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Abstract Vesiculodeferentography was used in the past to evaluate suspected cases of ob-
struction of the seminal ducts. Over the years, numerous attempts have been made to improve
the technique used to perform this examination and to render it less invasive. Its use is cur-
rently indicated in selected cases, where it is combined with functional studies like seminal
tract washout and followed by immediate interventions to correct the alterations revealed.
Vesiculodeferentography includes collection of the contents of the seminal vesicles, which
can later be used in vitro assisted fertilization procedures.

Sommario La vesciculodeferentografia, esame utilizzato in passato nei casi di sospette os-
truzioni delle vie seminali, è stato negli anni oggetto di numerosi studi allo scopo di migliorarne
la tecnica di esecuzione e renderla meno invasiva. Attualmente è indicata solo in casi selezio-
nati, in associazione a un’indagine funzionale quale il Seminal Tract Washout e prevedendo un
contemporaneo e o in via subordinata, successivo e atto terapeutico.

Ovviamente, peraltro, la procedura e ipso facto e prevede il prelievo di materiale dalla
seminale e ciò può consentire una successiva procedura di fecondazione assistita in vitro.
ª 2008 Elsevier Srl. All rights reserved.
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Introduction

Throughout history societies have viewed infertility as
a problem. The first references to infertility are found in
Egyptian papyri dating back to 2200 BC, and there are
numerous Bible verses on the importance of procreation
(‘‘.be fruitful and multiply, and fill the earth.’’ e Gen-
esis, 1:28) and on the concept of God’s curse on those that
are infertile (‘‘Write this man down as childless.’’ e Jer-
emiah, 22:30) [1]. Hippocrates (460e370 BC) wrote the first

mailto:solivetti@ifo.it
http://www.elsevier.com/locate/jus


Percutaneous vesiculodeferentography in the diagnosis of male infertility 103
treatise on semen, while Roman physicians were the first to
recognize lead poisoning, sexual promiscuity, and hot baths
as causes of decline in fertility. (Some of these conditions
are still considered significant in this sense.) In Italy
48,000 of the 240,000 couples that marry each year dis-
cover that they have conception difficulties within 2 years
of their marriage. Over 20,000 of these couples consult
a physician for problems of infertility, and about half of
these undergo assisted fertilization treatments [2]. The
prevalence of childless couples reported in northern Europe
and North America during the 20th century ranged from
8.4% to 21.5% [3]. Epidemiological studies in the general
population show conception rates of 80e85% after 12
months of sexual activity without contraception [4]. In
the remaining couples, who do not achieve pregnancy
within 2 years, outcomes differ. Half of these have no ap-
parent andrologic or gynecologic anomalies, and they
achieve pregnancy within the next 2 years [5]. However,
only 22e35% of couples in which the male has moderate
to severe oligoasthenoteratospermia achieve spontaneous
pregnancy within the next 12 years [6]. Stickler et al. [3]
have reported that a couple’s fertility is correlated with co-
ital frequency and with the woman’s age, which is more im-
portant than that of the man. However, in older men the
ejaculate is both qualitatively and quantitatively inferior.
The sperm count is lower, the sperm that are present are
less mobile, and there is a higher frequency of chromo-
somal anomalies, which sometimes lead to spontaneous
abortions [7]. Numerous studies have attempted to analyze
factors that influence fertility. Those that have been veri-
fied include:

1. cigarette smoking [8];
2. physical exercise, diet, and changes in body weight [9],

less evident in males [10];
3. psychological and emotional factors [11];
4. medical and surgical pathologies, varicocele, cryptor-

chidism, and acute orchialgia;
5. drugs;
6. pelvic infections and sexually transmitted diseases.

Infertility affects approximately 15e20% of all couples.
Its main causes include [12]:

� male pathology in 30e40%;
� female pathology in 30e40%;
Table 1 Causes of male infertility

Associated
pathology

Dubin and Amelar [38]
(% on 1294 pz)

Van
(% o

Infection e 26
Varicocele 39 24
Chromosomal anomalies 3 12
Cryptorchidism 4 3
Endocrinopathies 9 2
Obstructions 7 3
Idiopathic 38 30
Sexual e e

Testicular neoplasia e e

Systemic diseases e e
� problems involving both partners in 20%;
� idiopathic causes in the remaining 10e20%.

Table 1 shows the percentages of incidence of the differ-
ent pathologies responsible for male infertility, based on
series reported in the literature.

