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Retrograde ejaculation (RE) is a condition defined as the backward flow of the semen during ejaculation, and when present
can result in male infertility. RE may be partial or complete, resulting in either low seminal volume or complete absence of
the ejaculate (dry ejaculate). RE can result from anatomic, neurological or pharmacological conditions. The treatment ap-
proaches outlined are determined by the cause. Alkalinizing urinary pH with oral medications or by adding sperm wash me-
dia into the bladder prior to ejaculation may preserve the viability of the sperm. This article provides a step-by-step guide to

diagnose RE and the optimal techniques to retrieve sperm.
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INTRODUCTION

Retrograde ejaculation (RE) is an ejaculatory disorder
that results in substantial redirection of semen from
the posterior urethra into the bladder. It occurs second-
ary to suboptimal bladder neck closure, due to sympa-
thetic neuropathic dysfunction or to organic lesions [1].
Hence, minimal to no seminal fluid is expelled ante-
grade through the urethral meatus, and instead, passes
backward into the bladder. This results in hypospermia
or aspermia, conditions where the ejaculated fluid is
less than 1.5 mL in volume or is completely absent [2,3].
RE is responsible in 0.3% to 2% of male infertility cases
[1]. Diagnosing RE and investigating the underlying
cause is a crucial step of male infertility investigation
that enables the clinicians to offer the best available
treatment option. A list of medical and surgical treat-
ment modalities such as alpha-adrenergic agonists or
anticholinergic and antihistaminic drugs as well as
surgical retrieval of sperm are available with variable
degrees of success [4-6].

This article aims to provide: 1) an overview of the
common etiological factors of RE and the mechanisms
underlying RE-mediated male infertility; 2) a step-by-
step laboratory protocol to assess retrograde semen
samples; and 3) a rational approach to the clinical
management of RE from a laboratory perspective,
along with the clinical interpretation of the laboratory
results.

2  wwwwjmh.org

CAUSES OF RETROGRADE
EJACULATION AND MECHANISM
OF RETROGRADE EJACULATION-
MEDIATED MALE INFERTILITY

Normal ejaculation includes an emission phase that
is regulated by sympathetic nerves (T10-L.2) and in-
volves the participation of distal epididymis, vas de-
ferens, ampulla of vas, seminal vesicles, prostate, and
the bulbourethral glands [7]. Sperm are released in an
antegrade manner from the vas deferens through the
ejaculatory ducts into the prostatic urethra. This is
followed by the bladder neck contraction (involuntary
internal urethral sphincter) to prevent the backflow
of semen in the bladder [2,8]. The expulsion phase is
regulated by the somatic nerves from S2-4 spinal seg-
ments, controlling the rhythmic contraction of the vol-
untary external urethral sphincter, and the pelvic floor
muscles (levator ani, ischiocavernosus, and bulbospon-
giosus) [2,8]. Any disruption of this centrally mediated
reflex arc inhibits bladder neck contraction, causing
backflow of semen into the bladder, although, the exact
role of parasympathetic system on ejaculation remains
unclear [9].

In RE, the bladder neck does not contract adequately
during ejaculation, due to either an anatomical or neu-
rogenic functional defect of the internal sphincter. This
permits the expelled semen to follow the passage with
lower resistance and therefore pass into the urinary
bladder, in a retrograde fashion [10].

Various disorders can result in bladder neck dys-
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function and RE. Anatomical disruption following
prostatectomy, cystectomy, traumatic bladder injury or
radiation therapy to treat cancer in the pelvic area, are
common causes of RE [2]. Neuropathy resulting from
nerve damage secondary to uncontrolled diabetes, mul-
tiple sclerosis, non-nerve sparing retroperitoneal lymph
node dissection or spinal cord injury could lead to a
functional bladder neck closure incompetency [2]. Phar-
macologically mediated bladder neck dysfunction is
another common cause for RE and may include; effects
of medications used to treat benign prostatic hyperpla-
sia (BPH) such as such as alpha blockers tamsulosin,
alfuzosin, or terazosin; mood disorders such as selective
serotonin reuptake inhibitors including fluoxetine and
sertraline among several others; antipsychotics - such
as chlorpromazine, thioridazine, and risperidone [2,11].
There has been more evidence that many alpha block-
ers may not be causing RE but rather lack of emission
or anejaculation [7,12].

