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Abstract

Introduction Spinal Cord Injury (SCI) affects sexual response based on the level and degree of completeness of injury. By
using the International Standards for the Neurologic Classification of SCI in conjunction with lumbo-sacral reflexes these
effects can be predicted. The International Standards for the Assessment of Autonomic Function after SCI (ISAFSCI)
document the impact of SCI on sexual responses including psychogenic and reflex arousal (erection or lubrication), orgasm,
ejaculation, and sensation of menses. Responses are described based upon a 0 to 2 scale with 0 being absent, 1 altered, and 2
normal response. Additionally, the lesion is described as supraconal, conal or infraconal.

Case presentation We present 4 representative cases of the impact of SCI on sexual responses and course of treatment.
Case 1 describes a complete supraconal lesion above T6 with upper motor neuron syndrome. Case 2 describes a supraconal
complete lesion including the T11-L2 segment. Case 3 describes an infraconal (cauda equina) lesion with lower motor
neuron syndrome. Case 4 is theoretical and describes a supraconal lesion above T6 with upper motor neuron syndrome,
partial sensation in T11-L2 dermatomes, and other medical comorbidities.

Discussion Neurologic examination combined with reflex testing allows prediction of sexual responses after SCI. It would
be useful for version 2.0 of the ISAFSCI to assist clinicians in determining the anticipated changes, whether their patients are

functioning as anticipated sexually after SCI or whether other concerns also require treatment.

Introduction

Sexuality is an important part of life. Spinal cord injury
(SCI) results in alterations in physiological sexual responses
and negatively impacts sexual interest and satisfaction. SCIs
are usually located in discrete areas of the neuraxis, and,
based upon which descending spinal motor and autonomic
pathways are disrupted, can result in predictable impacts on
sexual function. Three spinal segments are of particular
importance for sexual function: the T11-L2 sympathetic, the
S2-S4 parasympathetic, and the somatic centers [1-3].
Depending on the level and the severity of injury to these
pathways, alterations in genital sexual arousal (including
erection in males and lubrication in females) occur [4—06].
Additionally, alterations in the ability to achieve ejaculation
and orgasm can be considered in relation to altered
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supraspinal control of the sympathetic and parasympathetic
nervous systems [5, 7, 8].

The Neurological Classification of Spinal Cord Injury
(ISNCSCI) was developed to classify SCI [9]. It rates
impairment of motor and sensory function but not autonomic
function. To fill this gap, the International Standards for the
Assessment of Autonomic Function after SCI (ISAFSCI)
were developed to evaluate and describe remaining auto-
nomic function [8]. Based on the ISAFSCI, it is recom-
mended that autonomic function is routinely evaluated in
individuals with SCI [8, 10]: general autonomic function
(control of the heart, blood pressure, sweating, temperature,
broncho-pumonary system), lower urinary tract, bowel and
sexual function, and urodynamic evaluation. In regards to
sexual responses, the autonomic standards rate different
aspects including psychogenic and reflex genital arousal
(erection or lubrication), orgasm, ejaculation (in men), and
sensation of menses (in women) on a 3-point scale: normal
function [2], reduced or altered function [1], and complete
loss of function (0). Anatomical diagnosis is used to distin-
guish between supraconal, conal, and cauda equina lesions.
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Table 1 Specific somatic reflexes related to sexual function

Reflexes Spinal Stimulation Action
segment

Anal wink S2-S3-S4  Noxious or tactile stimulation of the perineal skin Contraction of external anal
sphincter

Bulbocavernosus S2-83-S4  Squeeze the glans penis or clitoris Contraction of bulbocavernosus
muscle

Adductor L1-L2-L3  Strike the adductor tendon (rubber hammer) Contraction of adductor muscle

Cremaster T12-L1-L2 Strike the medial aspect of the proximal thigh Brisk elevation of ipsilateral testicle

