoffman, 1963; Shan et al, 1968). This rare
lesion is wellknown to be related to von Hippel-Lindau (VHL) disease, although sporadic cases
unrelated to VHL have been reported (Kallie et al, 1983). This benign lesion has been postulated to
be inflammatory in origin because of the presence of granulation, giant cells, cholesterol crystal
deposition, and calcification in the wall of the cyst (Hill, 1962). Finally, a series of
granulomatous lesions, probably of ischemic origin, has been reported in the efferent ducts (Nistal
et al, 1997).

Conclusion



Inflammatory conditions of the excurrent ductal system can have a significant effect on the
reproductive health of men. Epididymitis is a commonly encountered clinical entity affecting both
the adult and pediatric populations. Andrologists should be aware of the presentation and potential
etiologies of this condition.

Footnotes

1 " . . " .

While also known as male accessory gland infection in the literature, the authors prefer the term
male accessory gland inflammation to properly include the various noninfectious inflammatory
conditions of these organs. &
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