Unlike other ejaculatory disorders, which exhibit
a mixture of both psychological and organic origins,
causes of RE are mainly organic and include pharma-
cological, neurogenic, and anatomical abnormalities [3].

The pH and osmolality of the urine specimen have
effects on sperm motility and velocity parameters. The
fresh semen sample has an average pH of 7.2 to 82 and
osmolality of 300 to 380 mOsm/kg. If the pH and osmo-
lality are lower or higher than the normal reference
values, it leads to progressive decline in sperm motil-
ity [13]. In a study where spermatozoa were exposed to
fresh urine specimens there was an immediate loss of
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Fig. 1. Semen and retrograde urine sample collection.
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motility [13]. The pH and osmolality of the urine sam-
ples have to be both in the optimal range to enhance
sperm survival in post-ejaculatory urine.

STEP-BY-STEP PROTOCOL FOR
HANDLING POST-EJACULATORY
URINE SAMPLES IN PATIENTS WITH
RE

Retrieval of retrograde ejaculated sperm from urine
remains as a valid approach. Once the clinician es-
tablishes the impossibility of obtaining an antegrade
ejaculation, Andrology laboratory can initiate the
procedure of sperm retrieval for therapeutic purposes.
Finding sperm in post-ejaculatory urine is the main
method for diagnosis of RE, as well as a treatment op-
tion for retrieved sperm for use in assisted reproduc-
tive technology (ART) [8,14,15]. In this context, an accu-
rate laboratory analysis and clinical interpretation of
the results are essential.

For the assessment of RE, it is important for the
patient to deliver both the semen and post-ejaculatory
urine samples for RE assessment at the Andrology
laboratory [16]. The laboratory prepares for a patient
scheduled for RE assessment by warming the sperm
wash media to 37°C. Subsequently, 9 mL of sperm
wash media is placed in a sterile container marked
as “Urine” in the incubator for 20 minutes. Patient is
instructed to urinate and partially empty his bladder.
Next, the patient is instructed to attempt ejaculation
into a sterile collection container, marked “Semen” or
to reach orgasm in cases of aspermia. This is immedi-
ately followed by having the patient provide a urine
sample into a separate sterile container containing ~9
mL of warm (37°C) sperm wash media (Fig. 1, 2). The
specimen 1s transferred from the container into several

©2021

Fig. 2. Semen collection and urine collection containers with sperm
wash media.

www.wjmh.org 3
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sterile conical tubes and centrifuged at 300 g for 10
minutes (Fig. 3, 4). After centrifugation, the superna-
tant is discarded from the tube without disturbing the
pellet (Fig. 5, 6). Sterile technique is used throughout
the reconstitution process. The first tube sample pellet
1s reconstituted with 1-2 mL of sperm wash media (Fig.
6). Transfer 2 mL of the mixture from the first tube to
the second tube and reconstitute the pellet. The process
of reconstitution is continued until all the tubes are
reconstituted. The final reconstituted pellet obtained
after removal of the supernatant is re-suspended in 2.0
mL of sperm wash media and the re-suspended sample
is examined for the presence of sperm. The initial
urine specimen volume and final volume after recon-

Cleveland
Clinic
©2021

Fig. 3. Transfer of urine sample aliquots into polystyrene centrifuge
tubes.
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Centrifugation for 10 minutes
at 300 g
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Fig. 5. Aspiration of supernatant from centrifuged retrograde urine.
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stitution are recorded. A 6 pl. droplet of the well-mixed
re-suspended sample is plated on a fixed cell chamber.
Manual analysis for sperm parameters is performed.
Both concentration and motility are then assessed by
utilizing fixed cell counting chamber and recorded [16].