The incidence of infertility in couples (especially that
secondary to male factors) is obviously destined to increase
due to the effect of social factors e which raise the mean
age at which pregnancy is first attempted e and changes in
the environment [7].

A relatively modest percentage of male infertility cases,
30e67% those with azoospermia [38], is caused by obstruc-
tion-stenosis of the seminal ducts. This type of pathology is
of particular interest because it is potentially curable with
the use of surgery.

Ejaculatory duct obstruction is clinically manifested by
the appearance of symptoms, such as painful ejaculation,
penile pain, hemospermia, and infertility [13,14].

The causes of these disorders can be congenital or
acquired. The former type includes atresia or stenosis of
the ejaculatory duct, ectopic ureter, utricular cysts, and
Mullerian or Wolffian duct cysts, which can compress the
ejaculatory ducts [15]. Among the latter causes are urethral
catheterization and endoscopy procedures, infections or in-
flammatory states, and obstructions due to calculi [16].

However, in many cases, these obstructions are consid-
ered idiopathic.

The diagnosis of obstructive infertility does not require
diagnostic imaging. However, its subsequent treatment is
impossible unless the site and characteristics of the
obstruction are known. We focused our attention on the
use of vesiculodeferentography (VDG) in this setting.
Materials and methods

Our experience with non-surgical VDG, which began in the 1980s,
prompted us to conduct a literature search based on PubMed and
specific texts found in various university libraries and that of our
Institution. For the PubMed search we used the key words vesiculo-
deferentography, ejaculatory duct obstruction, male infertility,
and seminal duct imaging and considered studies conducted since
1979. We also reviewed all available books on urology and urologic
radiology published over the last 5 years. Our objective was to as-
sess the opinions of other authors on the role and function of VDG
in the diagnosis and treatment of male infertility.
Zyl et al. [39]
n 596 pz)

WHO
(% on 7057 pz)

Behre et al. [40]
(% on 7802 pz)

6.6 9.0
12.3 16.6
2.1 e

e 8.5
0.6 8.9

e 1.5
48.5 31.7
1.7 5.7

e 2.3
e 5.0



Fig. 1 A normal seminal vesiculogram. Contrast medium is
injected through a needle (arrow heads) to opacify the left
seminal vesicle, the ampullae of the vas deferens (small ar-
row), and the ejaculatory duct (large arrow). The contrast me-
dium expands into the bladder (A), reflecting the patency of
the ejaculatory duct.

Fig. 2 Direct puncture of the seminal vesicles under trans-
rectal ultrasound guidance. This transverse scan shows the
tip of the needle (which is hyperechoic) within the right semi-
nal vesicle.
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VDG is a diagnostic radiological method that evaluates the
morphology and the patency of the distal seminal ducts. It was
developed in 1913 by Belfield, who had been describing injectional
intradeferential drug therapy since 1903. Use of the method spread
thanks to the work of Boreau, who published a book in French in
1935 on radiographic imaging of the seminal ducts. An English
edition of this work was published in 1974 [17,18].

VDG is carried out after surgical exposure of the vas deferens.
Its increasing use led to the ‘‘endoscopic’’ tendencies advocated
by Merricks in 1949. However, despite technological advances in
urologic equipment, endoscopic catheterization of the ejaculatory
ducts was not widely used for various reasons: first of all it was
difficult to perform, due to the location of the orifices of the ducts,
in the posterolateral portion of the seminal colliculus (Veru Monta-
num) and the fragility of the ducts themselves. It also carried the
risk of ascendant infections [19,20].

For teaching purposes, VDG can be classified as anterograde or
retrograde and by the manner in which it is performed (direct
catheterization of the ejaculatory ducts or direct puncture, the
latter involving transrectal or transperineal access).

Traditional surgery calls for exposure of the vasa deferentia,
under local anesthesia, with the aid of an Allis forceps. The tunica
is stripped from each vas deferens for a length of approximately
1 cm, and the denuded segments are held under tension between
two vascular loops [21,22].

The lumen is then cannulated with a short (9.5 mm) 25-G But-
terfly needle. In expert hands, this procedure does not cause local
damage [23], and consequently it can be repeated multiple times
on the same patient (at least in theory). Some authors, to eliminate
the risk of secondary stenosis, prefer to cannulate the vas deferens
via deferentectomy [24,25].

Non-ionic contrast medium is then injected into the seminal
ducts. As the contrast medium advances, real-time radiographic
images are recorded (as open pelvis anteroposterior views according
to Chevassu) on a television chain. Opacification begins in the vas
deferens and subsequently extends to the ampullae, the seminal
vesicles, and the ejaculatory ducts. At the end of the examination
reflux of the contrast medium is observed in the bladder.

