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Abstract

Infertility is a common disease that affects 15 to 20% of couples at some point in

their lives. Among infertile couples, male factor accounts for 50% of infertile cases.

Assisted reproductive technigues are the gold standard approach in case of failure in

o _ medical or surgical treatments. Moreover, the role of the urologist in these approach-
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sistent ejaculatory dysfunction and introduces some management strategies. In fact,
it is possible to design a classic approach for managing such patients, which definite-
ly reduces the problems faced by clinicians as well.
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Introduction

nfertility is a common disease that has re-
Iceived a lot of attention today and effective

treatments have been developed for the dis-
order (1). If the disorder cannot be treated by life-
style and behavioural modifications in the pa-
tient's life, or medical and surgical procedures,
assisted reproductive techniques become the per-
fect solution for infertile cases (2). Sperm extrac-
tion is important when performing assisted repro-
ductive techniques (3). Men who are candidates
for sperm retrieval can often provide the ejaculat-
ed sperm and only 15 to 20% are azoospermic
cases (4).

Although a limited range of infertile men are
azoospermic, nearly 10 to 15%, more than 80% of
literature on sperm retrieval has been dedicated to
studies on this group (5). However, even a candi-
date for assisted reproductive technique (ART),
with normal spermatogenesis and no obstruction,

can impose a serious challenge for infertility cen-
ters; in other words, ejaculation disorder and ob-
taining the sperm make sperm retrieval a dilemma
for the clinicians (6). There are also important
controversies in certain groups about the best
method of sperm retrieval (7). Therefore, in this
article, the methods of obtaining sperm in patients
with permanent ejaculation disorders are assessed
and the appropriate strategy for treatment is com-
mented and explained.

Physiology of ejaculation: After producing and
storing sperm, it is transferred and inserted into a
woman's vagina by ejaculation. Therefore, ejacu-
lation plays an important role in fertility. In cases
of assisted reproductive technigues and in situa-
tions where sperm are produced but ejaculation is
impaired, appropriate methods will be needed to
obtain sperm, which are sometimes costly and
time consuming procedures. Familiarity with the
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physiology and pathophysiology of ejaculation
disorders helps to find a suitable treatment for
these conditions. For this purpose, the relevant
literature about the disorder and treatment options
is discussed in this paper (8).

Although ejaculation occurs following somatic
and controlled sexual activity, it is neurologically
controlled by the sympathetic and parasympathet-
ic nerves. The organs involved in ejaculation are
distal part of the epididymis, vas deferens, the
seminal vesicle, ejaculatory duct, the prostate, the
prostatic urethra, the bladder neck, and anterior
urethra, respectively. Ejaculation consists of two
main parts, emission and expulsion. Emission is
defined as entry of semen to posterior urethra and
expulsion comprises expelling the semen out of
anterior urethra (9).

During emission, sympathetic nerves stimulate
contraction of muscles of epididymis, vas defer-
ence, seminal vesicles, ejaculatory duct, and drive
forward the semen to the posterior urethra. These
nerves simultaneously contract the bladder neck
and close it in order to prevent semen leakage into
bladder and its mixing with urine. Therefore, at
the end of emission, the semen pools in the poste-
rior urethra between bladder neck (internal urinary
sphincter) and membranous urethra (external uri-
nary sphincter) (10).

During expulsion, rhythmic contractions of the
bulbospongiosus, ischiocavernosus, and pelvic
floor muscles increase the pressure in the posteri-
or urethra, and the semen is expelled from the ure-
thra. The key factor is that during these contrac-
tions, the smooth muscle of the bladder neck re-
mains closed while the striated muscle of the ex-
ternal sphincter opens. These contractions are
controlled by somatic nerves (11).

Pathophysiology of ejaculatory disorders: Emission
disorder occurs with sympathetic dysfunction.
Anejaculation is the prominent clinical presenta-
tion. Damage to sympathetic fibers of the epidi-
dymis, seminal vesicles, and ejaculatory ducts can
stop contractions of this pathway and the semen
cannot be pushed into the posterior urethra. Ret-
roperitoneal and pelvic surgeries, spinal cord inju-
ries, or diseases and metabolic peripheral neu-
ropathies such as diabetes will likely damage the
emission by this mechanism (8).

Bladder neck dysfunction, causing the semen to
travel into the bladder, can be due to damage to
the muscles of the bladder neck during urological
surgery, damage to the nerves of the bladder neck

during pelvic and retroperitoneal surgeries, or as a
result of peripheral neuropathies such as diabetes.
Sometimes, medications with properties of alpha-
blocker result in retrograde ejaculation in the pres-
ence of a healthy bladder neck and intact nerves
9).

In some cases, there is no organic reaction mech-
anism for anejaculation. Psychogenic and psychi-
atric disorders can cause severe ejaculation disor-
der by disrupting central neurotransmitters. In
addition, psychiatric drugs can impair ejaculation
by manipulating the dopamine, histamine, seroto-
nin, and other receptors, even without the inhibi-
tory effect of alpha-agonist (10).

