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Abstract

Objectives: We investigated the possible use of acupunc-
ture for the treatment of urinary incontinence caused by
detrusor hyperreflexia in patients with chronic spinal
cord injuries. Methods: A total of 13 patients (11 males, 2
females) suffering from urinary incontinence due to spi-
nal cord injuries were treated by acupuncture, which was
carried out with disposable stainless steel needles in-
serted into the bilateral BL-33 (Zhongliao) points on the
skin of the third posterior sacral foramina. Urodynamic
studies were also performed before acupuncture, imme-
diately after the 1st acupuncture and 1 week after the 4th
acupuncture. In 6 patients, these urodynamic studies
were performed again 1 month after the 4th acupunc-
ture. Results: No side effects were recognized through-
out the treatment period. Of the 13 patients, incontinence
disappeared in 2 (15%) and decreased to 50% or less
compared to baseline in a further 6 (46%). Maximum cys-
tometric bladder capacity increased significantly from
76.2 = 62.3 to 148.1 = 81.5 ml 1 week after the 4th acu-

puncture (p<0.01). In the 6 patients in whom cystometry
was repeated 1 month after the 4th acupuncture, bladder
capacity decreased from 187.5 = 90.4 ml 1 week after the
4th acupuncture to 128.3 = 93.4 ml. Conclusion:In spinal
cord injury patients acupuncture could represent anoth-
er valuable therapeutic alternative to the treatment of

urinary incontinence caused by detrusor hyperreflexia.
Copyright © 2000 S. Karger AG, Basel

Introduction

Acupuncture is a traditional Chinese medicine and has
been used widely for the treatment of urinary distur-
bances. Clinical data are, however, limited as to their val-
idity in treating neurogenic bladder dysfunctions in rela-
tionship to urodynamics and symptoms. In our previous
study, acupuncture has been shown to relieve urinary
incontinence and urgency caused by overactive or unstd-
ble bladder along with improvement in urodynamic mea-
surements such as bladder capacity [1] These promising
results have prompted us to apply acupuncture to the
treatment of urinary incontinence in 51;1inal-cor01-injurcd
patients with detrusor hyperreflexia.
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Table 1. Patients profiles and clinical

response Case Age Sex Level Lesion Oral oxvbutinin -~ Response in
No. years meg/day incontinence’. %
1 40 M C4 complete - 14
2 61 M c4 complete - 82
3 64 M Cs complete ~ 128
4 20 M Co complete 12 18
5 21 M Cé complete - 0
6 30 M Co6 incomplete 2 Il
7 31 M Cé complete 6 0
8 28 M Th2 complete - 109
9 20 M Th5 complete 8 20
10 31 M Thll complete - 75
11 33 M Thil complete - 35
12 27 F Thi2 complete - 78
13 49 F Thi2 incomplete - 20

I Average volume of incontinence after treatment/average volume of incontinence before

treatment x 100.

Materials and Methods

Acupuncture was performed on a total of 13 patients (11 males, 2
females) suffering from urinary incontinence due to spinal cord inju-
ries. Patients’ characteristics including age and spinal cord levels of
lesion are detailed in table 1. The time interval between the onset of

| spinal cord injury and the treatment by acupuncture ranged from 4 to
206 months (58.7 £ 70.9 months). Before treatment by acupuncture

‘all patients had been managed with clean intermittent catheteriza-
tion, Bladder diary, including voiding volume, voiding hour and pad
weight, was recorded in all patients.

Acupuncture was performed as the first-line treatment for incon-
tinence in 4 cases. The remaining 9 cases had been treated with phar-
macotherapy, though control of incontinence had proved unsatisfac-
tory, Of these patients 5 stopped medication for incontinence before
acupuncture and 4 patients continued oral oxybutinin chloride (2—-
12 mg) with no change in dose during the acupuncture treatment.
Autonomic hyperreflexia was present in 4 patients. In all patients,
informed consent was obtained in written form following an explana-

{tion not only of treatment effects but also side effects possibly accom-
Panying acupuncture,

Acupunctinre

Acupuncture was performed using a disposable stainless steel
ineedle (0.3 mm in diameter, 60 mm in length, SEIRIN Kasei, Shimi-
|Zu, Japan) with the patient in the prone position, Acupuncture nee-
{dles were inserted into the bilateral BL-33 (Zhongliao) points (fig. 1).
‘asstandardized by the World Health Organization. on the skin of the
{third posterior sacral foramina toward the cranial direction. The nee-
f-file was inserted into each side of the foramina sufficiently deeply for
{ltstip to be placed close to the sacral periosteum (50-60 mm) (fig. 2),
{and then the bilateral needles were rotated reciprocally with manual
ithange of rotary directions for 10 min. The treatment was repeated
Once a week for 4 weeks.