Complications include stenosis of the vas deferens (caused by
cannulation or by inflammatory reactions to the contrast medium),
ischemia (caused by traction, lesions, or spasm of the vasa
deferentia), hematomas, and spermatic granuloma.

VDG is a fairly invasive technique that requires anesthesia. The
procedure itself can also lead to obstruction of the seminal duct, as
well as damage caused by the ionizing radiation.

In 1979, in the attempt to obviate the damage caused by
surgical preparation of the vasa deferentia and the difficulties
involved in the endoscopic approach, Meyer proposed blind needle
puncture of the seminal vesicles through the rectal ampullae [26].
This approach naturally proved to be quite traumatic, and it was
also difficult to maintain sterility.

Exactly 20 years ago, we published a short article in Italian
entitled ‘‘Vesciculodeferentografia transperineale sotto guida
ecografica: prime esperienze’’ [Transperineal vesiculodeferentog-
raphy under ultrasound guidance: Initial experiences’’] [27], which
described transperineal access to the seminal vesicles through the
so-called ‘‘triangle of safety’’. The procedure was performed un-
der ultrasound (US) guidance achieved by the placement of a bipla-
nar endorectal probe. In other words, our procedure was an
adaptation of the well-known standardized approach widely used
for biopsies of the prostate (Fig. 1).

More specifically, after the induction of local anesthesia, an 18-
G needle was inserted directly into the seminal vesicle under
radiologic guidance, and the contents were collected by aspiration
for biochemical analyses, sperm counts, and studies of sperm
morphology (Fig. 2).

Contrast medium was then injected directly into the vesicle. In
a series of approximately 70 patients, complete examination of the
seminal duct (possibly on both sides), from the epididymis to the
opening of the duct in the bladder wall, was achieved in 80% of the
cases.

In 50% of the cases characterized by obstruction, we observed
leakage of the contrast medium into the soft tissues contiguous to
the seminal vesicles or around the needle. The leakage was caused
by the elevated pressure created by the contrast agent within the
obstructed seminal ducts, which could not be further dilated. We
are personally convinced that the pressure exerted by the contrast
medium reopened numerous suboccluded seminal ducts. The fact
that approximately 20% of our patients experienced significant
improvement after the diagnostic procedure alone seems to
confirm this hypothesis.
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Our manuscript was rejected by the most important interna-
tional journals of that era on the grounds that the procedure was
impossible to perform or associated with technical difficulties. The
truth is that the entire procedure could be performed easily in less
than 20 min provided that the seminal vesicles were fully distended
(as a result of an appropriate period of abstinence from sexual ac-
tivity) e an aspect that is verified sonographically prior to insertion
of the needle. After the procedure, patients received antibiotic
coverage for 5e7 days, and as a result, there were no inflammatory
complications.

Although they were probably unaware of our previous publica-
tion, Abe et al. in 1989 [28] and Asch and Toi in 1991 [29] described
what proved to be an adapted version of our method. It involved
transrectal access to the seminal vesicles with an end-fire US probe.
This type of access is obviously easier to learn and to perform, and it
is also less painful for the patient. However, there is an obvious risk
of potentially dangerous inflammatory complications.

In 1997, Jones et al. published an elegant article on their
experience with this technique [30]. Using 17-G needles that were
30-cm-long, these authors achieved good visualization of the sem-
inal ducts and collected abundant specimens of the vesicle con-
tents in a large number of cases. They used this technique on 12
patients, and anesthesia was required only in those cases in which
the procedure was followed by invasive recanalization of the ejac-
ulatory duct. They stressed the advantages of the transrectal ap-
proach, which included lower complication rates, improved
visualization of the more distal portions of the reproductive tract,
and the fact that therapeutic interventions (aspiration of prostatic
or periprostatic cysts, elimination of ejaculatory duct obstructions)
could be carried out during the examination itself.