Abdominal above umbilicus T6-T10 Gentle stroke of the skin, or direct stroke on abdominal  Contractions of corresponding

below umbilicus T10-T12 muscle (rubber hammer) abdominal muscle(s)

Bold: the most implicated spinal segment

The ISAFSCI are designed to facilitate communication
amongst clinicians and researchers by providing a simple
way to describe the impact of injury on sexual responses.
Through performance of a comprehensive physical exam-
ination including the ISNCSCI in conjunction with the
sexual function component of the ISAFSCI and determi-
nation of specific reflexes as detailed in Table 1, the prob-
able and/or likely impact of injury on sexual responses can
be determined. Specific autonomic reflexes related to sexual
function are outlined in Table 2. The goal of this paper is to
present a series of clinical cases describing the impact of
injury on sexual responses through utilization of the
ISAFSCI and to describe a situation where the person’s
actual status differed from the expectations based upon the
ISAFSCI and to describe a pathway for treatment.

Methods

The ISAFSCI was applied during the regular patients’
treatment as part of the clinical routine. A combination of
actual and educational case reports were proposed by author
and coauthors, out of which the 4 most representative cases
were selected. All patients gave their informed consent.

Case presentation
Case report 1

JR is a 24-year-old gentleman, who sustained a traumatic
SCI 1 year ago. He was independent in a manual wheel-
chair, played tennis, and had a girlfriend. He had no sexual
problems prior to injury and was previously healthy. He
complained of poor satisfaction with his sexual life. He
reported his libido was normal, and reflex erections were of
good quality but did not last long enough to allow pene-
tration. He did not have psychogenic erection, ejaculation,
or orgasm.
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With re gards to bladder function, he was on intermittent
catheterization 5 times daily. He had previously been
diagnosed with detrusor hyperactivity with sphincter dys-
synergia. This was ineffectively controlled by antic-
holinergics, and a botulinum toxin injection 2 months prior
resolved this issue. His bowel routine consisted of alternate
day bowel program using a suppository. Medications
included baclofen 20 mg tid and pregabalin 75 mg bid.

Physical examination revealed TS5 AIS A paraplegia with
a complete absence of sensation to pinprick and light touch
below the level of injury, and moderate spasticity in the legs
with spasms of the abdominal muscles. Sacral reflexes
(bulbocavernosus and anal wink) and thoracolumbar T11-
L2 reflexes (dartos, cremaster) were present. Vasomotor
reflexes on the thorax showed a T7 autonomic level of
lesion and pilomotor and sudomotor reflexes were found on
both legs. The initial ISAFSCI classification was supraco-
nal, psychogenic erection 0, reflex erection 1, ejaculation O,
and orgasm O.

For erectile dysfunction, JR was managed with oral sil-
denafil 50 mg 1-2 h prior to sexual activity. This was very
effective, allowing sexual intercourse with penetration and
greater satisfaction in sexual life, but he still reported no
ejaculation or orgasmic sensation.

With regards to ejaculatory dysfunction, in the clinic
setting JR did not respond to penile vibratory stimulation
(PVS) alone, but had success with the combination of the
sympathomimetic midodrine 15mg 1h prior to the PVS.
This resulted in strong autonomic signs, with dartos con-
traction and pilomotor reflexes on both legs. His systolic
blood pressure did increase to 170 mm Hg with the com-
bination of midodrine plus PVS but resolved spontaneously
after ejaculation. He also reported mild orgasmic sensations
and inhibition of spasticity for about 1 h afterwards.

Despite the positive responses in the clinic, JR was fru-
strated at home because ejaculation and orgasm were not
present during his sexual activities. This was resolved by
adding vibratory stimulation at home at the end of sexual
intercourse which resulted in a more satisfactory sexual life.
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Table 2 Specific autonomic reflexes related to sexual function

Reflexes Spinal Stimulation Action
segment
Dartos T10-L2 Local cold Ipsilateral wrinkling of the scrotum and elevation of

Sudomotor & pilomotor T10-L2
PVS..)