Acupuncture in Spinal-Cord-Injured
{Patients with Detrusor Hyperreflexia

Urodynamic Studies

Cystometry and simultaneous monitoring by external urethral
sphincter electromyography were performed with the patient in the
supine position before treatment, immediately after the 1st acupunc-
ture, and one week after the 4th acupuncture, respectively, Cystome-
try was performed with a catheter (14F) inserted through the urethra,
using CO; gas at a filling rate of 50 ml/min (OM-3MAX, Medical
Engineering Corporation, Racine, Wisc., USA). Bladder capacity was
defined as the infused CO, gas volume until uninhibited contraction
(15 cm H»O or more in intravesical pressure) was recognized. Elec-
tromyography was recorded with a bipolar needle electrode (MEM-
4104, Nihon Koden, Tokyo, Japan) inserted into the external ure-
thral sphincter [2]. In 6 patients, these urodynamic studies were per-
formed again | month after the 4th acupuncture.

Urinary Symptoms

All patients recorded a bladder diary for 1 week before treatment
as a baseline, and again after the 4th acupuncture. The therapeutic
effect of the acupuncture was evaluated based on changes in volume
of urinary incontinence recorded in the bladder diary. Urodynamic
parameters as well as urinary symptoms were compared before and
after treatment.

Statistical Anafvsis

Values were expressed as the mean plus or minus standard devia-
tion. A Wilcoxon signed rank test was used for statistical analvses.
p < 0.05 was defined as statistically significant.
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Fig. 1. Schematic diagram showing acupuncture points of BL-33

(Zhongliao).
Fig. 2. Helical CT reveals acupuncture needles are inserted into bi-

lateral BL-33 points.
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Fig. 3. Cystometrograms of case 7. a Be- '

fore treatment. Autonomic hyperreflexia 50
occurred when the bladder was filled with c ) - -

50 100 150 200 (ml)

90 ml of CO, gas. b Immediately after the

Ist acupuncture, Autonomic hyperreflexia (cmH20)

occurred when the bladder was filled with

190 ml of CO- gas. ¢ One week after the 4th 100

treatment. The patient had a bladder-filling 50

sensation without autonomic hyperreflexia d o L i -

when the bladder was filled with 240 ml of 50 100 (ml)

CO- gas. d One month after the 4th treat-
ment. Bladder capacity was 110 ml without
autonomic hyperreflexia.
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{Fig. 4. Changes in maximum cystometric bladder capacity.

Results

Patients were all confirmed urodynamically to have
detrusor hyperreflexia with uninhibited contraction. Of
{13 patients, 10 (77%) displayed detrusor external urethral
sphincter dyssynergia (DSD).

There were no side effects accompanying the acupunc-
ture and all patients completed the protocol. Response in
volume of urine incontinence i each patient is shown in
‘table 1. With acupuncture treatment, incontinence disap-
{peared in 2 (15%) patients and decreased to 50% or less in
volume as compared to the baseline in a further 6 (46%),
iresulting in satisfactory results obtained in 62% (8/13) of
ithe patients. In the remaining 5 patients (38%), however,
E:.incontinence did not decrease to 50% or less in volume as
‘tompared to the baseline. Of 4 patients suffering from
lautonomic hyperreflexia. symptoms disappeared in 3 al-
imost completely after acupuncture (fig. 3).
| Favorable responses to acupuncture were also recog-
Mized in urodynamic measurements, in particular in blad-

{Acupuncture in Spinal-Cord-Injured

{Fatients with Detrusor Hyperreflexia
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Fig. 5. Changes in maximum cystometric bladder capacity up to |
month after the 4th acupuncture in 6 patients.