RETROGRADE URINE SPERM
PREPARATION FOR ART BY DOUBLE
DENSITY GRADIENT

In the ART setting, the patient is advised by his cli-
nician to consume fluids with alkaline pH such as sodi-
um bicarbonate to neutralize the highly acidic and det-
rimental pH that spermatozoa are exposed to in urine
sample. Sperm processing for intrauterine insemination
(IUI), is performed by layering the reconstituted urine
suspension as explained in our publication on a double
density gradient and subsequently following the gradi-
ent sperm preparation protocol as described below [16].

\ =
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7
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Fig. 4. Centrifuge for the processing of retrograde sample.
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Fig. 6. Reconstitution of pellet with sperm wash media.
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The specimen is urine, and this should be recorded
on the report form with documentation of the actual
urine volume and indicating that the specimen was
centrifuged and reconstituted using sperm wash media.
The reconstituted volume is used for the calculation of
total sperm count (in millions). The sperm density gra-
dients are prepared according to the instructions for
the sperm density gradient procedure. The retrograde
urine sample is processed by a double density gradient
technique in a sterile manner. The reconstituted urine
specimen is carefully layered on the upper phase of the
gradient. Continue the procedure following the steps
of gradient sperm wash technique [16]. A post-wash se-
men analysis (SA) is performed with a 6 ul. drop of the
post-wash specimen according to the protocol [16].

SPERM CONCENTRATION AND
MOTILITY ASSESSMENT IN THE
CONTEXT OF RETROGRADE
EJACULATION: QUALITY CONTROL,
QUALITY ASSURANCE AND
COMPETENCY

Weekly quality control (QC) for sperm concentration
and motility must be performed with a sample from a
normal subject. A manual count and motility reading
are performed simultaneously while the specimen is
run on the computer-assisted semen analyzer (CASA)
[16]. The passing criterion for the QC is that all manual
results should have less than 20% difference compared
to CASA value. The data for QC is monitored monthly
and a quality assurance report is generated on a
monthly basis. Competency assessment for laboratory
personnel performing the tests is assessed. The assess-
ment is done for both SA and density gradient tech-
niques on an annual basis using competency checklists
[16].

LAB SCENARIOS

A number of laboratory situations can be encoun-
tered while performing a post-ejaculatory urine analy-
sis, and being aware of such scenarios allows for better
preparedness.

Sajal Gupta, et al: Clinical Management of Retrograde Ejaculation I

1.Case A

1) Scenario

A patient has been referred by his physician to pro-
vide a semen sample for suspected RE. The patient is
provided with two sterile collection cups, one labelled
for semen and other containing sperm wash medium
for urine sample.

The patient after 45 minutes says he is unable to col-
lect a semen sample and only provides a urine sample.
On examination of the urine sample, no sperm were
seen.

2) Solution

Ask the patient if he has been able to achieve an or-
gasm or not? If not, assure the patient that the inabi-
lity to orgasm and collect semen sample is not uncom-
mon. The physician is informed regarding the patient’s
inability to provide a sample.

2.Case B

1) Scenario

The patient is referred to the laboratory for evalu-
ation of RE. However, the patient does not follow in-
structions and attempts to collect the sample at home,
furthermore, he reports inability to collect any semen
sample. Instead, he collects the urine sample at home
and brings it to the laboratory.

2) Solution

The sample should be rejected. Provide the patient
with correct instructions for semen and retrograde
urine collection at the laboratory according to the
WHO 5th edition guidelines [17]. The patient is in-
structed to collect the sample at the laboratory in a
warm media for correct assessment.

3.Case C

1) Scenario

Patient is referred to the laboratory for assessment
of RE. Patient follows the instructions and collects the
sample at the laboratory. He collects the semen sample
in the first sterile container labelled as “semen” and the
urine sample is collected in the second container with
warm sperm wash media. However, upon examination
the semen sample was found to be highly viscous.

www.wjmh.org 5
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2) Solution

The semen sample is treated with viscosity treat-
ment system as per the protocol [18]. A vial of 5 mg
Chymotrypsin enzyme is added to the semen sample.
Semen sample is incubated for additional 10 minutes at
37°C in the incubator. Once the viscosity treatment has
been completed, 6 pLi of the well mixed semen sample
is plated on the fixed cell chamber and examined for
sperm concentration and motility.

