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Hematospermia Evaluation at MR 
Imaging1

Hematospermia is a challenging and anxiety-provoking condition 
that can manifest as a single episode or recur over the course of 
weeks to months. It is usually a benign self-limiting condition in 
younger sexually active males without a history of risk factors such 
as cancer, urogenital malformations, bleeding disorders, and their 
associated symptoms. However, patients with recurrent, refractory 
and painful hematospermia with associated symptoms, such as fe-
ver, pain, or weight loss, require evaluation through clinical assess-
ment and noninvasive investigations to rule out underlying patho-
logic conditions such as ejaculatory obstruction, infectious and 
inflammatory causes, malignancy, vascular malformations, and sys-
temic disorders that increase the risk of bleeding, especially when 
presenting in older men. If these investigations are negative, the 
patient should be reassured and treated accordingly. In the recent 
past, magnetic resonance (MR) imaging has assumed a major role 
in the investigation of hematospermia due to its excellent soft-tissue 
contrast and multiplanar capabilities. In this review, we will discuss 
the potential causes of hematospermia and its diagnostic workup, 
including pathophysiology, anatomic considerations, the imaging 
appearance of associated pathologic conditions, and management.
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After completing this journal-based SA-CME 
activity, participants will be able to:

 ■ Describe the pathophysiology of hema-
tospermia.

 ■ Discuss potential causes of hema-
tospermia, along with the diagnostic 
workup and management.

 ■ List causes of hematospermia in young 
men under 40 years of age and in men 
older than 40 years.

See www.rsna.org/education/search/RG.

SA-CME LEARNING OBJECTIVES

Introduction
Hematospermia is defined as frank blood in the ejaculate. It is a well-
recognized clinical condition in young adults and often attributed to 
sexual behaviors such as prolonged abstinence and interrupted coitus 
(1,2). Clinical distinction between hematospermia and hematuria is 
essential as they may coexist in some cases. Retrograde ejaculation is 
another important factor that can also mimic hematuria. The exact 
incidence of hematospermia is unknown as most instances of ejaculate 
go unnoticed at intercourse, but, according to one report, hematosper-
mia accounts for one in 5000 patients presenting to urology clinics (3). 
In the majority of patients under 40 years of age, hematospermia is a 
self-limiting condition that may require reassurance and watchful wait-
ing after simple basic investigation. In a minority of older patients, it 
can be the presenting symptom of urologic malignancy and should be 
investigated and treated accordingly (4,5). In this review, we will dis-
cuss the potential causes of hematospermia and its diagnostic workup, 
including pathophysiology, anatomic considerations, the imaging ap-
pearance of associated pathologic conditions, and management.

Anatomic Considerations
Ejaculatory secretions originate in the testes, epididymis, and the 
accessory sex glands in the prostatic urethra. The vas deferens arises 
from the tail of the epididymis, courses behind the bladder, and joins 
with the ipsilateral seminal vesicles to form the ejaculatory duct, which 
enters the prostate. After traversing the prostate, the ejaculatory ducts 

This copy is for personal use only. To order printed copies, contact reprints@rsna.org



1374 September-October 2016 radiographics.rsna.org

Figure 1. Anatomic pathway of the male reproductive system 
in erection, emission, and ejaculation.

contractions of the epididymis, vas deferens, 
seminal vesicles, and prostate, to deposit seminal 
fluid into the prostatic urethra. The bladder neck 
and external urethral sphincter are closed at this 
stage, producing a spindle-shaped space contain-
ing the deposited fluid. Conversely, ejaculation 
is mediated by both the parasympathetic (deriv-
ing from S2 through S4) and somatic nervous 
systems via the pudendal nerve (deriving from 
S2 through S4) (6,7). Ejaculation requires tight 
closure of the bladder neck and relaxation of the 
external urethral sphincter, followed by rhythmic 
contractions of the prostate and pelvic muscles, 
including the bulbocavernosus and ischiocav-
ernosus muscles, allowing seminal fluid to pass 
through the anterior urethra and exit the body. 
The sympathetic nervous system controls the 
closure of the bladder neck (or, internal ure-
thral sphincter); therefore, failure of closure of 
the bladder neck results in reflux of semen into 
the urinary bladder, the condition known as 
retrograde ejaculation. It can occur because of 
a congenital abnormality, spina bifida, diabetes 
mellitus, retroperitoneal node dissection, or 
bladder neck surgery (such as transurethral re-
section of the prostate), or it could be idiopathic 
in origin. It accounts for less than 2% of patients 
presenting to fertility clinics with subfertility 
(8). Hematospermia in patients with retrograde 
ejaculation due to insufficient bladder neck clo-
sure may manifest as hematuria (7).

Evaluation of Hematospermia
The initial diagnostic workup of hematospermia 
includes a careful history, physical examination, 
laboratory testing, and imaging.

open into the prostatic urethra near the prostatic 
utricle. The prostate then adds fluid to the ejaculate 
via numerous pores along the prostatic urethra. 
The Cowper (or bulbourethral) glands are pea-
sized paired glands located inferior to the prostate, 
below the prostatic apex, and posterior to the 
membranous urethra; they also contribute volume 
to the ejaculate. Their mucoid secretions provide an 
alkaline medium and lubricant for the spermatozoa. 
Consequently, in the evaluation of hematospermia 
it is important to image the area below the prostatic 
apex (6). Passing through the membranous urethra, 
the ejaculate continues through the penile urethra 
and exits the body (Fig 1). Any pathologic change 
along the anatomic pathway of seminal fluid can 
lead to hematospermia.

