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Urinary retention due to an isolated sacral root injury caused by sacral
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Study design: A case report.
Setting: Urodynamic laboratory in a university hospital, Chiba, Japan.
Case report: A young woman who suffered from urinary retention following a skiing accident.
A sacral X-ray (lateral view) revealed an S2–3 sacral fracture. The patient gradually regained the
ability to urinate. At 3 months after the accident, she still suffered difficult urination, although
her neurological findings were normal. A urodynamic study showed an acontractile detrusor
and a neurogenic sphincter electromyogram (EMG), together indicative of isolated sacral nerve
injury.
Conclusions: It was postulated that the S2–3 sacral fracture had led to bilateral traction of the
S2–3 nerve roots, producing transient bladder paralysis (parasympathetic fibers) and incomplete
sphincter paresis (somatic fibers). Sacral fracture is also of high clinical suspicion for urinary
retention in frail elderly people, because it can result from simple falls.
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Introduction

The bladder and sphincter are innervated by the spinal
conus, which is located at the L1 vertebra. The sacral
and lumbar roots bundle together, forming the cauda
equina, and the S2–3 sacral roots then separate and run
through the sacral foramina. Isolated sacral root injury
is thought to be rare. It may occur in the vertebral canal
due to central lumbar disc prolapse1 and lumbar
spondylosis,2 or at the sacral foramina due to sacral
fracture.3,4 We recently examined a patient who suffered
from urinary retention due to isolated sacral root injury
after a skiing accident.

Case report

A healthy 29-year-old woman bumped another person,
fell and collided with a hedge while skiing. She
developed severe buttock pain and was admitted to a
local orthopedic surgery hospital where she was
diagnosed, based on X-ray examination, with an
isolated S2–3 sacral fracture (Figure 1). Closed reduc-
tion was performed and an indwelling urinary catheter
was inserted. The patient’s buttock pain ameliorated

gradually. However, on day 16, after the catheter was
removed, she was in a state of urinary retention; she also
reported numbness in the perineal area (sensation of
traction around the anus) and constipation. She was
taught to perform clean intermittent self-catheterization
(CISC) and was given 30mg/day of urapidil, an
a-adrenergic antagonist. The patient gradually regained
the ability to urinate, and on day 45, CISC was stopped.
On day 90, she was referred to our urodynamic
laboratory because she still suffered difficult urination
and slight urinary incontinence.
Upon referral, the patient had normal muscle power

and deep tendon reflexes in the lower extremities, as well
as normal perineal sensation. A pelvic autonomic
questionnaire5 showed high frequency in daytime
urination (9 times), urinary incontinence (unwittingly,
monthly), prolongation (weekly), intermittency (daily),
and straining (daily), as well as normal bowel frequency
(once a day, but laxatives always necessary), difficult
defecation (daily), fecal incontinence (monthly), and
decreased sexual intercourse (mildly) and decreased
orgasm (mildly), indicating neurogenic bladder, bowel,
and sexual dysfunction. A urodynamic study6 (Urovi-
sion, Lifetec, Inc., Houston, TX, USA; Neuropack
Sigma, Nihon Kohden, Inc., Tokyo, Japan) was
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performed under urapidil administration to measure
post-void residual volume and medium-fill (50ml/min)
water cystometry. Simultaneously, sphincter electro-
myography (EMG) was carried out using a concentric
needle electrode in the external anal sphincter muscles.
The patient had a post-void residual volume of 70ml
(normal o30). Normal volumes were observed at the
first sensation of the bladder filling, that is, a volume of
256ml (100onormalo300), but the patient had an
increased bladder capacity of more than 600ml
(200onormalo600) during the storage phase. Water
infusion was stopped in order to avoid an overdistention
bladder injury. There was no evidence of low-compli-
ance detrusor. During the voiding phase, the patient
showed an acontractile detrusor without urinary flow,
whereas the sphincter EMG sound disappeared com-
pletely; this was followed by considerable straining
during the voiding phase. Analysis of motor unit
potentials (MUPs) in the sphincter muscles showed a
neurogenic change (normal mean duration, 9.34ms; but
50% of MUP with a duration of more than 10ms,
normal o20%).7 Two months after the urodynamic
assessment, although still under urapidil treatment, her
difficult urination continued to ameliorate gradually.

Discussion

Neurological deficits associated with sacral fractures are
a rare but well-documented condition.4,8–11 Sacral
fractures typically present with cauda equina syndrome,
for example, numbness and loss of pain sensation in the
saddle region, decreased Achilles tendon reflexes,

together with pelvic autonomic dysfunction such as
bladder, bowel, and sexual dysfunction. Bladder dys-
function presents with bladder paralysis.11 Our patient
suffered from urinary retention after a skiing accident.
Her neurological symptoms in the acute phase, plain
X-ray examination, a urodynamic study, and sphincter
EMG indicated an isolated sacral root injury due to an
S2–3 sacral fracture. After reduction of the fracture and
urapidil administration, the patient’s urinary retention
gradually ameliorated over a period of 3 months. This
condition is thought to be rare, because the estimated
incidence of isolated sacral fracture is 0.16–2%.12,13

However, the incidence can be higher in older people,
with most cases experiencing local pain alone.14,15 Even
if neurological manifestations are present, they may be
overlooked due to various degrees of pain.15

To the best of our knowledge, there have been few
previous reports on urodynamic studies in sacral frac-
ture.3,4 Fountain et al3 report six cases of sacral fracture; in
two of these, cystometry was performed, revealing
acontractile detrusor (details not known). Both patients
underwent sacral laminectomy, and urinary retention
ameliorated after 5 weeks in one case and after 5 months
in the other. Additionally, Reynier et al4 report two cases
of sacral fractures; however, one of these patients also had
a lumbar compression fracture at the L2 level and the
other had fractures of the ilium and ischiopubic rami.
Sphincter EMG showed neurogenic change in both
patients. Cystometry was performed on the former,
showing bladder sensation only at 800ml (details not
known). The patient underwent sacral laminectomy, and
urinary retention gradually ameliorated.
The results of the present study (acontractile detrusor

and neurogenic sphincter EMG) are consistent with
those in the previous reports.3,4 All of the present
findings can be regarded as the results of the patient’s
S2–3 sacral fracture, which is believed to have led to
bilateral traction of the S2–3 nerve roots, producing
transient bladder paralysis (parasympathetic fibers) and
incomplete sphincter paresis (somatic fibers). Sacral
fracture may also occur after simple falls.14,15 Therefore,
sacral fracture should be considered with high clinical
suspicion when we see frail elderly women with urinary
retention.16

Conclusions

We have reported the case of a young woman with
urinary retention due to an isolated sacral root injury
caused by an S2–3 sacral fracture. Sacral fracture is also
of high clinical suspicion for urinary retention in frail
elderly people, because it can result from simple falls.
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