Similar procedures were described by Killi et al. in 1999 [31] and
by Apaydin et al. in 2004 [32]. The technique developed by the lat-
ter group (in 10 patients) involved the use of an ultrasound contrast
agent (Levovist�, Schering) mixed with methylene blue. This en-
abled the authors to assess the passage of the contrast medium
through the ampullae all the way to the bladder but, owing to
the imaging technique used, they were not able to assess the
vasa deferentia. In the same study, the authors evaluated the effi-
cacy of this technique combined with transurethral resection of the
ejaculatory ducts in eliminating distal stenoses. Compared with
previously used methods, the new approach proved to be more ef-
fective and associated with fewer complications. As noted in ear-
lier studies, it was also easy to perform. More recently, in 2006,
Lawler et al. proposed the use of transrectal vesiculodeferentogra-
phy followed by endoluminal recanalization of obstructed seminal
ducts using a balloon catheter. The results of this study were also
interesting from both the diagnostic and therapeutic points of
view [33]. VDG allowed clear visualization only of more obvious
anomalies. The study also showed that radiological changes in
the seminal ducts do not necessarily reflect loss of functional pa-
tency; even more important, functional obstructions may be asso-
ciated with normal findings [34].

As these results demonstrate, VDG needs to be combined with
functional studies like seminal tract washout (STW), which should
be performed at the same time and in the same center [18,35].
STW consists in anterograde lavage of the seminal ducts starting
from the proximal-most segment of the vas deferens. This study
and counts of the sperm recovered from the bladder (Sp-STW)
can reveal whether or not there are sperm downstream from the
epididymis. (An Sp-STW count of 0 combined with testicular biopsy
evidence of more or less normal gametogenesis is indicative of
complete obstruction of the proximal duct at the epididymal or in-
tratesticular level.) An Sp-STW that is better than the semen anal-
ysis indicates altered ejaculatory emptying and spermatic stasis at
the level of the distal seminal ducts. To perform an STW the vas
deferens is first catheterized (as for VDG), and 25e30 ml of 0.9% sa-
line plus 0.5 ml of 10% methylene blue are injected (on each side).
Resistance to the passage of the lavage fluid should be noted.
(There is generally a progressive decrease in resistance as the
dense material filling the ducts is removed.) The liquid recovered
from the bladder (via catheterization or collection of the urine
passed with the first two post-procedure voidings) is centrifuged
and subjected to a sperm count (Sp-STW). In selected subjects
with hypoposia, oligoazoospermia, reduced levels of biochemical
vesicular markers, and sonographic evidence of seminal vesicle dis-
tention, Colpi et al. [34] found high sperm counts in the liquid col-
lected from the bladder after STW performed during VDG. The
absence of obstruction at the level of the ejaculatory ducts in
these patients was consistent with functional disturbances of ejac-
ulatory emptying at the level of the distal seminal ducts [36]. These
investigators later used STW during VDG in patients with anatomic
subtotal obstructions (congenital or acquired) of the distal seminal
ducts, and a modified version of this diagnostic procedure has also
been used therapeutically, that is, for the recovery of sperm for
use in assisted fertilization procedures from men with neurologic
forms of an ejaculation or post-inflammatory subtotal obstruction
of the ejaculatory ducts [37]. In theory, STW could also be done
during a VDG performed via direct transrectal or transperineal
puncture of the seminal vesicles although there are currently no re-
ports on this approach in the literature.

Conclusions

The use of magnetic resonance imaging for studies of the
seminal ducts is limited by problems of low spatial resolu-
tion. Multislice CT has also been used for this purpose but
this approach is associated with unacceptable radiation
exposure of the gonads (and patient). In light of these
considerations, VDG appears to have a precise albeit limited
role in the study of obstructive male infertility in determin-
ing the site of the obstruction prior to surgical or (better yet)
mini-invasive forms of treatment. It can also play a relatively
important role in oncology, where it is occasionally used to
demonstrate infiltration of the seminal vesicle by prostate
cancers (or other tumors). In this setting it is superior to MRI
in terms of safety and spatial resolution.

In any case, VDG is too invasive for widespread use as an
exclusively diagnostic procedure, but it can be justified
when it is associated with a therapeutic intervention, e.g.,
micro- or endosurgical repair of obstructions revealed by
the diagnostic procedure, recovery of sperm for assisted
fertilization procedures. It is also important to recall that in
clinically selected cases, standard US itself can be of value
in the detection of obstructive pathology. This is especially
true of studies performed with sophisticated, last-genera-
tion equipment and comparative pre- and post-ejaculatory
studies done with 3D technology (which is far more
sensitive to volumetric changes).
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fertilità e valutazione e trattamento. Roma: Edizione Italiana
Verduci; 1997. p. 3e7.

[2] Menchini Fabris GF, Turchi P. Infertilità maschile. Epidemio-
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ChangRJ,RebarRW,SoulesMR,editors. Infertilità e valutazione
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