INTERPRETATION OF POST-
EJACULATORY URINE ANALYSIS

In RE, the post-ejaculatory urine is examined for
presence of spermatozoa, which would not be present
in the post-ejaculatory urine of men with antegrade
ejaculation. There is a reported overlap in the presence
of sperm on post-ejaculatory urine analysis (PEUA) in
infertile men versus normal men [2,19]. This may be
due to traces of semen remaining inside the urethra,
and these will be washed by micturition resulting in
the presence of sperm in the urine specimen [20,21]. The
presence of sperm in PEUA is more prevalent in infer-
tile men and is a higher proportion of the total sperm
count [22]. In infertile men presenting with either hy-
pospermia or aspermia, the presence of spermatozoa in
the PEUA usually confirms RE. Aspermia or hyposper-
mia cannot differentiate between emission disorders
and true RE. This can be confirmed by the presence of
spermatozoa in the post-ejaculatory urine sample [23].
Fructose can also be found in the urine analysis in pa-
tients with RE, indicating the presence of semen [24].
The presence of 10—15 sperm per high power field in
the post-ejaculatory urine after centrifugation [19,25] or
more than a million sperm in the PEUA is defined as
the limit for RE diagnosis. [26].

A study was conducted to compare the PEUA results
between infertile and fertile men [22]. The study re-
ported that PEUA showed higher number of infertile
men harboring spermatozoa in the urine compared to
fertile controls. The study also reported that low se-
men volume was associated with higher percentage of
spermatozoa in urine; and severe oligozoospermia with
low semen volume was directly correlated with high
sperm counts in post-ejaculatory urine. In addition, the
number of recovered spermatozoa from the urine were
inversely related with the ejaculated seminal volume.

6  www.wjmh.org
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OPTIMIZATION OF URINE pH AND
OSMOLALITY FOR IMPROVED SPERM
VIABILITY

Both, high urine osmolality and low pH are consid-
ered toxic to spermatozoa, and hence, both parameters
need optimization to enhance sperm survival [5,27-
29]. Urine preparation in the patients with RE can be
performed by ingestion of oral alkalinizing agents [29].
In the latter study, sperm motility was reduced in the
unprepared urine samples (mean, 42.4%; range, 7.7%—
79.5%) compared to higher recorded motility in the
prepared urinary samples (mean, 99.1%; range, 86.7%—
110.7%). The sperm retrieved from the retrograde urine
can be used in either IUI or for in vitro fertilization
(IVF) [28,30-34].

Three different methods of sperm retrieval from
urine have been described for the management of
infertility in patients suffering from RE [3]. These
include: 1) centrifugation and re-suspension of post-
ejaculatory urine specimens; 2) the Hotchkiss (or modi-
fied Hotchkiss) technique; and 3) ejaculation on a full
bladder.

The centrifugation and re-suspension technique is
performed in order to improve ambient sperm condi-
tions. In this technique the patient is asked to increase
his fluid intake and take sodium bicarbonate to dilute
and alkalinize the urine, respectively. Taking oral
acetazolamide, baking soda, or potassium citrate or
instilling sperm wash medium into the empty bladder
with catheterization after the patient voids, alkalin-
ize the environment of the sperm to be retrieved [2].
A post-ejaculatory urine sample is collected by either
introducing a catheter or spontaneous voiding. The
urine sample is then centrifuged and suspended in a
medium containing human serum albumin in Earle’s/
Hank’s, phosphate buffered medium. The resultant
modified sperm mixture can then be used in ART. The
aforementioned method was reported to result in a 15%
pregnancy rate per cycle based on 15 studies using ei-
ther IUI or IVF/intracytoplasmic sperm injection (ICSI)
[35].

