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Vibratory ejaculation in 140 spinal cord injured men
and home insemination of their partners

J Sønksen1, M Fode1, D Löchner-Ernst2 and DA Ohl3

Study design: Retrospective cohort study.
Objectives: Anejaculation is commonly found in spinal cord injured (SCI) men. Clinical treatments and assisted reproductive
techniques allow SCI men to father children but few home pregnancies have been reported. The objective of this paper is to evaluate
the results from the last 20 years’ of treatment with penile vibratory stimulation (PVS) and vaginal self-insemination at home in SCI
men and their partners.
Setting: The data originate from two European centers and one American center.
Methods: A total of 140 SCI men with anejaculation and their healthy partners were available for this analysis. Men who obtained
antegrade ejaculation by PVS and had motile sperm in the ejaculate were offered the possibility of PVS combined with vaginal self-
insemination at home. Couples were instructed to perform PVS and to instill the ejaculate intravaginally. Outcome measures were
pregnancy rate per couple, number of live births, total motile sperm count and time to pregnancies.
Results: Median total motile sperm count was 29 million (range, 1–92 million). In all, 60 of the 140 couples (43% pregnancy rate)
achieved 82 pregnancies. Seventy-two of the pregnancies resulted in live births with the delivery of 73 healthy babies. Median time to
first pregnancy was 22.8 months (6.0–98.4). No complications were reported.
Conclusion: PVS combined with vaginal self-insemination may be performed as a viable, inexpensive option for assisted conception in
couples in whom the SCI male partner has an adequate total motile sperm count and the female partner is healthy.
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INTRODUCTION

Contrary to women with spinal cord injury (SCI), the ability to
procreate naturally is lost in the majority of SCI males due to
anejaculation and abnormal semen characteristics.1 However, success-
ful pregnancies in partners of SCI men have been reported after
ejaculation induced by penile vibratory stimulation (PVS), electro-
ejaculation (EEJ) or surgical sperm retrieval followed by the use of
assisted reproductive techniques (ART).1 ART includes intrauterine
insemination (IUI), and in vitro fertilization (IVF) with or without
intracytoplasmic sperm injection (ICSI).
PVS can also be combined with vaginal self-insemination in selected

patients. This combination is inexpensive and allows the couple to
attempt pregnancy by themselves in their own home. If reasonable
rates of pregnancy can be seen with this combination, the cost saving
and retention of the privacy of procreation would seem to be optimal.
In 1984, Brindley2 reported the first seven home pregnancies

following PVS and vaginal self-insemination with delivery of five
healthy babies (one ongoing/one spontaneous abortion). Since that
initial report, only a limited number of pregnancies have been
reported from PVS procedures combined with self-insemination at
home.3–7 Most studies reported that multiple ovulation cycles were

used to achieve the home pregnancies and the overall pregnancy rate
per couple is ranging from 25 to 61%.3–7

The purpose of this study is to present the last 20 years’ experience
from penile PVS and vaginal self-insemination at home in SCI men
and their partners. The data originate from two European centers and
one American center.

MATERIALS AND METHODS
Couples with an SCI male partner presenting for infertility treatment between

1988 and 2008 were evaluated by a retrospective chart review. Only men who

obtained antegrade ejaculation by PVS and had motile sperm in the ejaculate

were offered together with their partners the possibility of PVS combined with

vaginal self-insemination at home. The criteria for the female partner were a

normal gynecological history and regular menstrual cycles. Pregnancy outcome

data of 140 SCI men and their partners were available for this analysis.

PVS was performed by placing a vibrator applicator on either the dorsum or

frenulum of the glans penis, thus activating the ejaculatory reflex mechanically

through the dorsal nerve of the penis (Figure 1). PVS was performed for

2–3min or until ejaculation occurred. If the patient did not ejaculate, a new

attempt was made after a short break. Patients were considered non-responders

after six failed PVS attempts. The ejaculate was collected in a cup and the

urethra milked manually to ensure that as much semen as possible was
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collected. Baseline raw semen analysis was performed in all men, and the total

sperm motility count per ejaculate was calculated.

After the initial evaluation the couples were instructed on how to

perform PVS at home by their treating physician at one of the three

participating centers. The timing of ovulation was identified by monitoring

the basal body temperature. At the time of ovulation PVS was performed and

the ejaculate was collected in a non-spermicidal container and instilled

intravaginally in the female partner with a 10ml syringe. The outcome

measures were live birth rate, pregnancy rate per couple, total motile sperm

count and time to pregnancies.

The Mann–Whitney rank test for non-paired data was used to asses

differences between the pregnancy group and non-pregnancy group related

to duration of spinal cord lesion, male age, female age or total sperm motility

count. A P-value o0.05 was considered as level of statistical significance.

