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Study Design: Narrative review with a case illustration.

Purpose: The purpose of this study was to evaluate the pathogenesis and outcome of therapy for walking-evoked erection in patients
with lumbar degenerative diseases.

Overview of Literature: Cauda equina compression due to lumbar degenerative diseases rarely cause a walking-evoked erection;
however, no review has been undertaken of walking-evoked erection in patients with lumbar degenerative diseases.

Methods: A total of 1,570 male patients with lumbar degenerative diseases, who underwent surgery between April 2003 and June
2017, were evaluated; from these patients, participants with walking-evoked erection were selected. Preoperative clinical data of
walking-evoked erection, paresthesia, and bladder and bowel function were assessed. In our study, the neurological status and the
erectile function of each participant were retrospectively evaluated before and after surgery using the Japanese Orthopedic Associa-
tion score and the Overactive Bladder Symptom Score.

Results: Among the 1,570 male patients screened in our department, eight patients (0.51%, 8/1,570) presented with walking-evoked
erection accompanied by cauda equina symptoms. In six of the patients, the erectile symptoms were associated with paresthesia in
the genitalia or perianal region. Of the six patients evaluated for bladder dysfunction, all were diagnosed with prostatic hyperplasia,
while four were diagnosed with an overactive bladder. In all patients, walking-evoked erection disappeared entirely after surgery.
Conclusions: This study comprises the first review of walking-evoked erection in patients with lumbar degenerative diseases. \We
speculate that sensory input, such as paresthesia in the genitalia or perianal region stimulates the pelvic or perineal nerves through
the pudendal nerve and induces reflexogenic erections.
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Introduction diseases include intermittent claudication, low back pain,
and leg pain. The condition is often exacerbated on stand-
Characteristic clinical symptoms of lumbar degenerative ing, walking, or lumbar extension and can be relieved by
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forwards-flexion or by sitting [1-3]. Lumbar degenerative
diseases also cause bowel, bladder, and erectile dysfunc-
tion [4]. Walking and flexion of the lumbar spine, such
as sitting forwards, can aggravate walking-evoked erec-
tion, and symptoms can be relieved by resting for several
minutes. The pathogenesis of walking-evoked erection
is unclear; consequently, it is rarely noticed. It has been
reported that urge incontinence due to an overactive blad-
der may be stimulated during walking; this mechanism is
similar to the mechanism of development of a walking-
evoked erection [5]. In this study, we examined patients
with lumbar degenerative diseases and evaluated the
pathogenesis and the treatment outcomes of walking-
evoked erection and bladder dysfunction.

Materials and Methods

A total of 1,570 male patients from our department with
lumbar degenerative diseases including lumbar spinal
stenosis, lumbar disk herniation, and spondylolisthesis
underwent surgery between April 2003 and June 2017, of
these, eight patients presented with walking-evoked erec-
tion. The Ethical Committee of Fujieda Heisei Memorial
Hospital approved the study protocols (reference no., FHR
28-6). We examined the clinical data of walking-evoked
erection, paresthesia, motor dysfunction, bladder, and
bowel dysfunction. The neurological status of each par-
ticipant, before and after surgery, was assessed using the
Japanese Orthopedic Association (JOA) score. A urologist
examined six patients for evaluation for prostatic hyper-

Table 1. Clinical features of our cases

Duration from Intermittent

plasia and overactive bladder. Patients with a score >5 on
the Overactive Bladder Symptom Score (OABSS) were
classified as having an overactive bladder [6]. Prostatic
hyperplasia was diagnosed using prostatic echo. Lumbar
magnetic resonance imaging (MRI) was used for the di-
agnosis of lumbar degenerative diseases. With regards to
surgical treatment, a discectomy was completed for disk
herniation, and one- or two-level partial laminectomy was
performed in patients with lumbar spinal stenosis. Pa-
tients with lumbar disk herniation and spondylolisthesis
accompanied by segmental instability underwent poste-
rior lumbar interbody fusion (PLIF) and transformational
lumbar interbody fusion (TLIF). Follow-up of all patients
lasted for at least 6 months after surgery.