Pathophysiology of  
Emission and Ejaculation

Erection, emission, ejaculation, and detumes-
cence are the four stages of male sexual func-
tion. Emission and ejaculation together are 
responsible not only for the expulsion of se-
men from the prostatic urethra but also for the 
clinical expression of hematospermia, which 
may occur in the absence of erection (6). The 
sympathetic nervous system controls emission 
via efferent signals arising in the spinal cord 
from T10 through L2, which involves sequential 

TEACHING POINTS
 ■ In the majority of patients under 40 years of age, hematosper-

mia is a self-limiting condition that may require reassurance 
and watchful waiting after simple basic investigation. In a mi-
nority of older patients, it can be the presenting symptom of 
urologic malignancy and should be investigated and treated 
accordingly.

 ■ Erection, emission, ejaculation, and detumescence are the 
four stages of male sexual function. Emission and ejaculation 
together are responsible not only for the expulsion of semen 
from the prostatic urethra but also for the clinical expres-
sion of hematospermia, which may occur in the absence of 
erection.

 ■ The first step is to rule out pseudohematospermia by deter-
mining the source of bleeding into the ejaculate, whether 
hematuria is being misinterpreted as hematospermia, and 
whether the patient’s sexual partner is the source (eg, men-
struation, vaginal microtears, genitourinary causes, intense 
sexual behavior).

 ■ Digital rectal examination (DRE) is mandatory in all patients 
presenting with hematospermia as it allows for assessment 
of the prostate. Tenderness and induration of the prostate 
are indicative of inflammation and infection, whereas a hard 
or nodular texture is indicative of neoplasm, especially in an 
older patient.

 ■ Serum prostate-specific antigen (PSA) should be measured in 
patients over 40 years of age because hematospermia may be 
one of the first symptoms of urogenital system malignancies 
such as prostate cancer.
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sensitivity, complete blood count, and urethral 
swab should be obtained in all individuals pre-
senting with hematospermia, as infections are 
a frequent causal factor, especially in younger 
patients. Blood also should be tested for a co-
agulation profile, and liver function tests should 
be performed in patients with potential bleeding 
diathesis presenting with persistent hemato-
spermia. Hematospermia should also be distin-
guished from melanospermia, a rare entity that 
occurs due to metastatic lesions to the prostate, 
seminal vesicle, and other sites, in melanoma pa-
tients. Melanin in ejaculate can be evaluated with 
chromatography (12). Serum prostate-specific 
antigen (PSA) should be measured in patients 
over 40 years of age because hematospermia may 
be one of the first symptoms of urogenital system 
malignancies such as prostate cancer (9,13). An 
algorithmic approach for evaluation and manage-
ment of hematospermia is presented in Figure 2.

Imaging Techniques

Ultrasonography.—Ultrasonography (US) 
is often the preferred diagnostic modality in 
patients with hematospermia due to its known 
benefits (inexpensive, safe, noninvasive, provides 
multiplanar imaging with good resolution, and 
involves no ionizing radiation) to evaluate the 
seminal vesicles, ejaculatory ducts, vas deferens, 
prostate, and testicles (14). Moreover, US is the 
modality of choice in patients with suspected 
testicular disease. For superior spatial resolu-
tion, transrectal US (TRUS) is the preferred 
approach as it can facilitate concurrent tis-
sue sampling or aspiration. However operator 
dependency and its inability to evaluate small 
caliber structures are known impediments of US 
use.

MR Imaging.—Because of its excellent soft-
tissue contrast, lack of ionizing radiation and 
multiplanar capabilities, MR imaging is currently 
the modality of choice to image the accessory 
sex glands and their ducts. MR imaging is also 
preferred in the diagnosis and staging of prostatic 
carcinoma, which is a potential cause of hema-
tospermia (15,16). The optimal magnetic field 
strength to image the pelvis (especially the pros-
tate) is a matter of debate, but the minimum field 
strength for optimized pelvic MR imaging is 1.5 
T. Use of an endorectal coil along with anterior 
and posterior multichannel phased-array coils 
may provide higher signal-to-noise ratio (SNR); 
however, it may result in obfuscation of disease 
through local field distortion, as well as cause 
discomfort to the patient. Higher field strength 
3.0-T MR imaging systems provide higher SNR, 

Clinical History
The first step is to rule out pseudohemato-
spermia by determining the source of bleeding 
into the ejaculate, whether hematuria is being 
misinterpreted as hematospermia, and whether 
the patient’s sexual partner is the source (eg, 
menstruation, vaginal microtears, genitourinary 
causes, intense sexual behavior) (4,5,9). Re-
port of condom use can help exclude a sexual 
partner as the source of bleeding (4). Once true 
hematospermia is confirmed, age, duration, and 
associated symptoms and risk factors are helpful 
determinants for further workup.

Age and Duration
Hematospermia that is limited to a few episodes 
and due to identifiable causes such as infection or 
intense sexual behavior is less of concern and usu-
ally associated with young males under 40 years of 
age. On the other hand, persistent and recurrent 
hematospermia in patients older than 40 years can 
be due to more serious causes, including malig-
nant conditions of the genitourinary system.

Associated Symptoms
Pain during ejaculation may be due to urethritis, 
cystitis, prostatitis, or obstruction of an ejacula-
tory duct. Obtaining any history of trauma (peri-
neal, genital, or pelvic), interventional procedures 
(eg, biopsies), and sexually transmitted diseases is 
important as these are leading causes of hemato-
spermia (10).

Systemic Disorders/Risk Factors
Bleeding disorders, liver diseases (those that 
affect clotting factors), and severe uncontrolled 
hypertension could cause hematospermia. An 
accurate travel and medication history may reveal 
other sources such as tuberculosis, schistosomia-
sis, anticoagulation use, as well as others (6).