All applicable institutional and governmental regulations concerning the

ethical use of human volunteers were followed during the course of research in

all the three centers involved.

RESULTS

The median age of the SCI men was 30 years (range, 22–44), and the
median duration of their spinal cord lesion was 7 years (range, 1–22),
with level of lesion ranging from C2 to T9. The median age of women
was 28 years (range, 19–39).
The median total motile sperm count was 29 million (range, 1–92

million). Overall, 60 of the 140 couples (43% pregnancy rate) achieved
82 pregnancies. Seventy-two of the pregnancies resulted in live births
with the delivery of 73 healthy babies. Ten miscarriages were noted. A
total of 57 couples (41% live birth rate) had children with 41 couples
having one child each, 15 couples having two children and one couple
having one pair of twins. The median time to first pregnancy was 22.8
months (range, 6.0–98.4 months). No statistically significantly differ-
ences were seen between the pregnancy group compared with the non-
pregnancy group in relation to duration of spinal cord lesion
(P¼0.77), male age (P¼0.68), female age (P¼0.45), or total sperm
motility count (P¼0.87). No complications from PVS and home
insemination procedures were reported.

DISCUSSION

This is the largest study reporting pregnancy rates and live births in
couples with an SCI male partner using the non-invasive and
inexpensive combination of PVS and vaginal self-insemination per-
formed by the patients in their own home. In selected couples, we have
shown a pregnancy rate per couple of 43%. More importantly, 57 out
of 140 couples achieved at least one live birth (41% live birth rate).
This is comparable to previous results of IUI in SCI men4,6,7,9 and in
the low end of results reported from IVF/ICSI that have shown
pregnancy rates per couple between 38 and 100%.3–7,10–12 Also, the
results are similar to the findings of a smaller study recently published
by Kathiresan et al.,13 where PVS followed by intravaginal insemina-
tion was undertaken in 45 selected couples. Seventeen of these couples
(38% pregnancy rate) achieved 20 pregnancies resulting in 18 live
births.
The method of self-insemination at home cannot be offered to all

couples with an SCI male partner as the prerequisites are both an
ability to ejaculate in response to PVS treatment and motile sperm in
the ejaculate in the male as well as the healthy female partner.
Semen parameters are reduced in many SCI men1 and the fertility

potential of an SCI man must be verified before vaginal self-insemina-
tion is attempted. There are no definitive guidelines on the subject, but
self-insemination and/or IUI is usually recommended when at least
four million motile sperm are present in the ejaculate, whereas
numbers lower than four million call for either IVF either with or
without ICSI.9 In this study, we have included men with total motile
sperm counts as low as one million.
For PVS to be effective, the dorsal penile nerves must be intact as

these comprise the afferent part of the ejaculatory reflex. Also, PVS
generally works best in men with an intact reflex arc at the spinal cord
level of S2–S4 and T11–L2. The latter is evident in the finding that
men with injuries of T10 or above have 75% success rate with PVS,
whereas men with lower injuries have only a 15% success rate.14 In the
present study, all patients had a level of injury above T10.
Aside from PVS, methods of inducing ejaculation in SCI men

include EEJ and surgical sperm retrieval. Both of these techniques are
far more invasive than PVS and generally result in fewer motile
sperm.15

In EEJ, electricity is delivered through a rectal probe to induce
ejaculation, which always requires administration by a doctor.
Furthermore, SCI men with incomplete lesions and/or preserved
pelvic sensation may require general anesthesia. In contrast to PVS,
in which the vast majority of patients have mainly antegrade ejacula-
tion, EEJ often results in some degree of retrograde ejaculation, which
must then be collected from the bladder by cathetrization after EEJ.15

Surgical sperm retrieval, which may involve testicular biopsies and/
or needle aspiration of sperm from the testis or epididymis16 are
invasive procedures that may result in a variety of adverse events
including bleeding, infection and prolonged testicular pain. Further-
more, the numbers of sperm obtained from surgical sperm retrieval
procedures are usually so low that it commits the couple to higher
levels of ART such as IVF/ICSI. Couples with an SCI male partner in
whom the semen parameters are poor can certainly benefit from ART,
as pregnancy and delivery rates per couple appear to be similar to
other infertility couples without an SCI situation.17

In IUI, semen is collected at the clinic and injected into the uterine
cavity. As IUI is performed in the clinic, it is less convenient and more
expensive than home vaginal self-insemination. Additionally, the
technique is sometimes combined with ovarian stimulation. Ovarian
stimulation carries a risk of ovarian hyperstimulation syndrome and
has an increased rate of multiple pregnancies.18 Both IVF with and

