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With 

This report investigates the use of intravesical oxybutynin in spinal injury patients. who 
have had dorsal rhizotornies to abolish reflex detrusor activity and void with S2, S 3 .  and 
S4 stimulation. done with the Brindley anterior root stimulator. 

Six male patients (age range 27 to 56. mean 36 years) who have had Brindley anterior 
root stimulators implanted were included in this study. Video urtxlynamic assessment was 
done and 10 mg o f  oxybutynin hydrochloride was instilled through the urethral catheter. 
This was left in the bladder for 60 minutes and video urodynamics were repeated. Voiding. 
both pre and post oxybutynin, was achieved with sacral root stimulation. 

Peak detrusor pressure (Pves) during voiding in the 6 patients before oxybutynin 
instillation was 89. 154. 90. 60. 56. and 80 (mean 88.2) cm of  water. Post oxybutynin the 
pressures were 8 3 .  163. 05, 40, 30. and 68 (mean 79.8) cm of water. The peak flow rate 
(Qmax) pre oxybutynin was 32. 24. 20. 20. 12. and 28 (mean 22.7)  ml per second and this 
changed to 28, 3 I ,  18. 24, 10. and 32 (mean 23.8) rnl per second. This shows no difference 
in the detrusor pressure ( P  = 0 . 2 )  and flow rate ( P  = 0.54) pre and post oxybutynin 
instillation into the bladder. 

Effectiveness o f  oxybutynin is attributed to a combination o f  M 3  receptor antagonism 
in the smooth muscle and direct spasmolytic. I ~ a l  anaesthetic and calcium channel block- 
ing action. Its therapeutic benefit is limited by the anti cholinergic side effects (40-80%) 
and recent studies have shown the intravesical route to be effective and better tolerated. 
However in this study it has been ineffective in abolishing any detrusor contractions gen- 
erated by S 2 ,  S3. and S4 stimulation. '1') 1w5 W I I U Y ~ L I \ \ .  inc 
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INTRODUCTION 

The management of patients with neurogenic bladder dysfunction has improved 
in the last two decades with the proper application of intermittent catheterisation and 
pharmacotherapy . Drugs available for the treatment of the overactive detrusor have 
been recently reviewed /Anderson, 1988; Andersson and Mattiasson, 19881. These 
include anticholinergics (propantheline). calcium channel blocking drugs, and those 
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with a mixed action (oxybutynin). Drugs acting o n  alpha and beta adenoceptors 
(phenoxybenzamine, terbutaline), prostaglandin synthetase inhibitors (indornetha- 
cin), and bromocriptine and baclofen have also been used for detrusor overactivity . 

Oxybutynin is a tertiary amine [Majewski et al., 19651 and its effectiveness is 
attributed to a combination of M3 selective receptor subtype antagonism [ Noronha- 
Blob and Kachur, 1991; Nilvebrant and Sparf, 19863 and antispasmodic [Anderson 
and Fredericks, 1977; Fredcricks et al., 19771, local anaesthetic and calcium channel 
blocking action [Tonini et al., 1987; Lish et al., 19651. Oral oxybutynin has a 
well-documented therapeutic effect in bladder hyperreflexia. Subjective responses o f  
60 to 75% and objective improvement in 39 to 76% have been reported [Thuroff et 
al., 1991; Moisey et al.. 1980; Diokno and Lapides, 1972; Brooks and Braf, 19801. 
The high incidence of anticholinergic side effects (40-80%) often results in dose 
reduction or discontinuation [Moisey et al., 1980; Cardozo et al., 19873. Recent 
studies have shown the intravesical route to be effective and better tolerated [ Brendler 
et al.. 1989; Greenfield and Fera, 1991; Massad et al., 19921. 

This study was undertaken to assess the efficacy of intravesical oxybutynin 
when given in spinal injury patients. These patients have had dorsal rhizotomies to 
abolish reflex detrusor activity and void with stimulation of the anterior roots of S2. 
S3, and S4 using the Brindley sacral root stimulator. Voiding in these patients is 
controlled and the parameters for electrical stimulation are adjusted to give optimal 
detrusor contraction and near complete emptying. 

PATIENTS AND METHODS 

Six adult male patients, age ranging from 27 to 56 (mean 36) years, with 
traumatic spinal cord transection in whom sensory deafferentation had been done by 
dividing the dorsal roots and who had the Brindley sacral root stimulator implanted. 
formed the study group. None of these patients had any reflex detrusor activity and 
they all voided by electrical stimulation of one o r  more of the anterior roots of S2, S3, 
and S4. 

All patients had attended for routine video urodynamic testing of their sacral 
stimulator and only those patients who had good subjective and objective response o n  
stimulation with adequate detrusor pressure rise and complete emptying with good 
flow rate were included in the study. Residual urinary volume in all patients was less 
than SO rnl. Initial video urodynamic were done. This involved bladder emptying with 
a bilurnen catheter, filling the bladder with dilute Urografin (Sp. gravity 1,009 & / I )  to 
a volume of 250 ml. There was n o  detrusor pressure change on filling and after the 
bladder had been filled, the patients were asked to void using their stimulators. 
Detrusor pressure rise after stirnulation and the flow rate and residue were assessed. 
Through the urethral catheter (left in place) was instilled 10 mg of oxybutynin chlo- 
ride (provided in a pre-prepared solution of 30 rnl on a named patient basis for the 
purpose of this study). This was left in the bladder for 60 minutes and video urody- 
namics were repeated using the same parameters. The bladder was not emptied prior 
to post oxybutynin testing, 200 rnl of contrast being filled over the residue. 

