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Short report

Erections on walking as a symptom of spinal canal
stenosis
ANTHONY HOPKINS,* CHARLES CLARKE,* GILES BRINDLEYt
From the Department ofNeurological Sciences St Bartholomew's Hospital,* and the Institute ofPsychiatryt
The Maudsley Hospital, London, UK

SUMMARY Two patients reported that on walking they developed tingling and weakness of the legs
and penile erections. The symptoms proved to be due to stenosis of the lumbar canal, and were
relieved by operative decompression.

Since the description by Verbiest in 1954 of spinal
canal stenosis,' 2 and the recognition of reversible
neurological deficits in the lower limbs on walking,3
the syndrome of "claudication of the cauda equina"
has been increasingly recognised.4 We have encoun-
tered two patients with undoubted canal stenosis
whose principal symptoms were unwanted erections
on walking. Neurologists are more used to hearing of
loss of erectile potency as a manifestation of intra-
medullary or extramedullary disease. We record these
cases in the expectation that there may be other
patients with an identical though unrecognised
problem.

Case reports

Case l-H
This married white security manager was seen at another
hospital when aged 57 years. He was then complaining of
pain in his left hip on walking, radiating to the left thigh and
leg. He said that the legs tingled and became numb on walk-
ing, and that, if he continued, his testicles were similarly
affected. A diagnosis of ischaemia of the cauda equina was
suggested by the doctor whom he then saw. Plain films of the
lumbar spine showed "degenerative changes". A spinal
support was supplied, which gave him some relief, but no
further action was undertaken. Over the next 2 years, the
distance that he could walk without discomfort declined to
about 50 metres. Five years after the onset of symptoms, at
the age of 62, he noted that after walking about 50 metres,
his penis became erect. The patient was adamant that the
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erection was unwanted, and unaccompanied by any libidi-
nous thoughts. If he sat down the leg pains were relieved,
and the erection subsided over a few minutes. He had had no
difficulties with sexual intercourse, and no urinary symp-
toms. He smoked 40 cigarettes a day.

Examination showed a generally fit man. All peripheral
pulses were palpable, the pulse was regular, and the blood
pressure 160/90mmHg. There were no arterial bruits. At
rest there were no neurological signs but, after walking
about 50 metres, Mr H developed an erection and, when
examined immediately afterwards, there was weakness of the
extensors of both feet, and impairment of joint position
sense at the left hallux. These signs persisted for only about
20 seconds after becoming supine, but were reproducible.
The only other sign was a lumbar hernia, which was the
reason for his inpatient admission prior to neurological
consultation.

Radiculography showed a tight stenosis of the lumbar
canal, with a moderate constriction at L2/3, severe con-
striction at L3/4, and a total block at L4/5 (fig 1). A dilated
vein was seen within the cauda equina above the con-
striction. There was no significant change following exercise,
but by then most of the contrast had disappeared.

Neurosurgical decompression of the lumbar spine was
undertaken by Mr PJ Ward. The laminae of L3 and L4 were
seen to be thickened, and the texture of the bone was hard.
Much of these laminae was removed. The ligamentum
flavum was prominent. The spinal canal had a trefoil shape.
There was no significant protrusion of intervertebral discs.
He was reviewed approximately 3 months later. He said

that the result of the operation had been "fantastic". He
could walk two or three miles without pain in the legs, and
without any erection. Erections and intercourse continued
normally. He had occasional low back pain, but no other
symptoms. Eight months after operation the patient noted
some tingling in the fingertips of the left hand. Electro-
diagnostic studies showed absent sensory action potentials
derived from both median and ulnar nerves in both upper
limbs, with normal motor conduction, though a slightly pro-
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both legs on walking home from work. On each of many
occasions over one year his legs felt heavy, numb and tin-
gled, so that he was unable to control them. Numbness and
tingling on exercise extended into his buttocks and genitalia.
He developed an erection at the same time. Erections also
developed when he had been kneeling at his work for half an
hour or more. The erection, and the symptoms in the legs,
subsided over 5 to 10 minutes as he rested.

There were no abnormal neurological signs on
examination. Lumbar myelography was carried out with
difficulty. The column of contrast was narrowed and com-
pressed, with a particularly prominent anterior impression
at the L4/5 level. There were prominent vessels above the
compression.

Professor Valentine Logue undertook a laminectomy of
L3-4-5. The L5 lamina was extremely thick, flattening and
compressing the theca. There was similar but less prominent
compression at L4. The canal was conspicuously narrow.
In addition, a large soft bulging disc at L4/5 contributed
substantially to the narrowing of the canal. A large amount
of soft degenerate disc material was removed. Following
operation all symptoms resolved. Erections and intercourse
continued normally.

Discussion

Fig 1 Preoperative radiculogram of Case 1. Note the
"waisting" of the column of contrast.

longed distal latency in each median nerve (5 6 and 5-7 ms).
A normal blood sugar, serum B 12, serum electrophoresis,
thyroid function screen and a negative VDRL were the only
investigations undertaken and, when seen 3 months later the
symptoms were settling. It was presumed that he had had a
mild peripheral neuropathy during this time.