Physical Examination
A detailed scrotal examination is important to 
evaluate the patient for infection, inflammation, 
trauma, and masses of the testes, epididymis, 
and spermatic cords (11). Digital rectal ex-
amination (DRE) is mandatory in all patients 
presenting with hematospermia as it allows for 
assessment of the prostate. Tenderness and in-
duration of the prostate are indicative of inflam-
mation and infection, whereas a hard or nodular 
texture is indicative of neoplasm, especially in 
an older patient (9).

Diagnostic Workup
The specific clinical investigations that are used 
depend on both the patient’s age and the dura-
tion of symptoms. Urinalysis, urine culture and 
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which may obviate the need for an endorectal coil 
(17). T2-weighted imaging is used to delineate 
the seminal vesicles and surrounding structures. 
Hyperintense signal at precontrast T1-weighted 
MR imaging is indicative of hemorrhage in the 
seminal vesicles as well as in the prostate. T2-
weighted MR imaging with fat saturation is the 
key sequence for the assessment of inflammation. 
In addition, MR angiography provides further 
information for localizing bleeding in cases of re-
fractory or unremitting hematospermia. Dynamic 
contrast imaging provides additional information 
regarding tissue perfusion that is particularly 
helpful to diagnose malignant conditions, espe-
cially prostate carcinoma. Our institutional 1.5-T 
and 3.0-T magnetic strength pelvic MR imaging 
protocols are provided in Table 1.

Computed Tomography.—Computed tomogra-
phy (CT) has limited soft-tissue resolution and is 
less frequently used in evaluating hematospermia. 
CT is most useful for evaluating calcifications 
and stones along the genitourinary tract.

Vasovesical Vesiculography.—This is an invasive 
test and is of historic interest for evaluating hem-
atospermia; it is mostly used in the evaluation of 
male factor infertility. It is most commonly used 
to diagnose aplasia or occlusion of ejaculatory 
ducts in men with azoospermia and normal sper-
matogenesis at testicular biopsy (2).

Etiology
Causative factors for hematospermia are listed in 
Table 2.

Obstructive Causes

Ejaculatory Duct Cysts.—Ejaculatory duct cysts 
are rare unilocular paramedian thin-walled cysts 
derived from the Wolffian (or mesonephric) duct 
system and occur as a result of partial distal 
obstruction of the ejaculatory duct, which can be 
congenital or acquired (18,19). Atresia or steno-
sis of the ejaculatory ducts are congenital causes 
whereas trauma, infection, or inflammation are 
acquired causes (20). A patient usually presents 
with a normal physical examination, normal 
serum gonadotropins, and oligospermia, azo-
ospermia, or hematospermia (21). At aspiration, 
the cystic fluid contains spermatozoa and fruc-
tose (22–24). It may also contain calculi, pus, or 
blood. At MR imaging, the cysts appear as thin-
walled unilocular cystic lesions in a paramedian 
location along the course of the ejaculatory ducts 
within the prostate gland, with low signal inten-
sity at T1-weighted MR imaging and high signal 
intensity at T2-weighted MR imaging, similar to 
fluid (Fig 3) (24,25).

Cowper Gland Cyst/Syringocele.—A cyst in a 
Cowper gland may be congenital or acquired, 
usually occurs in children, and is rarely seen 
in adults. The acquired cysts occur because of 
trauma or infection. A distended cystlike swelling 
in the wall of the urethra is called a closed syrin-
gocele, whereas an opening causing reflux into 
the syringocele is known as an open syringocele. 
They are mostly asymptomatic but may cause 
dysuria, urinary frequency, urinary retention, 
postvoid dribbling, urethral discharge, hematu-

Figure 2. Algorithm for evalua-
tion and management of hema-
tospermia. CBC = complete blood 
count, C/S = culture and sensitiv-
ity, H&P = history and physical, 
MRI = magnetic resonance (MR) 
imaging, R/O = rule out, US = 
ultrasonography.
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ria, or hematospermia. The differential diagnosis 
includes a urethral web, anterior urethral valves, 
anterior urethral diverticulum, or ectopic ure-
ter (26,27). At MR imaging, a Cowper gland 
cyst is a unilocular, T2-bright cyst adjacent to 

the bulbomembranous portion of the posterior 
urethra either posterolaterally or posteriorly (Fig 
4) (14,28). A sagittal T2-weighted MR image is 
generally useful in identifying the origin of Cow-
per gland cysts (29).

Table 1: 1.5- and 3.0-T MR Imaging Sequences for Evaluation of Hematospermia

Sequence
TR/TE  
(msec)

FA  
(degrees)

FOV  
(mm) Matrix

Thickness 
(mm) NSA

Accel- 
eration

Time 
(min:sec)

