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Role of male genital tract (MGT)
color-Doppler ultrasound (CDUS)

• Infertility

• Malignancy

• Male accessory gland infection / inflammation



Role of male genital tract (MGT)
color-Doppler ultrasound (CDUS)

1.Male infertility



CDUS clinical utility and impact 
on male reproductive health management

Ø Transrectal ultrasound

Ø Scrotal ultrasound



Ø Transrectal ultrasound

Clinical utility: 

High:
a.Assessment of obstructive azoospermia/severe oligozoospermia

Moderate:
b.Assessment of prostate-vesicular inflammation

Low:
c.Information on hypogonadism



Transrectal ultrasound

Clinical utility: 

High:
a.Assessment of obstructive azoospermia/severe oligozoospermia

1.Prostate midline (utricular/mullerian) cyst

Mechanism: Large cyst may lead to azoospermia 
by compression of ejaculatory ducts

Utility for couple management: 
-cyst aspiration may lead to normal semen parameters
and natural conception, avoiding TESE and ICSI

Long term implications: 
-cyst may increase again: 
US and new aspiration required
-no sperm recovery after aspiration à TESE



Transrectal ultrasound

Clinical utility: 

High:
a.Assessment of obstructive azoospermia/severe oligozoospermia

2.Ejaculatory ducts (ED) abnormalities: dilation (> 2 mm), cyst, calcification

Mechanism: seminal tract obtruction

Utility for couple management: 
-surgical treatment may lead to semen parameters improvement
and natural conception, avoiding TESE and ICSI
-surgery indicated for ED cysts; a few Centers perform ED surgery

Long term implications: 
-ED may close again à TESE
-no sperm recovery after surgery à TESE



Transrectal ultrasound

Clinical utility: 

High:
a.Assessment of obstructive azoospermia/severe oligozoospermia

3.Congenital bilateral absence of vas deferens (along with scrotal US)

Mechanism: obstruction

Utility: indication for TESE (good prognosis: testes usually normal)

Long term implications: 
-screening for CFTR mutations
-screening for kidney agenesis/abnormalities
-screening for seminal vesicles presence/absence



Transrectal ultrasound

Clinical utility: 

High:
a.Assessment of obstructive azoospermia/severe oligozoospermia

Indirect additional signs

Seminal vesicles
-dilation (anterior-posterior diameter > 15 mm) after ej.

-contraction impairment
Low/no difference of seminal vesicles volume before and after ej.

Deferential ampullas: dilated (> 6 mm)



Transrectal ultrasound

Clinical utility: 

Moderate:
b.Assessment of prostate-vesicular inflammation, 
virtually leading to abnormal semen parameters (debated)



Transrectal ultrasound

Clinical utility: 

Low:
c.Information on hypogonadism, biological response to treatment
and assessment of treatment-related risk
v clinical and hormonal information may be sufficient, but…

-US detects low prostate volume (< 15-20 ml, or abnormally small for age)

-prostate volume and seminal vesicles increase with hCG or testosterone

-US detects for prostate cancer ? 
low accuracy/no guidelines indication

2016



Ø Scrotal ultrasound

Clinical utility: high in specific conditions

a.Assessment of scrotal features when physical examination unreliable

b.Assessment of testicular features

c.Assessment of epididymis / vas deferens

d.Assessment of varicocele



Scrotal ultrasound

Clinical utility: 

a.Assessment of scrotal features when physical examination unreliable

-large hydrocele

-inguinal testis

-small testis

-epididymal enlargment

-scrotal skin thikness



Scrotal ultrasound

Clinical utility: 

b.Assessment of testicular features

-testis localization / cryptorchidism

-testis volume

-testis inhomogenicity

-testis lesions

-testis vascularization



Scrotal ultrasound

Clinical utility: 

b.Assessment of testicular features

-testis localization / cryptorchidism

Utility for:
-cryptorchid testis below internal inguinal ring (not abdominal)
-cancer detection
-follow-up of cryptorchid and contralateral testis



Scrotal ultrasound

Clinical utility: 

b.Assessment of testicular features

-testis volume: 
• Utility: when unreliable physical examination is unreliable
• Often low utility: Prader gives sufficient information

