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Short report

The effect of spinal cord stimulation on idiopathic
detrusor instability and incontinence: a case report

DJ READ,* ED JAMES, C SHALDON

From the Royal Devon and Exeter Hospital, Exeter, UK

SUMMARY A patient with long-standing symptoms of detrusor instability has been treated by

electrical stimulation of the spinal cord. Stimulation abolished all symptoms and unequivocally
inhibited episodes of instability.

The effect of spinal cord stimulation in producing
symptomatic improvement in a wide range of
organic neurological diseases was first reported a

decade ago.' The considerable benefits claimed in
subsequent literature were almost entirely unsup-
ported by any factual evidence,23 and this suggested
a significant placebo element. Recent views4'5 of
adequately assessed trials of spinal cord stimulation,
largely in patients with multiple sclerosis, have
identified urinary bladder dysfunction as the main
beneficiary of such treatment, confirmed by the
latest report in this field.6

Although a number of aspects of measured blad-
der function have been shown to be altered with
spinal cord stimulation, as yet no directly stimulus-
associated effect which can be correlated with simul-
taneous symptomatic change has been reported. We
describe a patient with idiopathic bladder instability
of 15 years' standing, unresponsive to all phar-
macological, surgical and psychological therapeutic
manoeuvres, in whom such a correlation was

documented.

Case history

A 42-year-old female presented with a 15 year history of
incontinence unaltered by urethroplasty performed else-
where. At presentation, results of intravenous urography,
cystoscopy, urine culture and neurological examination
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were normal. Initial urodynamic studies showed that her
incontinence was due to detrusor instability. Subsequent
bladder training, anti-cholinergic drug therapy and Helm-
stein's distension failed to produce symptomatic improve-
ment or any changes in the urodynamic parameters when
assessed 5 months later.
By using air-filled balloon catheters,7 total bladder, rec-

tal and, by subtraction, detrusor pressures were measured
continuously, (1) as the bladder filled normally, and (2) by
rapid filling per urethram. Recordings were obtained with
the patient supine and ambulant. Urine losses were meas-
ured simultaneously using the electronic measuring
nappy,8 9 and flow rates recorded during micturition. Pre-
stimulation studies demonstrated detrusor spasms of, typi-
cally, 30 cm water lasting about 1 minute, producing symp-
toms of urgency and frank incontinence. No stress inconti-
nence was detectable, micturition producing peak flows of
10-20 ml s- ' with varying amounts of residual urine.
These findings were unaffected by the therapeutic man-
oeuvres mentioned.
Two platinum-tipped teflon-covered stainless steel elec-

trodes (Ceramic Substrates and Components, Farnham
Common, Buckinghamshire, UK) were inserted into the
epidural space using the technique described by Illis et al, "I

and the tips placed at vertebral levels D4 and D6. The
spinal cord was continuously stimulated at 50 Hz with 400
,us unipolar pulses at a voltage of 2-5-4 V by means of a RF
coupled stimulator (modified Exeter incontinence control
stimulator).' 12 With the stimulator switched ON no incon-
tinence or instability up to a bladder volume of around 700
ml was detected. In contrast, repeat studies on subsequent
days with the stimulator switched OFF showed instability
and incontinence at bladder volumes of less than 500 ml.
Two subsequent provocative studies were conducted

separated by approximately one week. On the first occa-
sion, with the patient supine and stimulation initially
switched OFF, the bladder was filled at 100 ml min-' to

approximately 350 ml, with no changes in the measured
parameters. With the patient erect, a detrusor spasm
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Fig With the stimulator switched ON, detrusc
inhibited completely (a) in the few seconds tak
the voltage to the appropriate level (pulse repei
frequency 50 Hz, pulse width 400 ps); and (b)
voltage setting but only when the frequency ini,
Hz is increased to at least 20 Hz.

occurred almost immediately, with approxim
of urine being leaked. At this point the sti
switched ON, inhibiting the spasm complete
few seconds taken to adjust the voltage to the
level. Switching OFF the stimulator was ass
the simultaneous reappearance of detrusor as
stimulation-related effects (fig a) were observ
ON-OFF procedure was repeated on 10 suc
sions within a one-hour period. In all insta
coincided with urgency and varying degree
nence. This sequence was repeated at an inl
week with identical results.
On a separate occasion the pulse repetition

the stimulator was reduced to 7 Hz. At th
quency, stimulation did not inhibit the detr
but, with the patient clearly demonstrating i
the frequency was rapidly increased, a well-c
cut-off of the observed stream and a correspc
tion of detrusor activity coinciding with a I
about 20 Hz (fig b).

Discussion

The undoubted effect on the urinary
probably the only feature which rescues
stimulation for chronic neurological di
categorisation as an expensive electroni
Measurements of the changes so far h
only effects which take hours or days
apparent'3 and may very well be indirec
though these effects have only been d
patients with bladder dysfunction due
sclerosis. Thomas et all4 have drawn atte

association of bladder instability with previously
unrecognised and often asymptomatic minimal
pyramidal dysfunction, suggesting a possible covert

w _ _ neurological cause for bladder instability in those
patients in whom evidence of neurological disease is

Stimulatin lacking. In addition, the idiopathic unstable bladder
behaves unrodynamically, at least in the filling
phase, in a similar fashion to that commonly found
in patients with multiple sclerosisl5 and for these
reasons, on a purely pragmatic basis, it was decided
to try cord stimulation in a patient with very long-

mins standing troublesome symptoms, persistent detrusor
instability documented urodynamically, in whom all
conventional treatments had failed and for whom
the choice lay between a permanent indwelling
catheter or urinary diversion.
Her improvement, both symptomatically and on

sr spasms are objective assessment, was impressive, providing an
'en to adjust opportunity to record what is believed to be the first
dition documentation of a measurable physiological
! at the same response, coupled with a symptomatic change,
daIly set to 7 simultaneously associated with cord stimulation.

The sequential simultaneous decreases in detrusor
contraction and abolition of the desire to void only
when the cord was stimulated and the reappearance

lately 100 ml of uninhibited spasms in the absence of stimulation
imulator was must be strong evidence in favour of the view that
ly within the spinal cord stimulation can produce direct, genuine
e appropnate and reproducible beneficial effects not due to a

soiity. Theth placebo response. Because of the invariable associa-
,ed when this tion of cord stimulation with lower limb sensory
cessive occa- phenomena, it is not possible to repeat the experi-
nces, spasms ment in "a blind fashion" without active stimula-
s of inconti- tion.5 Rapid conscious willed inhibition of previ-
terval of one ously intractable bladder detrusor spasms is not,

however, generally regarded as likely and further-
.frequency of more in this patient at least, such alterations appear
uslrwepasfre- to be reproducibly frequency dependent; a man-
incontinence, oeuvre not associated with detectable alteration in
lefined sharp accompanying lower limb sensation.
)nding aboli- The observations made are sufficienty encourag-
frequency of ing to justify a further investigation into the effects

of spinal cord stimulation on detrusor instability and
its associated symptoms, although we would stress
that at present, these effects have only been demon-
stated in our patient in the short term. Clinical ben-

bladder is efit was, however, maintained until subsequent elec-
spinal cord trode slippage (at seven months), following which
isease from no further attempt was made at replacement.
ic placebo.5 Clearly long term observations must be made before
iave shown any therapeutic benefit can be justifiably claimed.
to become
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