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EUROPEAN ACADEMY OF

ANDROLOGY





Under the Patronage of the European Academy of Andrology (EAA)

“Standardization of the male genital tract colour-Doppler ultrasound parameters 

in healthy, fertile men”.

Introduction

Even if medical care of men suffering of childlessness is growing faster, in andrology, diagnostic and therapeutic measures have not reached yet a critical mass to ensure a reasonable understanding of the underlying problem and the consequent, evidence-based,  treatment. Nowadays, scrotal and transrectal imaging of the male genital tract (MGT) have greatly helped in deciphering anatomy, physiology and pathology of male infertility. However, sonographic imaging of MGT still suffers from the lack of standardization and often tends to produce subjective and vague diagnosis.  This is the main reason why the European Academy of Andrology  promoted an ongoing multicentre study aimed at defining the anatomic and functional characteristic of fertile man, i.e. those who are fathering or fathered in the last years.    

Why is the project necessary?

The study of scrotal and transrectal colour-Doppler ultrasound (CDUS) in relation to male fertility has not resulted in clear cut-offs discriminating normal or pathological CDUS parameters. In addition, the association between CDUS findings and male semen parameters or fertility status has been clarified yet. 

The European Academy of Andrology is heading a European multicentric study, aimed at investigating the CDUS features of the entire male genital tract, evaluated by CDUS, in healthy, fertile men, in order to obtain “normative” CDUS parameters for both scrotal and transrectal CDUS. 

The project has been examined in Florence on October 20th, 2012 (practical investigator meeting) and in Berlin on November 29th, 2012, during the European Congress of Andrology (protocol discussion). The study has been approved by local Ethical Committee for each Center joining the project. 

Aim of the study: 

Primary (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 (partners of a pregnant woman in the second or third trimesters of pregnancy or men who fathered a child during the last year, following natural conception).

Secondary (correlative): to correlate CDUS findings with clinical, seminal and biochemical parameters evaluated during the same CDUS session.

Study design

The study is performed under the patronage of the European Academy of Andrology.

The study is designed as a prospective, cohort, multicentric, international, observational study.

-15 EAA Centers were interested in the project and participated to the practical investigator meeting and the protocol discussion: Ancona, Italy (Prof. Balercia); Barcelona, Spain (Prof. Rajmil); Catania, Italy (Prof. Calogero); Copenhagen, Denmark (Prof. Jørgensen); Florence, Italy (Dr. Lotti, Prof. Maggi); Giessen, Germany (Prof Weidner); Halle-Saale, Germany (Prof Behre); L’Aquila, Italy (Prof. Francavilla); Leipzig, Germany (Prof Paasch); Leuven, Belgium (Prof. Vanderschueren); Lodz, Poland (Prof Kula); Muenster, Germany (Prof Kliesch); Rome, Italy (Prof. Lenzi, Prof. Isidori); Stockholm, Sweden (Prof Arver); Tartu, Estonia (Prof Punab). 

-11 EAA Centers are currently involved in the project: Ancona, Italy (Prof. Balercia); Barcelona, Spain (Prof. Rajmil); Cairo, Egypt (Prof. Shaeer); Catania, Italy (Prof. Calogero); Florence, Italy (Dr. Lotti, Prof. Maggi); 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).
The Florence EAA Center is the coordinator Center of the study, and Dr Francesco Lotti and Prof. Mario Maggi (University of Florence) are the coordinators of the project. In Florence, the EAA Center coordinating the project is named Sexual Medicine and Andrology Unit, Department of Experimental and Clinical Biomedical Sciences, directed by Prof. Mario Maggi.

The study will enroll 200 adult healthy, fertile subjects.

The study is constructed as follows:

all patients enrolled will undergo, during the same day:

- blood samples for the determination of the following biochemical parameters: LH, FSH, PRL, TSH, FT3, FT4, PSA, total testosterone, SHBG, glycaemia, insulin levels, total cholesterol, HDL, triglycerides, 17βestradiol.

Blood samples will be performed in the morning between 7.00 and 10.00 am.

Blood samples will be stored at -80°C and transferred in a central lab at the end of the study. 

Steroids will be measured with liquid chromatography tandem mass spectrometry (HPLC-MS).

- personal and medical history assessment (see Appendix A)

- physical examination/clinical parameters (see Secondary Endpoint)

- scrotal and transrectal CDUS evaluation before ejaculation (see Appendix B)

- semen analysis (performed according to WHO 2010).

- scrotal and transrectal CDUS evaluation after ejaculation (see Appendix B)

Every CDUS session lasts about 3 hours.

The study will last about 36 months 

The study can be joined also by Centers performing just scrotal (and not transrectal) ultrasound.

Study population

Clinical setting: outpatient clinic.

Definition of the population eligible to be considered in the study: healthy, fertile males. 