Sperm retrieval in retrograde ejaculation: Ejacula-
tion is based on rhythmic simultaneous contrac-
tions of pelvic muscles and closure of bladder
neck. When the former fails, anejaculation hap-
pens and when the latter fails, retrograde ejacula-
tion occurs. The main aetiologies of retrograde
ejaculation are listed in figure 1 (12). There are
several methods to retrieve sperm in retrograde
ejaculation, which are summarized in table 1 (12).

Bladder neck reconstruction is highly invasive
for restoring antegrade ejaculation (8). Acceptable
approach for retrograde ejaculation is sperm re-
trieval from post-ejaculatory urine specimen if the
condition cannot be improved medically as shown
in figure 2 (12-14). Medical therapy is based on
prescription of remedies, which physiologically
help bladder neck closure and pelvic muscle con-
traction. The most commonly used medications
are listed in table 2 (12).

Alpha agonists are the mainstay of therapy (15)
with Imipramine as the most common used medi-
cation (16) which restores ejaculation after one to
two weeks (12). If the medical approach fails,
ART with post-ejaculatory sperm retrieval from
bladder is recommended. Due to the deteriorating
effect of urine on sperm, preparations are needed
to decrease these negative effects such as admin-
istration of oral sodium bicarbonate for effective
urine alkalinisation and buffer instillation to the
bladder after voiding and before ejaculation which
are presented in table 3 (12). Bladder should be
emptied by voiding or catheterization before and
after ejaculation in order to prevent the mixing of
semen with urine. Oral treatment and vesical in-
stillation can be used together (12, 13, 16).

Sperm retrieval in anejaculation: Anejaculation
occurs because of inability of pelvic muscles to
contract. The most common aetiologies are diabe-
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Figure 1. Aetiology of retrograde ejaculation
Table 1. Sperm retrieval in retrograde ejaculation
Retrograde
Restoring antegrade ejaculation ejaculation

Medical therapy
Bladder neck reconstruction surgery

Sperm retrieval from bladder plus ART
Oral treatment
Vesical instillation

tes mellitus and RPLND (19). Available options
are sorted according to their priority in table 4
(20).

Medical therapy: Sympathomimetics are drugs of
choice (19) with Imipramine and pseudoephedrine
as the most common prescribed ones at the same
dose used for retrograde ejaculation with 40 to
60% success rate (20). In some patients, anejacu-
lation is converted into retrograde ejaculation and
the condition is easier to manage (20). Penile vi-
bratory stimulation (PVS) has success rate of 65%
to 83% in cases of anejaculation provided that
spinal reflex is intact (21). Its application has been
explained in spinal cord disorder section.

Electro-ejaculation: In these cases, Electro-ejacu-
lation (EE) needs anesthesia and is more invasive
(21). The technique is similar to the method used
for patients with spinal cord injury.

Sperm retrieval in spinal cord injury: Severity of
lesion and involved segments are main factors af-

Medical therapy in
order to restoring
antegrade ejaculation

Successful Failed

1) Waiting for Multiple post-coital

normal conception voiding home vaginal

2) 1UI insemination plus oral
3) IVF/ICSI NaHCOs therapy (op-
tional)

Urine preparation
and post-orgasm

sperm retrieval
from bladder for
IUl, IVF or ICSI

Figure 2. Sperm retrieval in retrograde ejaculation

fecting ejaculation in spinal cord disorders (SCD).
Overall, in 3 to 15% of cases, ejaculation ability is
preserved but majority of patients suffer from in-
fertility (22). The current trend is using sperm re-
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Table 2. Medical therapy for retrograde ejaculation

Aetiology of retrograde ejaculation/medical therapy

Diabetes mellitus

- Imipramine (25 mg bid)

- Pseudoephedrine (120 mg bid)

- Methoxamine (5 mg IM)
Retroperitoneal lymph node dissection (RPLND)

- Pseudoephedrine (60 mg qid)

- Ephedrine (100 mg daily)

- Dextro-amphetamine (20 mg daily)

- Phenylpropanolamine (100 mg daily)

trieval and ART. However, in cases who are re-
luctant to use these services but have enough time
and patience, combination of alpha agonist and
PVS helps to collect semen (23). The available
options are listed in table 5 (22, 24). There is no
difference in quality of sperm and pregnancy rate
among patients who used sperm with retrieval
techniques and the methods are selected based on
feasibility and the degree of invasiveness (25-27).
The recommended approach to retrieve sperm
from patients with spinal cord disorders is demon-
strated in figure 3 (22, 24, 28).