Subsequently, a PubMed search was conducted in May
2019 to identify all studies on walking-evoked erection
in English with no publishing year restriction. Clinical
articles and case reports were searched, and the reference
lists were screened for additional relevant articles. Search
terms used were: “lumbar spinal stenosis,” “erection,” and
“intermittent priapism.” These terms were combined using
the algorithmic terms “AND” to retrieve relevant study
titles of reports and abstracts. Additionally, reference lists
of the selected articles were further screened to highlight
other referenced studies not identified in the original
search. Inclusion criteria were: English language studies,
case reports, and reviews, including detailed clinical data
of the patient, imaging data, and outcome after surgery;
abstract; and full-text availability. We selected only surgi-
cal cases with walking-evoked erection accompanied by

Paresthesia

symptoms to claudication S Numbnessinlegs ingenitaliaor PTR ATR . 0ABSS O0AB
surgery (mo) (m) BN perianal SEOIE

1 57 120 50 Bilateral S1 areas + +/+ -/- 15 0

2 59 40 100 - Left S1 area + ++ -/ 17 6 +

3 66 29 100 Bilateral S1 areas + /4 H/+ 4 12 +

4 62 24 50 - Bilateral S1 areas + ++ 1/ 7 5 +

5 77 7 100 Bilateral S1 areas - ++ -/- 13 8 +

6 81 360 30 - Bilateral L5 and S1 areas + ++ t/+ 16 4 -

7 69 12 100 Bilateral L5 and S1 areas + 1/ 1/ 14 NA NA

8 61 72 50 - Bilateral L5 and S1 areas + ++ -/- 20 NA NA

PTR, patellar reflex; ATR, achilles reflex; JOA, Japanese Orthopedic Association; OABSS, Overactive Bladder Symptom Score; OAB, overactive bladder; NA, not avail-

able.
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A total of three patients underwent lumbar decompres- = 2 B 3
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4. Postoperative course

The median follow-up time after surgery was 23 months
(range, 0-48 months). After surgery, all patients expe-
rienced a complete disappearance of walking-evoked
erection. Paresthesias in the genitalia or perianal region
disappeared in seven patients. JOA scores improved in six
patients; however, two patients did not experience an im-
proved score. OABSS improved in four patients.

5. Literature search

The initial PubMed search yielded 22 reports; six addi-
tional studies were identified from reference lists of the se-
lected articles. Duplicates were checked and discarded. As
a result, 23 patients, including 13 reports, were included
in our study (Table 3) [7-19]. A total of 31 patients, in-
cluding the eight participants in our study, were included,
the average age being 62.1 years (range, 34-81 years). The
median duration from any initial cauda equina symptoms
to admission for surgery was 55.4 months (range, 3-360
months). Intermittent claudication was caused by walking
approximately 121 m (range, 10-350 m). Nineteen pa-
tients (61.3%) had paresthesia in the genitalia or perianal
region. Bladder dysfunction was demonstrated in nine of
the patients (29%), seven of which had urinary inconti-
nence. In total, 26 patients underwent lumbar decompres-
sion surgery, and five patients underwent fusion surgery
(PLIF or TLIF). The median follow-up after surgery was
22.1 months (range, 0-76.8 months) in all 31 patients.
Walking-evoked erection disappeared completely after
surgery in all patients.

Discussion

This study comprises the first review of walking-evoked
erection in patients with lumbar degenerative diseases.
It was first described in 1964 by Brish et al. [9]; followed
by several other authors [7-19]. The central finding of the
study shows that in patients with lumbar degenerative dis-
eases, the incidence of walking-evoked erection was 0.51%
(8/1,570). Furthermore, surgical intervention proved suc-
cessful in the study participants, as walking-evoked erec-
tion disappeared after treatment.

1. Epidemiology and clinical futures

Baba et al. [7] reported that the incidence of walking-
evoked erection in patients with lumbar degenerative
diseases was 1.8% (9/ 487), in our study, the incidence
were lower at 0.51% (8/1,570). Intermittent claudication
is the most specific symptom of central lumbar canal ste-
nosis; intermittent claudication consists of the progressive
onset of pain, numbness, weakness, and tingling in the
low back, buttocks, and legs, which can be initiated by
standing, walking, or lumbar extension [20]. Intermittent
claudication in this study was caused by walking a median
of 121 m, thus indicating severe grade lumbar canal ste-
nosis. Additionally, paresthesia in the genital and perianal
region as an accompanying symptom was confirmed to be
highly prevalent in patients with walking-evoked erection;
the frequency was 87.5% in our participants. An erection
accompanied by paresthesia in the genital and perianal
region is a characteristic symptom.