Vasomotor (skin axon- T3-T12

reflex)

Mechanical stimulation of the skin

the testis

Pressor stimuli below the lesion (bladder filling, Sweating & goose bumps on legs

Flush above the lesion, vasoconstriction at and below
the lesion

PVS penile vibratory stimulation

The ISAFSCI sexual function classification after ther-
apeutic intervention would be supraconal, psychogenic
erection 0, reflex erection 1, ejaculation 1, and orgasm 1.

Case report 2

BD is a 28-year-old gentleman who sustained a traumatic
SCI 1 year ago. BD was independent in his wheelchair and
had been married for 2 years. He had no sexual problems
prior to injury and was otherwise healthy.

He reported strong libido. He had reflex erections but
they did not last long enough to allow for sexual inter-
course. He reported absence of psychogenic erection, eja-
culation, or orgasmic sensation.

His bladder was managed with intermittent catheteriza-
tion 5 times a day. He used anticholinergics to prevent
leakage, but leakage occurred during transfers, and retro-
grade cystography showed an open bladder neck. His bowel
program consisted of digital removal of feces every other
day. Medications included oxybutynin chloride 5 mg tid
and oral psyllium 2.6 g bid.

Physical examination revealed T10 AIS A paraplegia
with no sensation below the level of injury and moderate
spasticity in the legs. Sacral reflexes (bulbocavernosus and
anal wink) were present. Thoracolumbar reflexes (dartos,
cremaster) were absent. Vasomotor reflexes on the thorax
showed a T7 autonomic level of lesion. Pilomotor and
sudomotor reflexes were absent in the legs. Initial ISAFSCI
was supraconal, psychogenic erection 0, reflex erection 1,
ejaculation 0, orgasm 0.

The patient was treated with oral tadalafil 20 mg for his
erectile dysfunction. He was unable to achieve ejaculation
or genital orgasm in laboratory setting despite use of PVS
with midodrine up to 30 mg. His autonomic classification
after therapeutic intervention was unchanged.

Case report 3
FC is a 22-year-old gentleman, who sustained a traumatic

SCI secondary to L1 vertebral fracture 22 months pre-
viously. He was homosexual and single and fully

independent in a manual wheelchair. He had no sexual
problems prior to injury and was otherwise healthy. He was
not on any medications. The patient was very unhappy with
his sex life and complained of inability to have erections
adequate for penetration, ejaculation, or orgasm. He also
reported emission of semen during non-sexual activities.

With regards to other sacral function, he had been on
intermittent catheterization 5 times a day without any
leakage. Urodynamics showed detrusor hypoactivity. He
complained of severe constipation with difficulty with stool
extraction. After failure of other modalities, transanal irri-
gation was started with good results.

Physical examination revealed L4 AIS A flaccid para-
plegia. Sacral reflexes were absent and thoracolumbar
reflexes were present. There was sensation at the testis and
epididymis and pilomotor and sudomotor reflexes were
absent. ISAFSCI classification was infraconal, psychogenic
erection 1, reflex erection 0, ejaculation 0, orgasm 0.

FC had psychogenic erections but they did not allow
penetration. Phosphodiesterase inhibitors were ineffective.
Intracavernous injections of prostaglandin E1 were effective
at a dose of 30 ug but duration of erection was limited to 10
min. The patient was also noted to have absence of ejacu-
lation during masturbation and he failed to ejaculate with
PVS alone or in conjunction with midodrine up to 30 mg.
The patient was unable to achieve orgasm. ISAFSCI clas-
sification  after therapeutic  intervention remained
unchanged.