N= 445 males of infertile couples



Scrotal ultrasound

Clinical utility: 

b.Assessment of testicular features

-testis volume: low utility in (micro)TESE decision making,
since it is performed even with small testes or karyotype abnormalities



Scrotal ultrasound

Clinical utility: 

b.Assessment of testicular features

-testis inhomogeneity

• Association with worse sperm parameters

• If association with «additional risk factors» 
(cryptorchidism, microcalcifications):
higher risk for tumors



Scrotal ultrasound

Clinical utility: 

b.Assessment of testicular features

-testis lesions

• Nodular areas
Differential diagnosis with cysts or extratesticular findings
o Small lesions à follow-up
o Large lesionsà surgery

• Calcifications
o Isolated: no follow-up
o > 5 microcalcification/US field (microlithiasis):

follow-up if «additional risk factors»



Scrotal ultrasound

Clinical utility: 

b.Assessment of testicular features

-testis vascularization

1.Absent
Torsion

2.Enhanced

Diffuse
Orchitis
Tumors (limphoma, leukemia)

Focal
tumors



Scrotal ultrasound

Clinical utility: 

c.Assessment of epididymal / vas deferens

-agenesis

-enlargment (obstruction, inflammation)

-hyperemia (inflammation)



Scrotal ultrasound

Clinical utility: 

d.Assessment of varicocele

-clinical evaluation is sufficient for clinical decision
à surgery if grade II-III

-CDUS evaluates persistent venous reflux, avoiding «false varicocele»
(venous dilation without reflux)

-CDUS useful in evaluating venous reflux 
recurrence/persistence after surgery

AUA/ASRM and EAU



Role of male genital tract (MGT)
color-Doppler ultrasound (CDUS)

2.Male accessory gland infection
(MAGI)



• EAU Guidelines: CDUS à limited value





• However, there is increasing evidence of 
an important role of CDUS in MGT inflammation

Eur J Radiol. 2013 Dec;82(12):e762-8.

AJR Am J Roentgenol. 2015 Jun;204(6):W631-9.



• The 90s



Vicari E.

Summary: US signs suggestive of MAGI



Prostate



Asimmetry Hypoechoic (oedema)

Hyperechogenicity/Calcifications Periprostatic venous plexus dilation

Prostate inflammation: conventional parameters



-No cut-off for:
• Asimmetry
• Prostatic venous plexus

-Hypoechogenicity:
inter-operator variability

-Calcifications:
indicates mainly past infections/
chronic inflammation

Criticisms



Association with MAGI 
(Vicari, Hum Reprod, 1999, 14, 2025-2030
Vicari et al., J Endocrinol Invest, 2006, 29, 18-25.)

Association with high sIL-8 levels
(Lotti et al., Int J Androl, 2011; 34:600-13)

Maintainance prostatic inflammation in chronic prostatitis (CP)
(Meares. Urology, 1974, 4:560-566)

Association with bacteric colonization, maintainance and duration of symtoms in CP
(Shoskes et al., Urology 2007, 70:235-238)

High prevalence in affections with systemic inflammation: obesity and metabolic syndrome
(Lotti et al., J Endocrinol Invest 2011;34:e336-42)
Lotti et al., Asian J Androl, 2014 Mar-Apr;16(2):295-304)

Correlations with corpora amylacea (hystology on biopsy)
(Doble & Carter. Urol Clin North Am 1989, 16:763-772)

Corpora amylacea contain acuthe phase proteins in neutrophilic granules
(Sfanos et al., Proc Natl Acad Sci U S A. 2009, 106:3443-8)

Prostate calcifications



Section of the venous plexus > 150 mm2

Not standardized, difficult to be reproduced

*

*

*

Dilation : diameter> 3 mm

Dilation : diameter > 4 mm

Prostatic venous plexus

Only proposals,but
no systematic studies



Hypoechogenicity

Leukocytospermia 
and high ROS levels

Prostatitis-like symptoms

High sIL-8 levels



Hypertrophic-congestive

Fibro-sclerotic



Prostate inflammation: new (dynamic) parameters

• Hyperemia: ≥ 15 vascular spot

• Arterial peak systolyc velocity

Signs of current inflammation



Artery PSV: inflammatory parameter described in other organs

Thyroid
(Lagalla et al., Eur J Radiol 1998, 27:S149-56
Corona et al., Endocrine J, 2008, 55:345-350) 