1.5 T
 Sagittal T2  

 SSFSE 
1500/90 180 256 × 256 256 × 256 5 1 2 0:53

 Axial T2  
 SSFSE

1500/89 180 380 × 323 320 × 320 6 1 2 0:53

 Axial T2  
 SSFSE  
 SPAIR

1500/80 180 380 × 323 320 × 320 6 1 2 0:53

 Axial in-phase/ 
 opposed- 
 phase GRE 

160/2.33, 
4.99

70 380 × 309 320 × 224 6 1 2 0:29

 Axial T2 3D  
 FSE

1200/123 150 256 × 256 256 × 256 1 1.4 2 5:40

 Axial T2 SSFP 2.76/1.13 80 360 × 293 256 × 256 6 1 2 0:14
 Coronal T1FS  

 3D GRE  
 pre/post 

3.77/1.35 10 400 × 367 288 × 187 3 1 2 0:18

 Axial T1FS  
 3D GRE  
 multiphase

3.81/2.11 10 380 × 317 288 × 216 3 1 2 0:18

 Axial T1FS  
 FSE SPAIR

550/9.6 150 250 × 250 256 × 230 4 2 2 5:26

3.0 T
 Sagittal T2  

 SSFSE
1500/89 124 300 × 270 320 × 216 5 1 2 1:06

 Axial T2  
 SSFSE

1200/70 150 380 × 380 320 × 224 5 1 2 0:54

 Axial T2  
 SSFSE  
 SPAIR

1700/67 150 380 × 380 320 × 224 5 1 2 0:53

 Axial in-phase/ 
 opposed- 
 phase GRE 

170/1.22, 
2.26

70 400 × 337 256 × 168 6 1 2 0:33

 Axial T2 3D  
 FSE

1000/93 110 250 × 250 256 × 256 1.5 2 2 2:45

 Axial T2 SSFP 3.51/1.55 50 380 × 380 320 × 256 5 1 2 0:39
 Coronal T1FS  

 3D GRE  
 pre/post

3.24/1.16 10 400 × 382 288 × 205 2.8 1 2 0:22

 Axial T1FS  
 3D GRE  
 multiphase

3.44/1.25 10 380 × 321 288 × 195 2.8 1 2 0:17

 Axial T1FS  
 FSE SPAIR

550/9.6 150 250 × 250 256 × 230 4 2 2 5:26

Note.—FA = flip angle, FOV = field of view, FSE = fast spin echo, GRE = gradient echo, NSA = number of 
signals acquired, pre/post = pre- and postcontrast, SPAIR = spectral attenuated inversion recovery, SSFP = steady-
state free precession, SSFSE = single-shot FSE, TE = echo time, T1FS = T1-weighted fat-suppression, 3D = 
three-dimensional, TR = repetition time, T2 = T2-weighted.
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Prostatic Utricle Cyst and Müllerian Duct Cyst.—
These are two different midline cystic entities but 
they are difficult to differentiate from one another 
by imaging (28). Prostatic utricle cysts are endo-
dermal in origin, communicating with the poste-
rior urethra or ejaculatory duct, and sometimes 
contain spermatozoa (30). They are most com-
monly found in men under 20 years of age and oc-
cur in 1%–5% of the general population (31,32).

Prostatic utricle cysts are associated with 
genitourinary abnormalities such as cryptorchi-
dism, hypospadias, intersex problems, poste-
rior urethral valves, and others. When detected 
incidentally at imaging, utricle cysts are usually 
not associated with other congenital anomalies. 
They may demonstrate urinary tract infection, 
pain, and postvoid dribbling, due to involvement 
of the urethra (31). Prostatic utricle cysts do not 
extend above the base of the prostate and remain 
confined to the prostatic boundary. They are typi-
cally smaller than Müllerian duct cysts. At MR 
imaging, utricle cysts demonstrate fluid signal 
intensity at T1- and T2-weighted MR imaging 
but in some cases show high T1 and T2 signal 
intensity due to hemorrhage (Fig 5) (33).

Müllerian duct cysts are mesodermal in origin 
and are not associated with congenital genito-
urinary conditions such as intersex problems, 
hypospadias, and so on. They are usually asymp-
tomatic and their peak incidence is in men 20–40 
years of age, with a reported prevalence of less 
than 1% (32). They may manifest with urinary 
retention, urinary tract infection, ejaculatory 
impairment due to ejaculatory duct obstruc-
tion, and hematospermia. Müllerian duct cysts 
appear as typical teardrop-shaped or oblong 
midline cysts extending above the posterior 
superior margin of the prostate and are best seen 
in the sagittal plane. They do not communicate 
with the posterior urethra and do not contain 
spermatozoa (32). At MR imaging, Müllerian 
duct cysts show fluid signal intensity at T1- and 
T2-weighted MR imaging, but may show high T1 
and T2 signal intensity due to mucinous material, 
hemorrhage, or infection (Fig 6).

Seminal Vesicle Cysts.—Seminal vesicle cysts are 
found in men between 10 and 40 years of age and 
can be congenital or acquired (34). Congenital 
seminal vesicles cysts can be isolated or associ-
ated with upper urinary tract abnormalities such 
as ipsilateral renal agenesis or dysplasia, known 
as Zinner syndrome. Associated ectopic ureteral 
insertion has also been reported (35). Acquired 
seminal vesicles cysts may occur as a result of 
infection or inflammation. The patient may pre-
sent with recurrent urinary tract infection, recur-
rent epididymitis, painful ejaculation, hematuria, 

hematospermia, and pelvic pain, secondary to in-
fection and mass effect or obstruction of adjacent 
organs (36). Seminal vesicle cysts are thin-walled 
unilocular cysts within the posterolateral aspect 
of the urinary bladder and may be associated with 
ipsilateral ejaculatory duct dilatation, or they may 
protrude into the bladder, mimicking a uretero-
cele. Because these cysts communicate with the 
seminal vesicles, they generally contain sperma-
tozoa and fructose (25). At MR imaging, they 
demonstrate signal intensity isointense to fluid 
at T2-weighted MR imaging and variable signal 
intensity at T1-weighted MR imaging. High T1 
signal intensity can be attributed to hemorrhage 
or concentrated proteinaceous fluid, but they 
show no enhancement following contrast media 
administration (Fig 7) (37). Autosomal dominant 
polycystic kidney disease (ADPKD) is usually 
associated with bilateral seminal vesicle cysts (Fig 

Table 2: Causative Factors of Hematospermia

Ductal obstruction  
(cysts and calculi)