Although antegrade ejaculation might be re-
stored by alpha agonists (26), PVS and EE in
SCD are highly recommended for retrograde
ejaculation and concomitant bladder preparation is
mandatory (22). Applying any techniques for re-
trieving sperm can induce autonomic dysreflexia
and life threatening hypertension (26) in patients
with lesion higher than T7 (31). Continuous or
frequent blood pressure monitoring and admin-
istration of sublingual nifedipine (20 mg) or cap-
topril (25 mg), 15 min before manipulation are
preventive measures (32, 33).

Prostate massage: Naturally, there is no sperm in
ejaculatory duct and seminal vesicles. However,
in these patients, accumulated sperm occupy sem-
inal vesicle and ejaculatory duct due to inability in

Table 4. Sperm retrieval techniques in anejaculation

Sperm retrieval options in anejaculation
1) Medical therapy
2) Penile vibratory stimulation (PVS)
3) Prostate massage
4) Electro-ejaculation (EE)
5) Aspiration techniques

Table 5. Sperm retrieval methods in spinal cord disorders

Methods of sperm retrieval in spinal cord disorders
1) Prostate massage
2) Penile vibratory stimulation
3) Electro-ejaculation

4) Surgical sperm retrieval (seminal vesicle, epididymis,
or testis)

regular semen evacuation. Although the prostate
massage is successful in 70% of patients, fewer
than half of these cases have sperm in their se-
men. Even IUI can be recommended depending
on the quality of sperm retrieved (34). Sperm can
be found in 80% of lesions higher than T10 and
18% of lesions lower than T10, which raises a
debate on the application of the method in the
second group (35).

Penile vibratory stimulation: PVS success rate has
been reported to be around 12 to 80% in hetero-
geneous populations with SCD (34). The strate-
gies to increase success rate of PVS are listed in
table 6. If the response does not occur after 15
min, it is unlikely to achieve success with continu-
ing the procedure and it is better to proceed to the
next step (37). Relative contraindications of PVS
are penile prosthesis and severe irritation of the
glans (36).

Electro-ejaculation: In the absence of any major
anorectal problems, the technique is applied (10-

Table 3. Preparation techniques for retrograde ejaculation

Oral treatment

-1to 1.5 gr or 1-2 tea spoons of NaHCO3 (baking soda), the night before and the morning of ejaculation

- Acetazolamide (500 mg qid) one day before ejaculation
- Potassium citrate (640 mg) one day before ejaculation
Vesical instillation

- Media human tubal fluid (HTF) with 5% human serum albumin (25 to 50 ml)
- For patients with urethral catheter or suprapubic catheter, changing catheter and bladder irrigation two to three times with

normal saline (17)
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Spinal cord
disorder

Home intravaginal insemination with antegrade
or voided ejaculation with or without PVS and
alfa agonists

Bladder and urine
preparation for ART

Lesion higher at Lesion lower

T10 or higher than T10

I I
PVS/prostate Electro-
massage (54) ejaculation
I
Electro- -
ejaculation Surgical sperm
retrieval

Surgical sperm
retrieval

Figure 3. Sperm retrieval in SCD

Table 6. Strategies to increase success rate of PVS

Strategy

1) Using vibrator set at maximal settings (35), frequency of
110 HTZ and amplitude of 3.55

2) Simultaneous abdominal functional electrical stimulation
(35)

3) Application of 2 sandwich vibrators (34)

15 v, 30 mA) for 3 to 5 min (37). The lowest pos-
sible voltage is induced first and then increased
gradually. It is possible to obtain more antegrade
semen by intermittent rather than continuous
stimulation (32, 33). Most of the patients can tol-
erate the procedure without any anesthesia; how-
ever, pain sensation level should be assessed to
ensure that patients would feel no pain (32, 33).
Ejaculation can occur without erection; therefore,
milking and catheterization must be done at the
end of any failed procedure and specimen should
be checked for sperm (17). The procedure must be

Akhavizadegan H, et al. JRI

stopped if rectal temperature reaches 38°C or in
voltages higher than 30 (37).

Surgical techniques: Through common techniques
including sperm aspiration from seminal vesicle,
epididymis or testis, enough sperm can be obtain-
ed. However, spermatogenesis deteriorates gradu-
ally after having 12 years of neurological disor-
ders. If the aspiration techniques fail, micro-TESE
and conventional TESE are recommended in tes-
tes sized less than 10 ml and larger than 10 ml
(38). Sperm cryopreservation is not recommended
in SCD because using fresh sperm results in sig-
nificantly better findings (65% vs. 25%). Sperm
cryopreservation is only recommended when there
is risk of azoospermia or in the first two weeks of
trauma when quality of sperm has not been dete-
riorated (36).

Conclusion
One group of candidates for sperm retrieval in
ART are non-azoospermic patients with persistent
ejaculatory dysfunction. In literature, the methods
dealing with these conditions have been discussed
sporadically. In this review, it was shown that de-
signing a classic approach for these patients is a
feasible alternative. In fact, applying these ap-
proaches in infertility centers reduces the prob-

lems of patients and clinicians.
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