RESULTS 

Video urodynarnics done on each patient before oxybutynin instillation show 
stimulated niaximum detrusor pressure as 56, 60, 80, 89, 90, and 154 cm of water, 
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respectively. After oxybutynin had been allowed to stay in the bladder for 60 minutes, 
the maximum detrusor pressure on electrical stimulation was 30, 40, 68. 83, 9s. and 
163 cm o f  water in the 6 patients. This shows there has been no difference in the peak 
detrusor pressure after oxybutynin instillation. The mean pressure pre oxybutynin was 
88.2 and post oxybutynin was 79.8 cm of water ( P  = 0.2)  (Fig. I ) .  In the 6 patients 
the peak flow rate (Qmax) o n  detrusor stimulation was 12, 20, 20, 24, 28, and 32 nil 
per second (mean 22.7 ml/sec) and this changed after the oxybutynin had been 
instilled and remained in the bladder for 1 hour to 10 ,18, 24. 28, 31, and 32 ml per 
second (mean 23.8 ml/sec), respectively. Statistical testing o n  twin t-test did not show 
this difference as significant ( P  = 0.54) (Fig. 2). The residual volume was assessed 
subjectively on the X-ray screen and in no patient was it greater than SO ml, both 
before and after oxybutynin instillation. None of the patients showed any increase in 
the urinary residue after oxybutynin. 

DISCUSSION 

Studies showing the effectiveness of intravesical instillation for suppressing 
bladder contractility are limited. The agents used include emeporium bromide (80% 
efficacy) [Obrink and Bunne, 19781, lignocaine (95% increase in capacity, 8 0 8  
cystometrographic improvement) [ Higson et al., 19791, and oxybutynin (subjective 
improvement 1008, objective improvement 9 I %I [ Brendler et al., 19891; 80 and 90% 
improvement in patients with neurogenic bladder dysfunction and hyperreflexia 
[Greenfield and Fera, 1991; Madersbacher and Jilg, 19911). In all these series the 
absence of systemic side effects would suggest that the efficacy of intravesical oxy- 
butynin is due to a profound local effect and systemic absorption is minimal if any. 
However, recent work by Massad et al. [ 19921 where plasma concentration of oxy- 
butynin was measured with oral and intravesical administration, showed a much 
higher plasma concentration after intravesical instillation. Plasma concentration 
peaked after 1 hour (mean after oral administration was 4.46 ng/ml and after intra- 
vesical administration was 18.5 ng/ml) and then dropped rapidly both after oral and 
intravesical administration. Douchamps and colleagues [ 19881 in a similar study of 
the pharmokinetics of oral oxybutynin in adult volunteers showed peak concentrations 
at about 1 hour with subsequent rapid decline. In our study oxybutynin was allowed 
to remain in the bladder for 1 hour to allow it to have maximal effect. 

Patients with sacral root stimulators are an ideal group to study the effect of 
drugs in reducing bladder contractability. All the patients in our study group have had 
the posterior roots of S2, S3, and S4 divided and this sensory deafferentation abol- 
ishes any reflex detrusor activity. Voiding in these patients is electrically controlled 
by stimulation of the motor roots of one o r  more of S2, S3, and S4. The parameters 
of stimulation have been adjusted to allow adequate detrusor contraction and to 
facilitate bladder emptying. In none of our 6 patients did intravesical oxybutynin 
produce any effect by reducing artificially produced detrusor contraction or any 
reduction in the peak flow rate or any increase in the residual volume. 

The mechanism of action of oxybutynin is not completely clear and a combi- 
nation of muscarinic antagonism, antispasmodic, local anaesthetic, and calcium chan- 
nel blocking action is suggested. As after oral administration the amount secreted in 
the urine is negligible, Doucharnps et al. [ 19SS] postulate that a predominant local 
effect is unlikely. I t  has, however. been suggested that the local detrusor action after 
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Fig. I .  Detrusor pressure. Maxinium detrusor pressure on electrtcal slimulatton I s  shown !or each of the 
6 patients by the numbers at the top o f  each bar. post  o x y .  (righthand bars). after oxybutynin instillation; 
pre oxy. (lefthand bars). before oxybutynin instillation. 
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intravesical administration is significant, as in an "in vitro" rabbit bladder study, 
oxybutynin suppressed pressure generated responses to bethanechol and electrical 
field stimulation [Kato et al., 19891. The lack of side effects with bladder instillation 
despite high plasma concentrations would suggest a metabolite, after oral adminis- 
tration is responsible for the side effects. Perhaps this is also responsible in part for 
the efficacy of oxybutynin. 

The patients in this study group, in an attempt to abolish hyperreflexic detrusor 
contractions, had their dorsal (sensory) roots divided; this was the one difference 
between them and patients in series where intravesical oxybutynin has been effective. 
Also in other series where topically instilled oxybutynin has been effective, the 
detrusor contractions have been both spontaneous and undesirable, unlike in patients 
in the present series when the detrusor contracrions have been electrically induced to 
facilitate bladder emptying. Does oxybutynin in part act through a pathway requiring 
an intact sacral arc'? 
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