Exocrine glands
(Giovagnorio et al., J Ultrasound Med, 2000, 19:505-509.
Carotti et al., Clin Rheumatol, 2001, 20:213-219)

Sinovial membranes/joints
(Carotti et al., Ultrasound Med Biol, 2005, 31:739-473. 
Carotti et al., Eur J Radiol 2012; 81:1834-8)



Prostate inflammation: dynamic parameters

Evaluation before ejaculation



Hyperemia (semi-quantitative parameter)

≥ 15 vascular spots: inflammation



Prostate arterial peak systolic velocity (PSV)

N = 400 (35.8±7.2  anni)

Prostatic arteries, transitional zone

Arterial PSV > 11 cm/s: 
Moderate-severe prostatitis-like symptoms

Quantitative parameter in young men



Inflammation in BPH patients

PSV > 15 cm/s



1.CDUS correlates of prostatitis-like symptoms

N = 400 (35.8±7.2  anni)

«Prostatitis-like symptoms (PLS)»:
perineal and/or ejaculatory pain or discomfort

with NIH-CPSI pain score ≥ 4
(moderate-severe: ≥ 8)



NIH-CPSI total score (quartiles)
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Fig. 2

Adj. OR = 2.17 [1.52-4.00], 
p<0.0001
n = 400

Adj. OR = 5.19 [2.06-13.06], 
p<0.0001
n = 400

Adj. OR = 3.54 [2.19-5.73], 
p<0.0001
n = 400

Adj. r = 0.340, 
p<0.0001
n = 400

Adj. OR=1.06 [1.01-1.11], 
p<0.02
n = 400



2.CDUS correlates of seminal interleukin 8 (sIL-8)

IL-8: 

-proinflammatory chemochine

-high expression in genital tract

-surrogate marker 
of prostate inflammation



High sIL-8 levels: entire «male genital tract» inflammation



Of 250 subjects seeking medical care for 
couple infertility, 
79 men with MAGI
(mean age: 36.4 ± 7.5 years) 





3.CDUS correlates of premature ejaculation (PE)



Prostate inflammation
is a well known cause

of acquired PE

• PE frequent in men with CP/CPPS
• CP frequent in men with PE

• Antibiotic treatment of CP can delay ejaculation



a.Premature ejaculation (PE)
is associated with

CDUS signs of prostate inflammation

First demonstration of an association
between CDUS signs and PE



Methods

- 244 men with couple infertility (WHO, 2000)

- Premature ejaculation diagnostic tool (PEDT) 

PEDT score > 8: PE



Premature Ejaculation Diagnostic Tool (PEDT) score

Prevalence PE (PEDT score > 8) ~ 16% : ~ 1 / 6 infertile men

Acquired: 62%        Lifelong: 38%

ü.

Adj. r = 0.270
p<0.0001

PEDT score (quartiles)PEDT score 
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ü Results confirmed comparing
subjects with «acquired» PE 

(but not «lifelong»)
with subjects with NO PE

Adjusted for age



b.Varicocele
is associated with

CDUS signs of prostate inflammation
and PE

2 cohorts
1. Clinical study on 2448 men with sexual dysfunction

2.CDUS study on 139 men with couple infertility
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Study 1. Prevalence of premature ejaculation (PE)
in 2448 subjects

Adjusted for:
• patient’s age 
• partner’s age

*
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Severe ultrasound varicocele

p < 0.05
p < 0.05

Lotti et al., J Sex Med, 2009

Study 2: 139 males of infertile couples



Venous reflux velocity 
spermatic internal vein
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p<0.001

Lotti et al., J Sex Med, 2009



Severe ultrasound varicocele

p<0.05

p<0.05
p<0.0001

*p<0.05, **p<0.001, ***p<0.0001

p<0.001



Physiopathologic mechanism linking
varicocele, 

prostatite inflammation 
and PE?