Case report 4

AE is a 43-year-old female who sustained a T7 AIS B SCI
in a skiing accident 9 years earlier. She was married and had
2 children prior to her injury. Prior to her injury, she had no
sexual concerns. She was regularly sexually active with her
husband and routinely had orgasms. She presented to clinic
complaining of decreased sexual function for the past year.
While she had initially achieved orgasm post injury and had
adequate lubrication, over the past year she noted an
inability to achieve orgasm, despite attempting vibratory
stimulation in conjunction with her usual pattern of sex with
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her husband. She had tried masturbating and at present did
not think she had psychogenic or reflex lubrication. She
complained of anxiety and inability to relax during sexual
activity due to these issues. She was continent with inter-
mittent catheterization 5 times daily and was on a daily
morning bowel program.

Functionally, she was independent in activities of daily
living and wheelchair mobility.

Past medical history was remarkable for a long-standing
history of depression with chronic use of duloxetine. Two
years ago, she was started on propranolol for hypertension
and a year prior she was switched to fluoxetine from
duloxetine. Over the past few months her periods have
started to become irregular.

Medications included baclofen 20 mg qid, Prozac 20 mg
daily, Colace 100 mg bid, senekot 2 tabs po at bedtime, and
propranolol 20 mg po tid.

Physical examination revealed blood pressure 88/58, HR
57, resp 20.

Neurologic examination revealed sensation intact to T7
bilaterally to pin and light touch, grade 2 light touch was
present to T12 bilaterally and grade 1 light touch was pre-
sent below this level through S5 bilaterally. Pinprick sen-
sation was grade 2 to T7 bilaterally, grade 1 to pinprick to
T12 bilaterally and absent below. Anal exam revealed no
voluntary contraction, intact sensation at the anal sphincter,
and positive bulbocavernosus reflex.

Clinical course: Upon review of the AE’s physical
examination it was determined that solely based upon her
SCI she would likely be able to have psychogenic arousal
due to the significant retention of sensation in the T11-L2
dermatomes and reflex arousal due to the presence of the
bulbocavernosus reflex. Additionally, it was determined that
she should have neurologic potential for orgasm. Her ori-
ginal situation would be reported via ISAFSCI as psycho-
genic arousal 1, reflex arousal 2, orgasm 2, and menses 2.
However, based upon her recent changes in function, using
the ISAFSCI AE would be described as psychogenic
arousal 0, reflex arousal 0, orgasm 0, and menses 1.

It was determined the medications AE was taking likely
contributed to her sexual dysfunction. Therefore, she was
weaned down on the fluoxetine to 10 mg daily for 4 weeks
and then it was discontinued. She was also decreased on the
propanolol to 20 mg bid and her baclofen was decreased to
20 mg tid. She was provided supportive counseling and
masturbation was recommended with a goal to resuming a
mindful approach to sexuality.

AE returned for a follow-up 6 weeks later. She reported
she had masturbated weekly during the past month and that
she had started using lubricant and noticed an increase in
arousal. At this point her HR was 72 and her BP was 96/64.
She felt a bit irritable but thought it was tolerable and did
not want to resume taking an antidepressant. AE had not
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noted any spasms, and her blood pressure readings were
reasonable. She was switched to baclofen 10 mg three times
daily and her propanolol was decreased to 20 mg by mouth
at bedtime for two weeks and then discontinued. She was
told that her sexual function would continue to improve and
to return in 6 weeks.

Upon return to clinic, she reported that she had regained
the capacity for orgasm. Her spasms were a bit stronger but
tolerant and she remained independent in activities of daily
living. Her periods remained irregular. Blood pressure was
105/70 and HR was 74. Ashworth scale was unchanged. At
this point it was suggested that she could consider further
decrease in the baclofen dose, and she opted for a decrease
in the dose to 10 bid and the option to take an additional 10
mg as needed.

Six months later she was doing well. Her periods had
stopped and she had occasional hot flashes but these were
tolerable. Her sexual life was satisfactory and she regularly
used lubrication. She was taking her baclofen at a dose of
10mg bid and increasing as needed to 30mg daily.
ISAFSCI classification after therapeutic intervention was
psychogenic 1, reflex 2, orgasm 2, menses 0.