Inclusion Criteria:

1. Male subjects aged ≥ 18 years 

2.Partners of a pregnant woman in the second or third trimesters of pregnancy or men who fathered a child during the last year, following natural conception

3.Capacity to give consent for the study participation, after being adequately informed of the aims, benefits, risks, time and motion of the study
Exclusion criteria
1.Presence of a serious organic disease suspected on the basis of medical history and / or physical examination of the patient

2. Presence of severe allergy or hypersensitivity to latex (latex transrectal probe cover)
Recruitment. The mode of recruitment may vary from country to country. In the Countries where it is allowed, participants can be enrolled by paying a fee of maximum 100 euro for each subject. In the Countries where a payment is not allowed, only volunteers can be enrolled.   

Insurance. In the Countries where it is required, insurance for transrectal ultrasound should be activated.

Informed consent. To be included in the study, each patient will be required to sign an informed consent form, specific for this study. 
Endpoint

Primary endpoint

To measure quantitative (i.e.: diameters of the organs of the male genital tract and related findings, arterial and venous flow velocities) and qualitative (i.e. homogeneity, echogenicity) CDUS parameters using a standardized protocol, as defined during the Florence practical investigator meeting (October 20th , 2012) (see Appendix B).

In particular, the following parameters will be evaluated before and after ejaculation:

-testis: localization, three diameters, homogeneity, echogenicity, calcifications, vascularization (arterial peak systolic velocity and resistance index [RI]), cysts, rete testis, nodules, appendices, hydrocele, extratesticular calcifications.

-epididymis and vas deferens: head, body and epididymal-deferential handle diameters; head and tail homogeneity, echogenicity, calcifications, cysts, appendices; handle vascularization (arterial peak systolic velocity and RI) and hyperaemia; deferential ampulla diameter.

-pampiniform plexus: number of veins, extent, major vein diameter, presence and type of reflux, velocity of retrograde venous flow.

-seminal vesicles: anterior-posterior diameter, longitudinal diameter, homogeneity, echogenicity, vascularization (arterial peak systolic velocity and RI), hyperaemia, cysts, calcifications, areas of endocapsulation.

-prostate: three diameters, symmetry, homogeneity, echogenicity, transitional zone, vascularization (arterial peak systolic velocity and RI), hyperaemia, calcifications, cysts, prostatic venous plexus diameter and flow velocity, median cyst, nodules.

Secondary endpoint 

To correlate quantitative CDUS parameters and qualitative CDUS features with:

 1.semen parameters (sexual abstinence [days], appearance, volume, pH, viscosity, sperm aggregation, sperm agglutination, sperm concentration, sperm total count, sperm motility [progressive motility, non-progressive motility, immotility], morphology, sperm vitality, leukocytes count, semen bacteria, germ cells, epithelial cells, red blood cells, aggregates, MAR-test);

 2.biochemical parameters (LH, FSH, PRL, TSH, FT3, FT4, PSA, total testosterone, SHBG, glycemia, insulin levels, total cholesterol, HDL, triglycerides, 17βestradiol) ;

 3.data obtained from:

 -personal and medical history: see Appendix A: age, education, occupation, exposure to harmful substances, chemo/radio therapy, smoking and alcohol habit, drugs, physical activity, anabolic substances, puberty start, cryptorchidism, mumps, military service, family history, diagnosis of varicocele, pelvic/testis/penile surgery, present and past genito-urinary infections, diseases, current medications, partner age, months of infertility, primary or secondary infertility, frequency and timing of sexual intercourses, erectile dysfunction, premature ejaculation, partner menstrual cycle, partner general and gynecological disorders.

-physical examination: weight, height, waist circumference, blood pressure; penis length, penis circumference, penile plaques, hypospadias, epispadias, circumcision, short frenulum;  testis volume evaluated by Prader orchidometer; evaluation of testicular albugineal cysts, nodules, consistence [normal, reduced]; characteristics of the epididymis [dilated, thick/hard, cysts, pain]; characteristics of the proximal vas deferens [presence or absence; dilation or not]; characteristics of the pampiniform plexus [clinical classification, according to Dubin & Amelar]; characteristics of the prostate evaluated by digito-rectal examination: volume [reduced, normal, enlarged], consistence [normal, soft], pain, calcifications/nodules

Statistical analysis

Data will be collected according to a designated protocol available in Appendixes A & B. 

Variables are expressed as continue (organ diameters, arterial and venous blood flow velocities), dichotomous (i.e 0. Absence 1. Present finding) or on a Likert scale (i.e. 0.normal echogenicity of the testis 1.mainly hypoechoic testicular texture 2.mainly hyperechoic testicular texture). Data will be expressed as mean ± standard deviation when normally distributed, as median (quartiles) for parameters with a non-normal distribution, and as categorical when appropriate. Correlations will be assessed using Spearman’s or Pearson’s method whenever appropriate. Stepwise multiple linear or logistic regressions will be applied for multivariate analysis, whenever appropriate. All statistical analysis will be performed on SPSS (Statistical Package for the Social Sciences, Chicago, USA) for Windows 17.0.

Conclusions

New knowledge generated by our multicenter research consortium will create a step change in defining  the impact of MGT-CDUS on reproductive medicine. Standardization of MGT-CDUS parameters in a healthy, fertile population will lead to the improvement of our diagnostic skills in identifying etiological factors of male infertility.