Il varicocele is associated with venous abnormalities…

Pavone et al. Correlation between chronic prostatitis syndrome
and pelvic venous disease: a survey of 2554 urologic outpatients.
Eur Urol. 2000; 37: 400-3

Callam MJ. Epidemiology of varicose veins.
Br J Urol 1994;81:167-173.

…in particular with higher diameter of the prostatic venous plexus

J Urol. 2008;180:1427-31

Puigvert A. Point of view: prostatoanal syndrome. Urology 1975;4:930-1







Seminal vesicles

Seminal vesicle



Transversal scan

SV; seminal vesicles
DA: deferentia ampulla
r: right
l:left

Longitudinal scan

VD: vas deferens

SV

fundus

body dVD

Seminal vesicles



Calcifications

Wall thickening and septa

Areas of endocapsulation 

Asimmetry
Seminal vesicles inflammation



Criticisms

l Asimmetry: no cut-off

l Areas of endocapsulation: 
-reduction after ejaculation
(do not assess before ejaculation to avoid overestimation of MAGI)
-also signs of stasis/subosbtruction

l Mainly signs of past infections/chronic inflammation

l No available CDUS signs of current inflammation
(no studies on vascularization)





Epididymis



Dilated head (> 12 mm) or tail (> 6 mm)

Hyperechoic (chronic) Hydrocele

Hypoechoic (oedema; acute)
Epididymal inflammation



Criticisms

l Hypoechoic and Hyperechoic:
qualitative parameters, not standardized

l Hydrocele:
-common also in healthy men; 
-no volume cut-off

l Mainly signs of past infections/chronic inflammation

l The only available CDUS sign of current inflammation 
is qualitative: hyperemia à key role in diagnosis
(no arterial PSV cut-off)



Acute epididymitis
Pain, fever
Concomitant orchitis: 37-47%

CDUS: enhanced vascularization
diffuse enlargement, inhomogeneous 
hypoechoic echo-texture, hydrocele

After treatment: normalization



Chronic epididymitis
++ tail

Enlargement 

Hyperechogenicity

Reduced sperm motility 
and morphology







EAA	Multicentre Study
«Standardization of	the	male	genital tract

colour-Doppler	ultrasound in	healthy,	fertile	men*»
*Healthy	partners	of	a	pregnant	women	in	the	second	or	third	trimesters	of	pregnancy	

or	men	who	fathered	a	child	during	the	last	one	year



* **
*

**

*

***

• Ancona, Italy (Prof Balercia)

• Barcelona, Spain (Prof Rajmil)

• Cairo, Egypt (Prof. Shaeer)

• Catania, Italy (Prof Calogero)

• Florence, Italy (Prof Maggi, Dr Lotti) 
(Coordinator Center)

• Giessen, Germany (Prof Weidner)

• Halle-Saale, Germany (Prof Behre)

• L’Aquila, Italy (Prof Francavilla)

• Muenster, Germany (Prof Kliesch) 

• Rome, Italy (Prof Lenzi, Prof Isidori)

• Tartu, Estonia (Prof Punab)

*

EAA	Centers



Aim of	the	study

-Descriptive: to evaluate the color-Doppler ultrasound (CDUS) features 
of the scrotal and prostate-vesicular regions in healthy, fertile men, 
to obtain “normative” CDUS parameters in a healthy, fertile population.

-Correlative: to correlate CDUS findings with
• clinical parameters
• seminal parameters
• biochemical parameters*
evaluated during the same CDUS session

-Comparative: “control group” vs. 
-infertile men
-men with male genital tract inflammation
-men with malignancy

*(LH, FSH, PRL, TSH, FT3, FT4, PSA, total testosterone, SHBG, 
glycemia, insulin levels, total cholesterol, HDL, triglycerides, 17βE2)
steroids: gas chromatography/mass spectrometry method



Conclusions

• There is increasing evidence for CDUS in MGT inflammation

• Conventional (old) parameters à chronic/past infections/inflammation

• Dynamic (new) parameters à current infection / inflammation

• Several «cut-off» distinguishing normal and pathologic are lacking

• Several «quantitative» parameters are lacking

• The EAA US study will give a «control group» 



Thank you

francesco.lotti@unifi.it