Summary of cases

These cases illustrate several points regarding SCI and
sexual concerns. In persons with SCI it is useful to sup-
plement the examination with thoracolumbar reflex testing
which may also provide information about ejaculation in
males. These reflexes are described in Tables 1 and 2.

Table 3 summarizes the findings in all four cases. Cases
1 and 2 are representative of men with a supraconal lesion
above T10, and UMN syndrome. In these situations, based
solely upon the injury, reflex sexual arousal (erection) will
occur, projectile ejaculation, and orgasm are possible. The
presence of psychogenic sexual arousal has been linked to
retention of preservation of T11-L2 sensation. Orgasmic
function has been shown to occur in complete patients with
preservation of an active BC reflex or in incomplete injury
patients with preservation of motor and/or sensory function
in the S3-5 segments. Therapeutic interventions allowed
improvement of sexual life in case 1, but not in case 2.

In case of infraconal (cauda equina) lesion with LMN
syndrome, psychogenic sexual arousal is possible, reflex
arousal is not. In men, this often results in erection of poor
quality with only dribbling emission. With complete LMN
lesion to the sacral segments genital orgasm is usually not
present in either men or women. Therapeutic interventions
are usually less effective in situations like these, and failed
to help this man.

Case 4 is representative of women with supraconal lesion
above T10, and UMN syndrome, and partial sensation in
T11-L2 dermatomes. In this situation, reflex arousal will
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Table 3 Summary of the case reports

Gender NLI Type TI11- ISAFSCI before interventions

ISAFSCI after interventions

L2
Psychogenic ~ Reflex Ejaculation Orgasm Menses Psychogenic  Reflex Ejaculation Orgasm Menses
arousal arousal arousal arousal
Case 1 Male T6 AIS UMN absent 0 1 0 0 - 0 1 1 1 -
A
Case 2 Male TI0 UMN absent 0 1 0 0 - 0 1 0 0 -
AIS A
Case 3 Male L4 AIS LMN Present 1 0 0 0 - 1 0 0 0 -
A
Case 4 Female T7 AIS UMN Present 0 0 - 0 0 1 2 - 2 1
B

ISAFSCI International Standards for the Assessment of Autonomic Function after SCI, UMN upper motor neuron, LMN lower motor neuron, PVS

penile vibratory stimulation

occur, psychogenic arousal (lubrication) will be related to
the degree of sensory preservation in the T11-L2 derma-
tomes and orgasm is possible. Therapeutic interventions are
possible, and considerably helped in this case. Case 4 also
documents change in sexual function due to aging and
medications. The woman’s perimenopausal status caused
irregularities in her periods and likely alterations in lubri-
cation. Baclofen, propanolol, and fluoxetine may cause
sexual dysfunction, and negatively impact sexual responses.
This dysfunction compounded her stress during sexual
activity and the inability to focus on pleasurable sensations.
Remaining neurologic function in the T11-L2 area is indi-
cative of positive potential for psychogenic arousal, but can
also negatively impact on sexual response if a person is
thinking about other things during sexual activity.

Discussion

As described above, the prediction of sexual function fol-
lowing SCI requires a comprehensive neurological clinical
examination, including assessment of both somatic and
autonomic function of the segments concerned.

The integrity or reflex function of two spinal segments is
essential for sexual function [1-3, 11]. The T11-L2 sym-
pathetic center is the lowest part of the sympathetic spinal
center. Here the cell bodies that are responsible for psy-
chogenic sexual arousal (psychogenic erection in men, and
genital vasocongestion in women) and emission of semen in
men lie in the intermediolateral cell columns with impulses
to the end organs traveling through fibers of the hypogastric
nerves. The S2—-S4 parasympathetic center mediates reflex
sexual arousal through fibers of the pelvic nerve and the
S2-S4 somatic center and along with fibers of the pudendal
nerve supplies the striated muscles of the pelvic floor. It is
responsible for involuntary rhythmic contractions during
orgasm and projectile ejaculation in men.