Figure 1 For penile vibratory stimulation the device is placed on the glans

penis. The FERTI CARE vibrator (Multicept A/S, Frederiksberg, Denmark)

depicted here was developed for SCI men as the amplitude and frequency

can be set at exactly 2.5 mm and 100Hz that is optimal for inducing

ejaculation.8
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without ICSI are more advanced techniques and involve ovarian
stimulation followed by ultrasound-guided transvaginal oocyte retrie-
val. These techniques are feasible with very few motile sperm,9,19 but
also carries with them increased risk for the female partner including
risks of developing ovarian hyperstimulation syndrome, as well as
potential complications of oocyte retrieval, multiple gestation preg-
nancy and increased pregnancy losses.20

Aside from invasiveness and convenience, total cost of treatment
must also be considered. Both EEJ and surgical sperm retrieval are
more expensive than PVS; and although IVF/ICSI are good options
when the less invasive options have failed, the price of these proce-
dures is also high (US $8000�US $12 000).
Many health practitioners do not offer PVS and self-insemination

to their SCI patients. A number of centers are even using surgical
sperm retrieval followed by IVF/ICSI as the first line of treatment.17

Reasons for not offering the less invasive techniques include a lack of
equipment and/or lack of knowledge and training, as well as a lack of
trust in the effectiveness of these techniques.
This study shows that good results can in fact be obtained with the

combination of PVS and self-insemination sparing selected SCI men
and their partners both monetary cost and risk of adverse effects from
more invasive treatments. Patients suitable for the treatment can be
selected by PVS attempts in the clinic followed by a semen analysis.
With this simple selection we have shown a live birth rate of 41%.
Given its low cost and the non-invasive nature, it is the authors’
opinion that it is reasonable to attempt PVS in SCI patients before
continuing to more invasive treatments. Even though not all patients
can be offered the treatment, all patients should undergo this basic
evaluation. In centers that are not able to offer PVS, patients should be
referred to centers that can offer this option.
One drawback of the PVS/self-insemination technique is the fairly

long median time to pregnancy. In this study, time to pregnancy was
22.8 months. Owing to a lack of data it is unclear what the cause of the
long median time to pregnancy is, and this is a weakness of the study.
However, the wide range of time to pregnancy of 6.0–98.4 months
points to few and/or sporadic conception attempts by some couples as a
possible explanation. In any case patients should be informed of the
potential for an extended period of attempts to insure the required
patience in the treatment. Furthermore, the method may not be ideal
with advanced age of the female partner. When successful, however,
PVS/self-insemination provides patients with a more natural and
intimate method of conception at a much lower cost than other
methods of ART. It also offers the opportunity of having more than
one child without further medical assistance, as seen in this study with
15 couples having more than one pregnancy resulting in a live child-
birth. One weakness of this study is that it is simply a case series and not
a randomized trial. Also, the minimal medical assistance associated with
PVS/self-insemination as well as the retrospective, long-term nature of
the study did not allow us to collect consistent data on patient
characteristics such as number of attempted conceptions. In addition,
only one basic semen analysis was performed per patient. This means
we are unable to identify and compare variables associated with
treatment success and time to pregnancy in a reliable way.
Considering our highly selected patient group, it is possible that a

higher pregnancy rate could have been seen with one of the more
traditional treatment modalities. On the other hand, SCI men with
motile sperm counts down to one million were included and the
evaluations were based on only one semen sample. This suggests that
higher pregnancy rates might be obtained if a higher standard for
sperm evaluation was employed, including more than one semen
analysis and use of sperm morphology and viability. Also, higher

pregnancy rates might be seen if the female partners were evaluated
for the absence of any tubal or uterine pathology, especially because
there is no available data regarding subsequent diagnosis of female
factors in the non-pregnancy group. As described, this study did not
find any significant differences between the pregnancy group and the
non-pregnancy group regarding spinal cord lesion, male age, female
age, or total sperm motility count, and further studies are needed to
access the optimal parameters when offering PVS/self-insemination.
The study lacks an assessment of how many home attempts each SCI
couple made at pregnancy before they succeeded or terminated
attempts, and we lack exact knowledge regarding subsequent fertility
treatments from all the centers involved in this study. However, based
on the data from one of the centers in this study (Murnau), it was
determined that the couples who failed PVS/self-insemination pro-
ceeded to have a pregnancy rate per couple of 50% following ART.
Based on the largest series reported to date, it is concluded that PVS

combined with vaginal self-insemination may be performed as a
viable, inexpensive option for assisted conception in couples in
whom the SCI male partner has an adequate total motile sperm
count and the female partner is healthy. If self-insemination fails, it is
possible to proceed to other reproductive treatments. Future research
is needed to further assess how different patient and semen variables
relate to treatment success and time to pregnancy.
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