The Hotchkiss method involves emptying the bladder
prior to ejaculation using a catheter and then washing
out and instilling a small quantity of Ringer’s lactate
to improve the ambient conditions of the bladder [36].
This is followed by the patient ejaculating and semen
is retrieved by catheterization or voiding. A meta-
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analysis reviewed the ART outcome of 8 retrospec-
tive studies where the patients with RE underwent
centrifugation and re-suspension of post-ejaculatory
urine samples using the Hotchkiss technique [35]. In
the latter review, the pregnancy rate (per cycle) of
25% and live birth rate of 28% was reported in IVF or
ICSI cycles. For the technique of ejaculation with a full
bladder, the patient is encouraged to ejaculate with
a full bladder and the semen is suspended in Baker’s
buffer [37,38]. The meta-analysis by Jeffreys et al [35]
reports that there were only 2 studies that used the
technique of ejaculation on a full bladder for sperm
retrieval. The pregnancy outcomes with use of the full
bladder technique for IUI were inconclusive due to the
poor methodology of the studies.

In patients with RE refractory to medical treatment,
modified Hotchkiss procedure was utilized to retrieve
sperm, and the retrieved sperm were frozen [14]. The
authors of the latter study indicated successful out-
comes and healthy live births with the use of frozen
sperm retrieved with modified Hotchkiss procedure for
ICSI. An average live birth rate per transfer of 28%
was reported in the latter study.

CLINICAL INTERPRETATION OF RE
IN MALE INFERTILITY

There are several clinical and diagnostic conditions
or findings which indicate the need to perform PEUA
test, including azoospermia with low semen volume,
and aspermia, oligozoospermia associated with low se-
men volume and history of previous urological surgery
for BPH or distal urethra stenosis. Some of the clinical
scenarios associated with RE and male infertility are
presented here as management options.

CLINICAL SCENARIOS

1. Case A

1) Scenario

A 36-year-old male with history of type 1 Diabetes
presents with primary infertility. No female factor is
noted. He reports lack of fluid expulsion during ejacu-
lation, so he is unable to produce a semen sample for

SA.
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2) Management

If the patient has a typical orgasm and no semen
upon ejaculation or low volume ejaculate (<15 mL), a
PEUA should be performed. This follows the European
Association of Urology (EAU) guidelines for RE evalu-
ation and management, which recommends PEUA for
patients with total or partial absence of an antegrade
ejaculation and for patients experiencing a normal or
decreased orgasmic sensation, except in paraplegia [39].
The PEUA is positive if: there is presence of any sperm
in patients. It is reported that similar or more sperma-
tozoa are present in patients with low volume ejaculate
and oligozoospermia [22].

2.Case B

1) Scenario

A couple presents with primary infertility for 2
years and is discussing pursuing IUI cycles. The male
partner presents his latest SA and PEUA results. The
SA shows low volume (0.30 mL) with a sperm concen-
tration of 2.0x10°mL and motility of 25% and normal
morphology. Retrograde sperm concentration and mo-
tility were reported to be 24.0x10°/mL and 20%, respec-
tively.

2) Management

As per the EAU guidelines, sperm collection from the
post-ejaculatory urine is recommended for use in ART
if pharmacologic therapy is ineffective or not tolerable
due to side-effects or in cases of patient with a spinal
cord injury [39]. In specific cases, medications that
causes RE should be withheld unless there is a risk of
exacerbating the underlying medical condition by stop-
ping the medication.

CONCLUSIONS

This article aims to provide the practitioner with
a comprehensive guide/recommendations on optimal
laboratory and clinical management of RE. Various
scenarios that the practitioner may be faced with
are analyzed highlighting the fact that when RE is
involved, preparedness for the procedure is of added
value. Critical analysis of the literature coupled by our
extensive clinical experience indicates the merits of
certain practices presented herein. Fertility problems
associated with RE can be managed by addressing the
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cause whether it is anatomic, neurological or pharma-
cologic. Screening of post-ejaculatory urine is necessary
in infertile patients with hypospermia or aspermia.
Special conditions including collection at the laboratory
and collection of the urine sample directly into sperm
wash media are crucial in RE assessment. Oral intake
of urinary alkalinizing agent such as sodium bicarbon-
ate should be considered to regulate urinary pH and
osmolality, and hence the sample should be optimized
for use in ART. A retrograde urine sample with proper
collection can be processed for potential use in ART
depending on the sperm parameters and female factor
with acceptable pregnancy outcomes.
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