Assessment of autonomic function is often daunting for
clinicians. Batteries of tests have been described to help

assess different components of each system. However, these
tests are often unavailable in the clinical setting and many
are time consuming [12, 13]. The tests listed in Table 2 can
easily be performed at the patient’s bedside. Particularly,
evaluation of the dartos reflex provides an indication of the
function of the T11-L2 segment that is key for psychogenic
arousal and ejaculation [14]. Post SCI, the degree of the
ability to perceive pinprick and light touch sensation in
T11-L2 is associated with the degree of retention of psy-
chogenic arousal in males and females [4-6, 15]. It is
important that this sensation is tested during the neurologic
examination and when present to encourage their partici-
pation in psychogenic genital arousal. Moreover, in this
situation it is important that the patient not work against
their sexual responses by ruminating about other concerns
as this could cause a negative effect on sexual responses. In
order to prevent this, it may be beneficial to encourage
mindfulness about sexual responses with SCI patients
similar to a program for women with reproductive malig-
nancies [16].

It is also essential to distinguish between UMN and
LMN syndromes in the sacral spinal cord as the effect on
sexual function differs, thus treatment must be adapted
accordingly. Both men and women with UMN lesions
affecting the sacral spinal segments have reflex genital
arousal. Men with SCI and UMN syndrome are more likely
to have reflex erections with projectile ejaculation [2,17-
19]. They will be more responsive to phosphodiesterase
inhibitors for reliable erections [20, 21], and to PVS for
ejaculation [2, 22, 23] than men with LMN syndromes.
Orgasm is also more likely to occur and is usually, but not
always, associated with ejaculation [7, 24]. By contrast,
men with SCI and a LMN syndrome may only have psy-
chogenic erection [2, 17, 18], erectile dysfunction is more
difficult to treat [21], and ejaculation is more difficult to
trigger with PVS. Orgasm is unlikely in both sexes when
there is a complete lesion and no sacral reflexes [5, 7].
Moreover, the fertility potential is reduced compared with
other SCI conditions [25].
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The ISAFSCI provides a mechanism to describe the
impact of SCI on sexual responses [8, 10]. In males, the
clinician is directed to comment on whether psychogenic or
reflex erection remain, and whether ejaculation and orgasm
are possible. In females the clinician must comment on
psychogenic and reflex lubrication, orgasm potential and the
menses. Scores of intact, diminished and absent are used,
similar to the ISNCSCI. The use of the ISAFSCI is bene-
ficial because the importance of sexuality can often be
diminished when considering other clinical concerns.

An issue with regards to the ISAFSCI comes up when
considering these cases. It is clear from these cases that the
current version of the ISAFSCI can change based upon
other concerns aside from SCI. Therefore, in order to
improve the utility of the ISAFSCI standards we recom-
mend that the standards are clarified and should only be
used to document the impact of SCI on sexual responses. If
the ISAFSCI is used solely to document the potential
impact of a person’s SCI on sexual responses—as opposed
to the current recommendation to use patient self-report -
the clinician can see if there is a difference between
anticipated and perceived report sexual function. Then, if
there is a difference, the clinician would realize the need to
search for and remediate other potential sources of sexual
dysfunction unrelated to the SCI (i.e., medications or peri-
menopausal changes) as well as other organic problems.
These dynamic changes are most appropriately addressed in
the Basic Male and Female Sexual Function Data Sets [26]
which are designed for active recording of changes in
patients ongoing clinical status.

Limitations

This paper aims to specifically describe the impact of SCI
on sexual function through the use of ISAFSCI. While
sensation of menses is a component of the ISAFSCI, we did
not address this particular issue in these cases. Further
information regarding the menses will be available in an
upcoming female reproductive data set. Additionally, other
papers in Spinal Cord Series and Cases’ online collection
will present other aspects of the ISAFSCI, hence, we did not
detail or use the complete ISAFSCI.
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