2. Pathogenesis

Penile erection is the result of a complex interaction of
psychological, neural, vascular, and endocrine factors.
Stimulation for erection can be classified as psychogenic
(visual, olfactory, gustatory, etc.) and reflexogenic (stimu-
lation of the glans penis) [21]. Reflexogenic erection is
triggered by direct physical stimulation of the genital
organs and involves two reflex loops. (1) The pudenda-
cavernosal reflex loop initiates reflexogenic erection: the
dorsal nerve of the penis sends afferent sensory informa-
tion to the sacral erection center S2-4, and the efferent
cavernous nerves, through the pelvic nerve, initiate arte-
rial vasodilatation in the erectile tissues of the penis lead-
ing to tumescence. (2) In the bulbocavernosus reflex loop,
the dorsal nerve of the penis sends afferent sensory infor-
mation from the penis to the sacral erection center S2-4,
while efferent motor neurons travel via the pudendal
nerve to the bulbocavernosus muscles [22]. The stimulus
for reflexogenic erection comes from external sources
such as rubbing paresthesia in the genitalia or perianal
region. The functional neuroanatomy of penile erection is
shown in Fig. 1.

Walking-evoked erection is involved in reflexogenic
erection, the pathogenesis of which is unclear. Previ-
ous reports have suggested two hypotheses for walking-
evoked erection; one report suggested that compression
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Sexual trigger

= Psychogenic erection
= = =Reflexogenic erection

T11-L1 Thoracolumbar( ), Hypogastric nerves
erection centre

S2-S4 Sacral
erection centre

S~

e ——
’

\,
Pudendal nerve’,
N

Dorsal nerve of penis

Fig. 1. Functional neuroanatomy of penile erection. Direct stimulation of the
penis delivers sensory messages to the spinal cord via S2—S4, and then signals
traveling from the spinal cord to the penis cause reflexogenic erection. Psycho-
genic erection is regulated by a centrally connected thoracolumbar (T11-L1)
and sacral (S2—4) erection center.

of the cauda equina with the S2-54 roots in lumbar canal
stenosis directly stimulates the pelvic nerve, resulting in
the erection. Shintani et al. [23] speculated that walking-
evoked erection is caused by intermittent mechanical
compression of the cauda equina, which includes the
efferent fibers of S2-S4 parasympathetic outflows; they
describe posture induced ischemia and compression neu-
ropathy of S2-S4 parasympathetic efferent fibers, causing
the symptom of walking-evoked erection. Baba et al. [7]
suggested that walking-evoked erection could disturb
the circulation within the cauda equina due to increased
cerebrospinal fluid pressure in the subarachnoid cavity.
However, if mechanical compression of the cauda equina
induces walking-evoked erection, its occurrence would be
more frequent. However, as this study explains, the erec-
tion phenomenon is very rarely noticed. The hypothesis
that that induction of erection has some inducing factors
other than mechanical compression of the cauda equina
is therefore supported. In our study, walking-evoked erec-
tion was observed to be accompanied by sensory mani-
festations such as paresthesia in the genitalia or perianal
region; the paresthesia was observed in 61% (19 of 31) of
patients.

Additionally, an overactive bladder has often been diag-
nosed in patients with lumbar degenerative diseases, the

Asian Spine ] 2021;15(2):172-179

frequency of which is 21%-44%, as per previous reports
[5,24]. It is reported that walking may induce urge incon-
tinence due to overactive bladder and often occurs after
paresthesias in the genitalia or perianal region, the mech-
anism of which is similar to the development of walking-
evoked erection. Interestingly, it has been reported that
patients with lumbar canal stenosis had both erection
and urge incontinence due to overactive bladder on walk-
ing [5]. A urologist evaluated the study participants for
bladder function; four out of six patients had both urge
incontinence due to overactive bladder, as well as erection
on walking, three of which also had paresthesia on walk-
ing. The neural pathways of both urination and erection
are similar, consisting of the pudendal nerve for genital or
perianal sensory input. We speculate that sensory input,
such as paresthesias in the genitalia or perianal region,
stimulates the pelvic, or perineal nerves through the pu-
dendal nerve and induces reflexogenic erections.

3. Outcome

Patients experienced no further occurrences of walking-
evoked erection after surgery. Walking-evoked erection,
as well as paresthesias in the genital or perianal region on
walking, was eliminated in our patients. Our study fol-
lowed eight patients, four of which showed an improved
OABSS score. Patients with a poor outcome with regards
to an overactive bladder in comparison with the outcome
of walking-evoked erection were in part due to their hav-
ing co-existent prostatic hyperplasia. In summary, lumbar
decompression surgery plays a vital role in the treatment
of walking-evoked erection

Conclusions

The prevalence of lumbar degenerative diseases is ex-
pected to increase with the prolonging of the human life
span. Symptoms such as intermittent claudication and
urogenital symptoms such as incontinence, impotence,
and walking-evoked erection should be meticulously ex-
amined and treated in patients who present with lumbar
degenerative disorders.
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