Ejaculatory duct cyst
Cowper gland cyst
Prostatic utricular cyst
Müllerian duct cyst
Seminal vesicle cyst
Ectopic ureteral insertion
Ureterocele
Calculi

Trauma and  
iatrogenic causes

Prostate biopsy
Prostatic brachytherapy
Prostate cryoablation
Genital and pelvic trauma
Peyronie disease

Infection and  
inflammation

Prostatitis
Prostatic abscess
Cystitis
Urethritis
Seminal vesiculitis
Epididymo-orchitis

Neoplasms Benign prostatic hypertro-
phy (BPH)

Prostate carcinoma
Urethral carcinoma
Bladder carcinoma
Penile carcinoma
Testicular carcinoma
Metastases
Lymphoma

Systemic factors Hypertension
Cirrhosis
Amyloidosis
Bleeding diathesis
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Figure 3.  Ejaculatory duct cyst 
in a 35-year-old man. Axial (a) 
and sagittal (b) T2-weighted MR 
images demonstrate a small high-
signal-intensity cyst (arrow) lateral 
to the midline along the course of 
the right ejaculatory duct, in keep-
ing with an ejaculatory duct cyst.

Figure 4.  Cowper gland cyst in 
a 24-year-old man with hemato-
spermia. Sagittal T2-weighted MR 
image (a) reveals a high-signal-
intensity ovoid cyst (arrow) and 
axial T2-weighted MR image (b) 
demonstrates fluid signal intensity 
(solid arrow) and T2-hypointense 
debris due to hemorrhage (dashed 
arrow). These findings, in the pos-
terolateral portion of the membra-
nous urethra, are consistent with a 
Cowper gland cyst.

Figure 5.   Prostatic utricle cyst in 
a 32-year-old man. Axial (a) and 
sagittal (b) T2-weighted MR im-
ages demonstrate a high-signal-
intensity midline cystic structure 
(arrow) confined to the prostate, 
consistent with an utricular cyst.

8) (35). The distal portion of the dilated ectopic 
ureter may be seen inserted along with cystic 
dilatation of the seminal vesicles, probably due to 
ureteral budding occurring from the mesonephric 
duct along with ipsilateral renal abnormalities 
(Fig 9) (35,37). A large ureterocele can cause 
obstruction of the seminal vesicles, leading to 
ectasia, and the patient may present with hemato-
spermia (Fig 10).

Calculi.—Calculi may occur in the prostate, semi-
nal vesicles, ejaculatory ducts, bladder, and ure-
thra. More than 50% of calculi are composed of 
components of urine and occur due to the reflux 
phenomenon and stasis (38,39). At MR imaging, 
they demonstrate low signal intensity at T1- and 
T2-weighted imaging (Figs 8, 11) with high at-
tenuation at CT (Fig 12). At US, they appear as 
well-circumscribed focal regions of increased 
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Figure 7. Seminal vesicle cyst in a 25-year-old man. Axial T2-weighted (a) and T1-weighted (b) MR images demonstrate a high-
signal-intensity cystic structure (arrow) indicative of hemorrhage involving the right seminal vesicle, protruding into the bladder, 
mimicking a ureterocele. (c) Coronal T2-weighted image demonstrates dysgenesis of the ipsilateral right kidney (arrow) indicative of 
common embryologic origin, consistent with a seminal vesicle cyst in association with ipsilateral renal anomaly (Zinner syndrome).

echogenicity with or without a posterior acoustic 
shadow.

Trauma
Hematospermia and other complications such as 
urinary tract infection, dysuria, hematuria, and 
hematochezia are all well-recognized complica-
tions of transrectal US-guided prostate biopsy 
(TRUS-PB) (40). Approximately 1 million 
procedures are performed each year in Europe 
and the United States. With increased prostate 
cancer screening, TRUS-PB has become the 
single most common cause of hematospermia 
(41). Up to 84% of ejaculatory males experience 
hematospermia after TRUS-PB, but this number 
declines with age (40). The incidence of hema-
tospermia also depends on prostate size, antico-
agulative medicines, and TRUS-PB-related fac-
tors such as the number of cores obtained (42). 

Pain at the time of orgasm and an alteration in 
the intensity of orgasm occur in about 38% of 
patients with hematospermia (43). At MR imag-
ing, hemorrhage demonstrates hyperintensity at 
T1-weighted and hypointensity at T2-weighted 
imaging, without enhancement after contrast 
material administration (Fig 13). Postbrachy-
therapy with or without external beam radiation 
is another important cause of hematospermia 
in patients over 40 years of age (Fig 14). Other 
traumatic causes of hematospermia are high-
intensity focus ultrasound therapy, cryotherapy, 
urethral stent migration, urethral foreign bodies, 
and instrumentation (6). Testicular trauma, hem-
orrhoidal injections, and Peyronie disease are 
also reported causes of hematospermia (44). In 
Peyronie disease, chronic inflammation leads to 
fibrosis and focal thickening of the tunica albu-
ginea, which results in varying degrees of penile 

Figure 6.  Müllerian duct cyst in 
a 27-year-old man. Axial (a) and 
sagittal (b) T2-weighted MR im-
ages demonstrate a cystic structure 
with a fluid-fluid level, high-signal-
intensity simple fluid (solid arrow), 
and low-signal-intensity fluid due 
to hemorrhage (dashed arrow). 
The oblong cyst extends beyond 
the base of the prostate, indicative 
of a Müllerian duct cyst.
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deformity with erection, interfering with sexual 
intercourse; if the bent penis is pulled too hard 
or twisted during erection, bleeding may occur in 
both the semen and urine due to a torn urethra. 
The incidence of hematospermia in patients 
with perianal, penile, and scrotal trauma is ap-
proximately 2% (1). The exact onset of hemato-
spermia after genitourinary trauma is unknown. 
Extrapolating from a penetrating trauma such 
as prostate biopsy, hematospermia may persist 
approximately for 6 weeks (40). At MR imaging, 
Peyronie disease demonstrates a hypointense 