der capacity changes. Bladder capacity increased signifi-
cantly from 76.2 £ 62.3to 107.3 = 73.2 ml immediately
after the st acupuncture (p < 0.01) and up to 148.1 +
81.5 ml 1 week after the 4th acupuncture (p<0.01: fig. 4).
In the 6 patients in whom cystometry was repeated 1
month after the 4th acupuncture, bladder capacity de-
creased from 187.5 = 90.4 ml 1 week after the 4th acu-
puncture to 128.3 = 93.4 ml (fig. 5), which was still high-
er than before treatment (p < 0.05). In contrast. there was
little change noted in maximum intravesical pressure.
being47.4 = 27.4,55.2 + 28.8 and 52.2 = 28.8§ cm H-O
before treatment, immediately after the Ist acupuncture
and | week after the 4th acupuncture, respectively (fig. 6).
In 5 of the 10 patients with DSD. dyssynergia was
improved.

Interestingly, there was a significant relationship be-
tween changes in bladder capacity and the therapeutic
effects of acupuncture. In all 3 patients in whom bladder
capacity increased by more than 50 ml immediately after
the 1st acupuncture, incontinence disappeared (cases 3. 7)

Urol Int 200065:190-195 193
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Fig. 6. Changes in maximum intravesical pressure.

or decreased to 11% of baseline (case 6). In contrast,
incontinence decreased to 50% or less of baseline in only 4
of 10 patients in whom the change in bladder capacity at
the 1st acupuncture was less than 50 ml.

Discussion

Still today, pharmacotherapy plays an important role
in the treatment of urinary incontinence caused by detru-
sor hyperreflexia in spinal-cord-injured patients [3]. Po-
tent anticholinergic agents such as oxybutinin have been
reportedly of clinical use for the treatment of urgent
incontinence in patients with neurogenic bladder dys-
function. However, side effects often limited its validity.
Electrostimulation therapy has also been applied to con-
trol detrusor hyperreflexia through the suppression of
micturition contraction and the increase of pelvic floor
muscle tonus [4-6]. A recently developed electrode buried
in the skin was reported to improve incontinence in spi-

194 Urol Int 200065:190-193

nal-cord-injured patients [6]. Its use is, however, also lim-
ited due to difficulties in the management of the electrode
and possible infection. A more effective treatment of
incontinence in spinal-cord-injured patients and one with
a few less side effects still remains to be developed.

Acupuncture is a traditional Chinese medicine, which
is characterized by having no or few side effects. Current-
ly, acupuncture is used worldwide for the treatment of
many kinds of disorder including urinary disturbances
[7-9]. Chang [7] applied acupuncture to women with uri-
nary frequency. urgency and dysuria, reporting a signifi-
cant increase in cystometric bladder capacity along with
the relief of these symptoms. Similar improvements were
also reported in patients with bladder instability or senso-
ry urgency [8]. In our previous study, acupuncture has
been shown to relieve urinary incontinence and urgency
caused by overactive or unstable bladder, along with
improvement in urodynamic measurements such as blad-
der capacity [1]. These studies have encouraged us to
apply acupuncture to the treatment of urinary distur-
bances caused by neurogenic bladder dysfunction.

This study is the first to report the results of acupunc-
ture in spinal cord injury patients with urinary inconti-
nence caused by detrusor hyperreflexia. In the majority of
patients acupuncture on the bilateral BL-33 points im-
proved symptoms and increased bladder capacity signifi-
cantly. Acupuncture was well tolerated throughout the
treatment. Although the long-term effects of acupuncture
remain to be assessed, it looks like a possible therapeutic
alternative in the treatment of incontinence in spinal-cord
injured-patients. In this study, when acupuncture was
performed every week for 4 weeks, bladder capacity
reversed to baseline level within 1 month after the end of
the treatment. It might be that acupuncture should be
repeated every 1-3 weeks in order to maintain its thera-
peutic effects.

It was of interest to observe that the changes in bladder
capacity correlated significantly with the therapeutic ef-
fects on incontinence. In the 3 cases in whom bladder
capacity increased by more than 50 ml immediately after
the st acupuncture, incontinence was well controlled. It
is suggested that cystometry immediately after the Ist
acupuncture could help predict the outcome of subse-
quent acupuncture.