Case 2-W
This 34 year old black carpenter noted cramp-like feelings in

Reversible neurological symptoms in the lower limbs
on exercise have been known for many years. In 1911
Dejerines coined the term "claudication intermittente
de la moelle epiniere", a term taken up in the English
language literature by Bergmark as "intermittent
spinous claudication".6 These patients developed
upper motor neuron signs in the legs on exertion. At
least some of the cases had a syphilitic spinal arteritis.
In 1954 and 1955 Verbiest1 2 described a number of
patients who had radicular symptoms on exercise. He
recognised that these were due to developmental
"narrowness" of the lumbar vertebral canal. Blau and
Logue3 subsequently called the syndrome "intermit-
tent claudication of the cauda equina". Other names
include "neurogenic"7 8 or "neurospinous"4 claudi-
cation. The canal may be narrow by virtue of a con-
genitally small anterior-posterior diameter, or the
particular placement and angle of the lateral
masses, 2 9or by posterior protrusion of an inter-
vertebral disc.3 The condition is more common in
males, and in black people than white. Symptoms
very often arise when a disc protrudes into a con-
genitally narrow canal, as in our Case 2. Occasionally,
the canal is compromised by hypertrophy of bone
posteriorly. 10

Significant canal stenosis can sometimes be
detected by plain radiological examination,8 but
significant anterior-posterior stenosis can be over-
looked. The inter-pedicular distance is usually nor-
mal, though at the lower part of the normal range.
Radiculography, as in our cases, offers clear visual-
isation of the abnormality, but we have seen cases in
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Erections on walking as a symptom of spinal canal stenosis

Fig 2 Top: On the left is emphasised the relationship
between two adjacent vertebrae. The maximal stenosis is
usually at the level indicated by the dotted line. On the right
is seen a CT image corresponding to this level. The dotted
areas represent the soft tissues, the disc, and the ligamentum
flavum. The black area is dural sac, and the white area

dorsal to the sac is fat. Bottom: Tracings ofa CT scan from
the L3-L4 level of a 69 year old man, showing the
discrepancy between the size of the dural sac and the size of
the bony canal. Reproduced by kind permission ofDM
Spengler, and the publishers of "Spine". 12

which lumbar radiculography has failed, presumably
because the roots of the cauda equina are so tightly
packed that no spinal fluid returns through the
needle, and the operator does not proceed to inject
contrast.
Computed tomographic analysis of the mor-

phology of the lumbar spinal canal has been under-
taken by Lancourt and colleagues, " and by Schon-
strom and colleagues.'2 In fig 2, reproduced from the
paper by Schonstrom and colleagues, dotted areas
represent soft tissues, the disc and ligamentum
flavum, and the white area fat. Using measurements
derived from such CT slices, Schonstrom and col-
leagues found that there was no correlation between
the anterior-posterior diameter or cross-sectional
area of the bony canal and the cross-sectional area of
the dural sac. There was, however, good correlation
between the anterior-posterior diameter of the dural
sac and its cross-sectional area. In more than 80% of
patients the maximal stenosis was at the level of the

facetal joints (fig 2), but hypertrophic and degener-
ative changes in these joints are by no means the most
frequent cause of canal stenosis, thickening of the lig-
amentum flavum and prolapsed intervertebral discs
being more common in this series.12
The usual symptoms of neurospinous claudication

are pain and tingling paraesthesiae in the distribution
of the lower lumbar and sacral dermatomes on walk-
ing, relieved by rest. Weakness of muscles leading to
foot-drop or a waddling gait3 may occur if the subject
persists in walking after the onset of symptoms. The
lower limb reflexes may be preserved, and may be lost
on exercise. In some subjects pain may be such a pre-
dominant feature that there may be confusion with
true arterial claudication. Clinical differences between
vascular and neurospinous claudication were sum-
marised by Hawkes and Roberts.8 Many patients
with neurospinous claudication have a long history of
back pain,4 and may be so used to it that it does not
figure prominently in the more recent history on
presentation to a neurologist.
The two patients here reported are unusual in

developing erections on walking as a symptom of
lumbar canal stenosis, and these unwanted erections
were relieved by decompression. In neurological prac-
tice, most compressive lesions cause conduction block
resulting in "negative" symptoms of weakness,
impairment of sensation or loss of tendon reflexes.
Such phenomena are common in claudication of the
cauda equina.8 A further "negative" symptom (faecal
incontinence"3) of spinal stenosis has recently been
described.

It is possible to explain theoretically involuntary
erection on the basis of failure of conduction in nerve
roots. There is an anti-erectile sympathetic pathway.
Blockade of this by alpha adrenoreceptor blocking
drugs, such as phenoxybenzamine, injected into the
corpora cavernosa, causes erection.14 However, this
pathway leaves the spinal cord at Ti1-12; in our
patients there was no evidence of significant com-
pression as high as this. Tingling (a "positive" symp-
tom) depends upon the generation of nerve impulses
in sensory fibres'5 and not upon blockade. If impulses
can be generated by compression of sensory fibres,
presumably they can also in reflex-afferent and auto-
nomic efferent fibres. It is therefore possible that, in
our patients, impulses were generated in parasym-
pathetic erectile fibres lying in the S2 and S3 roots,
stimulation of which causes erections in man. 6 Alter-
natively, impulses may have been generated in
reflex-afferent fibres in S2-3 roots. Mechanical stimu-
lation of the penis causes erections in some men in the
complete absence of sexual thoughts, as, for example,
being fully occupied in solving a mathematical prob-
lem.'7 Reflex erections also occur readily in spinal
men, as long as the conus medullaris is spared. Both
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patients experienced tingling in sacral dermatomes on
walking, including the genitalia. This suggests that
generation of impulses in somatosensory afferent and
erectile reflex afferent fibres is the most likely expla-
nation in these patients for erections on walking in
stenosis of the lumbar canal.

We thank Dr P Gautier-Smith for permission to pub-
lish details of Case 2, a patient who was under his
care, and Professor Dan M Spengler for permission to
reproduce fig 2. The friends of Michael Wheeler pro-
vided some support in the preparation of this manu-
script.
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