Figure 8. Bilateral seminal vesicle 
cysts with calculi in association with 
ADPKD in a 25-year-old man with 
hematospermia. (a) Coronal T2-
weighted MR image demonstrates 
replacement of the renal paren-
chyma with innumerable cysts 
consistent with ADPKD. (b) Axial 
T2-weighted MR image through 
the pelvis demonstrates hypoin-
tense foci in the seminal vesicle 
cysts bilaterally in keeping with cal-
culi (solid arrows) and a fluid-debris 
level in the left seminal vesicle due 
to hemorrhage (dashed arrow).

plaque on T1- and T2-weighted images without 
enhancement (Fig 15). Treatment of distal ure-
teral stones with shock wave lithotripsy can also 
lead to hematospermia as the distal ureters lie 
anatomically close to the seminal vesicles (45).

Infection and Inflammation
Historically, infection and inflammation have 
been the most common causes of hematosper-
mia in young males, accounting for up to 40% 
of cases (4). Inflammation as a result of trauma 
or chemical or infectious agents causes mucosal 
irritation, hyperemia, and edema of the ducts/
glands, leading to bleeding that, in most cases, is 

Figure  9.  Dilated seminal vesicle and 
ectopic ureter insertion in a 40-year-old 
man with a history of absent kidney and 
a complaint of blood in the semen. Axial 
T1-weighted (a, b) and axial T2-weighted 
(c) MR images show high T1 signal inten-
sity in the right vas deferens (arrowhead 
in a) due to hemorrhage. High T1 and 
low T2 signal intensity due to blood in the 
dilated ectopically inserted ureter (dashed 
arrow in a and c) into an enlarged tortu-
ous right seminal vesicle with high T1 and 
T2 signal intensity (solid arrow in b and c) 
also indicate hemorrhage.
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found to be self-limiting (7,46). Conditions such 
as prostatitis, seminal vesiculitis, benign pros-
tatic hyperplasia, prostatic abscess, and epidid-
ymo-orchitis can cause hematospermia. Chronic 
prostatitis, with associated seminal vesiculitis, is 
a common condition and is usually associated 
with an elevated PSA. At MR imaging, pros-
tate size and signal intensity may be normal in 
patients with prostatitis. Alternatively, prostatitis 
may appear diffuse or focal in morphology with 
or without contour deformation of the periph-
eral zone. At MR imaging, one may see low T1 
signal and heterogeneous T2 signal along with 
high signal on T2-weighted fat-saturated images 
due to inflammation and heterogeneous en-
hancement of the prostate (Fig 16). In the case 
of an abscess, a fluid collection with a bulging 
capsule can also be seen along with a fluid level 
and air (Fig 17) (2). A prostatic fluid collection 
during prostatic massage can identify an inflam-
matory or infectious causes of prostatitis.

Infection is an established risk of TRUS-PB 
because an inoculum of bacteria from the rectum 
may enter the prostate. Antibiotic prophylaxis re-
duces the risk of bacteriuria, bacteremia, urinary 

tract infection, hematospermia, and hospitaliza-
tion (47,48). Pathogens that cause hematosper-
mia include herpes simplex virus, Chlamydia 
trachomatis, Enterococcus faecalis, Ureaplasma urea-
lyticum, and cytomegalovirus (49). Genitourinary 
tuberculosis and schistosomiasis are also known 
to cause hematospermia in patients living in or 
traveling to endemic areas (49,50). Hematosper-
mia caused by urogenital infections or sexually 
transmitted diseases resolves after treatment with 
the appropriate antibiotics (51).

Systemic Conditions
Systemic conditions such as severe uncontrolled 
hypertension, and hematologic disorders such as 
prostatic telangiectasia, von Willebrand disease, 
hemophilia, and coagulopathy due to severe 
liver disease, can cause blood in the ejaculate 
(52,53). Hematospermia can occur due to the 
connection between the prostatic plexus and 
hemorrhoids in patients with increased portal 
pressure due to cirrhosis (Fig 18) (44). Patients 
on medications such as aspirin and clopidogrel 
can express hematospermia due to their anti-
coagulative effect (54,55). Amyloidosis of the 

Figure 10. Ureterocele causing semi-
nal vesicle ectasia in a 36-year-old man 
with hematospermia. (a, b) Sagittal T2-
weighted images demonstrate a large 
cystic structure protruding into the blad-
der, consistent with a ureterocele (solid ar-
row), causing ectasia of the right seminal 
vesicle due to obstruction (dashed arrow 
in a) and hydroureter (arrowhead in b).

Figure 11. Urethral calculus in a 
67-year-old man after transurethral 
resection of the prostate with pain-
ful ejaculation and hematospermia. 
Sagittal T2-weighted (a) and axial 
precontrast T1-weighted (b) MR 
images show a low-signal-intensity 
impacted calculus (arrow) in the 
prostatic urethra.
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seminal vesicles in the elderly has been associ-
ated with hematospermia (56). After treatment 
of the underlying systemic disorder, the patient’s 
hematospermia should resolve.

Vascular
Patients with hemangiomas and arteriovenous 
malformations of the seminal vesicles, spermatic 
cord, and prostate can present with hematospermia 

Figure 12. Prostatic calcifica-
tions in a 63-year-old man com-
plaining of hematospermia. Axial 
nonenhanced CT image through 
the pelvis shows high-attenuation 
foci (arrows) within the prostate 
gland, in keeping with prostatic 
calcifications.