The mechanism by which acupuncture inhibits detru-
sor hyperreflexia remains to be elucidated. In an experi-
mental study on anesthetized rats, Sato et al. [10] reported
that acupuncture-like stimulation of the perineal skin and
muscles inhibited bladder contraction. Since its inhibito-
ry effects were blocked by the severance of the perineal
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nerve and efferent branches of the pelvic nerve, the au-
thors suggested that acupuncture-like stimulation passed
centripetally into the spinal cord and inhibited pelvic
nerve activities. Kashiwagi et al. [11] also found acupunc-
ture on the rat perineum to prolong the latent time of mic-
turition contraction. These results suggest a mechanism of
spinal segmental inhibition through which bladder con-
traction is suppressed by acupuncture. Kuru [12] has
demonstrated nervous control of micturition reflex via
the pontine micturition center in an experimental study.
In addition, as proposed by Kitakoji et al. [13], there

- might be another inhibitory mechanism by acupuncture

via the pontine micturition center. As in the spinal-cord-
injured patients, the inhibitory mechanisms by acupunc-
ture might be different between patients with complete
and incomplete lesions. In this study, however, differ-
ences in response to acupuncture between patients with
complete and incomplete lesions were difficult to eluci-

- date due to the limited number of subjects. Further stud-
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able alternative in the treatment of urinary incontinence
caused by detrusor hyperreflexia in patients with spinal
cord injuries.

2

e

Kitakoji H, Terasaki T, Honjo H, Odahara Y,
Ukimura O, Kojima M, Watanabe H: Effect of
acupuncture on the overactive bladder. Jpn J
Urol 1995:86:1514-1519.

Stohrer M, Goepel M. Kondo K, Kramer G,
Madersbacher H, Millard R, Rossier A, Wyn-
daele JJ: The standardization of terminology in
neurogenic lower urinary tract dysfunction:
with suggestions for diagnostic procedures.
Neurourol Urodyn 1999;18:139-158.

Wein AJ: Neuromuscular dysfunction of the
lower urinary tract and its treatment; in Walsh
PC. Retic AB. Vaughan Jr, Wein AJ (eds):
Campbell's Urology. ed 7. Philadelphia, Saun-
ders, 1998, pp 953-1006.

Godec C. Cass AS: Electrical stimulation for
voiding dysfunction after spinal cord injury, J
Urol 1979:121:73-75.

ii:f\cupuncturc in Spinal-Cord-Injured
Patients with Detrusor Hyperreflexia

5

Creasey GH: Electrical stimulation of sacral
roots for micturition after spinal cord injury.
Urol Clin N Am 1993:20:505-513.

Ishigooka M, Hashimoto T, Sasagawa I, Na-
kada T, Handa Y: Electrical pelvic floor stimu-
lation by percutaneous implantable electrode.
BrJ Urol 1994:74:191-194.

Chang PL: Urodynamic studies in acupuncture
for women with frequency, urgency and dys-
uria. J Urol 1988:140:563-566.

Philp T, Shaw P, Worth P: Acupuncture in the
treatment of bladder instability. Br J Urol
1988:61:490-493.

Geirsson G. Want YH, Lindstrom S. Fall M:
Traditional acupuncture and electrical stimula-
tion of the posterior tibial nerve. Scand J Urol
Nephrol 1993:27:67-70.

10

Sato A, Sato Y. Suzuki A: Mecchanism of the
reflex inhibition of micturition contractions of
the urinary bladder elicited by acupuncture-
like stimulation in anesthetized rats. Neurosci
Res 1992:15:189-198.

Kashiwagi H, Akiba Y. Uchida S, Sato A:
Effects of acupuncture-like stimulation on
function of the urinary bladder in anesthetized
rats. Autonom Nerv Syst 1992:29:302_50§,
Kuru M: Nervous control of micturition. Phys-
iol Rev 1965:45:425-494,

Kitakoji H. Nabeta T. Kawakita K: Suppres-
sive effects of acupuncture and pinching on
micturition reflex activities in the rat proximal
urethra. Autonom Nerv Syst 1994:31:309-
315,

Ural Int 200065:190-195