Figure 13. Hemorrhage in a 
67-year-old man presenting with 
hematospermia after TRUS-PB. (a, 
b) Axial precontrast T1-weighted 
MR images through the prostate 
and seminal vesicles demonstrate 
hyperintense signal in the periph-
eral zone of the prostate and left 
seminal vesicle (arrow), consistent 
with hemorrhage.

Figure 14. Postbrachytherapy 
hematospermia in a 65-year-old 
man after placement of brachy-
therapy beads. Axial T1-weighted 
MR images through the prostate 
include a precontrast image (a) 
demonstrating hyperintense foci 
(arrow) in the right seminal vesicle 
consistent with hemorrhage, and 
brachytherapy seeds seen as non-
enhancing foci (dashed arrows) on 
a postcontrast image (b).

Figure  15.  Peyronie disease in 
a 45-year-old man. Sagittal T2-
weighted MR image (a) demon-
strates a thick hypointense plaque 
(arrow) and corresponding axial 
postcontrast T1-weighted MR im-
age (b) shows a nonenhancing  
plaque (arrow). The plaque in-
volves the tunica albuginea, reveal-
ing Peyronie disease.
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Figure 17. Prostatic abscess in a 60-year-old man following transrectal prostate biopsy. Axial T2-weighted (a) and precontrast T1-
weighted (b) MR images show high T2 and low T1 signal intensity with air and a fluid level (arrows) on the left side of the prostate. 
(c) Postcontrast T1 weighted image shows an enhancing peripheral rim (arrow) consistent with a prostatic abscess.

(57). Venous varicosities of the bladder neck, 
prostatic urethra, and seminal vesicles may also 
be a source of hematospermia (58).

BPH
BPH is an age-related disorder, characterized 
by enlargement of the transition zone of the 
prostate due to stromal and epithelial cell hy-
perplasia that leads to large, distinct nodules, 
leading to compression of the central zone and 
increased displacement to the prostatic base (59). 
The central zone is a layer of tissue surround-
ing the ejaculatory ducts from the prostatic base 
to verumontanum. The central zone originates 
from the Wolffian duct, whereas the transition and 

peripheral zones are derived from the urogenital 
sinus (60). Due to the subsequent compression of 
the peripheral zone, a pseudocapsule, or surgi-
cal capsule, of the prostate, is formed. The pa-
tient will usually pre sent with lower urinary tract 
symptoms due to mass effect on the bladder base, 
associated trabeculae, diverticula formation, and 
diffuse bladder wall thickening due to obstruction. 
BPH is uncommon below the age of 40 years, but 
the incidence increases by 10% per decade and 
reaches 80% by age 80 (2). Chronic inflammation 
is believed to support the process of fibromuscular 
growth in BPH, resulting in a significantly en-
larged prostate, high PSA level, and greater risk of 
acute urinary retention (61).

Figure 16. Prostatitis in a 
65-year-old man complaining of 
fever and hematospermia follow-
ing prostate biopsy. (a, b) Axial 
T2-weighted MR image (a) shows 
diffuse heterogeneous signal with 
areas of low signal (eg, dashed ar-
row) and high signal (solid arrow), 
and axial T2-weighted fat-sup-
pressed image (b) shows diffuse 
high signal (arrows), due to edema 
involving the prostate. (c, d) Axial 
precontrast T1-weighted image (c)  
shows heterogeneous low sig-
nal intensity (dashed arrow) and 
axial postcontrast T1-weighted 
image (d) reveals heterogeneous 
enhancement (arrowhead), consis-
tent with prostatitis.
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Figure 18. Cirrhosis and portal hypertension in a 29-year-old man with a history of end-stage liver 
disease and portal hypertension complaining of hematospermia. Axial postcontrast T1-weighted MR im-
age through the liver (a) and axial postcontrast image though the pelvis (b) reveal a nodular liver due 
to cirrhosis and periprostate and peri–seminal vesicle collateral varices (arrows) causing hematospermia.

At MR imaging, BPH exhibits a heteroge-
neous appearance of the enlarged transition zone 
on T2-weighted images that depends on the ratio 
between glandular and stromal tissue. BPH nod-
ules may be T2 hyperintense due to the presence 
of secretion-filled hyperplastic glands and cystic 
ectasia, and/or T2 hypointense due to the pres-
ence of fibrous or muscular elements (Fig 19). At 
TRUS, the enlarged central zone of the prostate 
appears hypoechoic relative to the peripheral 
zone, which is usually compressed and distorted 
with variable echogenic nodule formation. The 
nodular region may cause prostatic capsule 
bulges without disruption. Calcifications and 
cyst formations may also be seen in the region of 
the surgical capsule, along with increased post-
void residual urine in the bladder. At CT, BPH 
may be seen as increased attenuation as well as 
enlargement of the prostate gland (2).

Neoplastic Disorders
Intractable and repeated hematospermia in 
patients over 40 years of age may be the first 

symptom of a neoplastic disorder involving the 
reproductive system, such as prostatic carcinoma, 
urothelial carcinoma, testicular carcinoma, lym-
phoma, or metastatic lesions to the seminal vesi-
cles from a melanoma. It is postulated that friable 
aberrant vessels produced by tumor angiogenic 
stimuli contribute to hematospermia (4). Hema-
tospermia, although rare in this setting, can be 
the only symptom in men with prostate cancer. 
Therefore, vigilant surveillance for prostate can-
cer is indicated in men over 40 years of age (62). 
Prostate cancer is the most commonly diagnosed 
malignancy and second-leading cause of death 
in men in the United States (63). Approximately 
70% of prostate cancers arise in the peripheral 
zone, 25% in the transition zone, and 5% in the 
central zone (60,64). At MR imaging, it is of low 
signal intensity at T2-weighted imaging and of 
intermediate intensity at T1-weighted imaging, 
relative to normal regions (Fig 20) (2). Oblitera-
tion of the rectoprostatic angle, direct invasion of 
adjacent organs such as the seminal vesicles and 
urinary bladder, and neurovascular bundle asym-
metry demonstrate intermediate T1 and low T2 
signal intensity at MR imaging and are imaging 
findings of extracapsular spread (65,66).

Prostatic sarcomas arise from the mesoderm, 
such as smooth or striated muscles, and occur in 
males less than 40 years of age, similar to rhab-
domyosarcomas, whereas leiomyosarcomas occur 
in older men (67). Prostatic sarcomas clinically 

Figure  19.  BPH in a 70-year-old man. 
Axial T2-weighted image through the 
prostate reveals heterogeneous nodular 
enlargement due to hyperintense glan-
dular-rich foci (long arrows) and hypoin-
tense stromal-rich foci (short arrow) with 
mass effect on the bladder, consistent 
with BPH.
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Figure 21. Prostatic sarcoma in a 25-year-old man with a history of hematospermia. Axial T2-weighted (a) and pre-
contrast T1-weighted (b) MR images show a large bulky mass replacing the prostate demonstrating heterogeneous 
signal intensity (arrow). (c) Postcontrast T1-weighted image also shows heterogeneous enhancement due to necrotic 
and cystic changes (arrows) consistent with prostatic sarcoma.

Figure 20. Prostate cancer in a 75-year-old man. Axial precontrast T2-weighted MR image through the pelvis (a) showing a hypoin-
tense mass (arrow), corresponding precontrast T1-weighted image (b) demonstrating an intermediate-intensity mass (arrow), and 
postcontrast T1-weighted image (c) revealing an enhancing mass (arrowhead). The mass involves the prostate, with extracapsular 
extension infiltrating the right seminal vesicle, consistent with invasive prostate carcinoma.

present with urinary retention, hematuria, rectal 
pain, and hematospermia. At imaging, they pre-
sent with extensive local and distant spread as 
a large bulky mass infiltrating the prostate and 
adjacent structures. At MR imaging, they demon-
strate variable intensity at T1- and T2-weighted 
imaging and heterogeneous enhancement related 
to cystic and/or necrotic changes due to their 
high malignancy and rapid growth (Fig 21) (68).

Testicular tumors, and melanomas that 
metastasize to the seminal vesicles, have also 
been reported as demonstrating hematospermia 
(11,69). Melanospermia and hematospermia 
may coexist if the melanoma involves both the 
bladder and prostate (12). Rarely, hematosper-
mia can be attributed to bladder and urethral 
tumors. Carcinomas of the male urethra most 
often occur in the bulbous and membranous 

portions, mostly due to chronic inflammation 
and chronic urethral strictures (Fig 22) (1,44). 
There are reported cases of lymphoma involving 
the spermatic cord and seminal vesicles leading 
to hematospermia (70). Along with enlargement 
of the affected organ, at MR imaging lympho-
mas demonstrate intermediate-to-high T2 signal 
intensity, low T1 signal intensity, and heteroge-
neous enhancement (Fig 23).

Treatment
The cornerstone of management of hematosper-
mia is relieving the patient’s anxiety, because in 
most cases hematospermia is a self-limiting benign 
condition and is rarely associated with any signifi-
cant abnormality, especially in younger patients. 
Proper treatment of hematospermia depends on 
the underlying pathologic conditions, such as 
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Figure 23. Spermatic cord and testicular lymphoma in a 60-year-old man complaining of an enlarged left testis and hematosper-
mia. (a) Coronal T2-weighted MR image demonstrates intermediate signal intensity involving the enlarged spermatic cord (arrow) 
and left testis (arrowhead). (b) Coronal precontrast T1-weighted image shows corresponding low signal intensity (arrow). (c) Post-
contrast T1-weighted image shows heterogeneous enhancement (arrow).

with significant disease in younger men. There-
fore, a routine clinical examination, watchful 
waiting, and reassurance are generally sufficient 
without further diagnostic workup. However, 
in older patients with recurrent and persistent 
episodes, hematospermia should be investigated 
thoroughly to exclude malignant genitourinary 
conditions. MR imaging, due to its superior 
soft-tissue contrast, multiplanar capabilities, and 
absence of ionization radiation, plays an impor-
tant role as a noninvasive imaging modality in the 
diagnostic workup of hematospermia.
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Figure 22. Urethral cancer in a 
65-year-old man complaining of 
hematospermia. Sagittal T2-weighted 
MR image through the pelvis reveals 
an irregular stricture involving bul-
bous and membranous portions of 
the urethra (arrow), consistent with 
urethral carcinoma.

urogenital infections (antibacterial treatment) or 
hypertension (antihypertensive therapy). Pelvic an-
giography with embolization or electrofulguration 
is helpful in patients with prostatic hemangioma, 
arteriovenous malformation, and varices (71). 
Ejaculatory obstruction because of seminal vesicle, 
Müllerian duct, prostatic utricle, or ejaculatory 
duct cysts can be relieved with aspiration under 
imaging guidance, incision, unroofing, or marsu-
pialization (22). Hematospermia can be expected 
to resolve after treatment of the underlying malig-
nancy in older patients, which can be achieved with 
surgery, radiation therapy, and chemotherapy (51).

Conclusion
Hematospermia is an anxiety-provoking but self-
limiting, benign condition that is rarely associated 
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