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AbstrAct
Objective To preliminarily explore the effect of 
electroacupuncture (EA) on bladder and bowel 
dysfunction in patients with transverse myelitis.
Methods Sixteen participants were treated with EA at 
bilateral BL32, BL33, and BL35 once a day, five times 
a week for the first 4 weeks, and once every other day, 
three times a week for the following 4 weeks. Patients 
were then followed up for 6 months. Bladder and bowel 
function, and the safety of EA, were assessed.
Results After 8 weeks of treatment, five (5/16, 31%) 
patients resumed normal voiding, three (6/16, 38%) 
regained partially normal voiding, and five (5/16, 31%) 
had no change. After treatment, the residual urine 
volume decreased by 100 mL (IQR 53–393 mL; P<0.05) 
in nine patients with bladder voiding dysfunction; in 
11 patients with urinary incontinence, the number of 
weekly urinary incontinence episodes, 24-hour urinary 
episodes, and nocturia episodes per night diminished by 
14 (95% CI 5 to 22), 5 (95% CI 1 to 9), and 4 (95% CI 
0 to 7) episodes, respectively (all P<0.05). After 8 weeks 
of treatment in eight patients with faecal retention, four 
(4/8, 50%) resumed normal bowel movements, three 
(3/8, 38%) regained partially normal bowel movements, 
and one (1/8, 13%) had no change.
Conclusions EA might be a promising alternative for 
the management of bladder and bowel dysfunction in 
patients with transverse myelitis. Randomised controlled 
trials are needed to confirm the effectiveness and safety 
of EA for this condition.

IntroductIon
Transverse myelitis (TM) is an inflamma-
tory disorder of the spinal cord, which 
may be of acute or subacute onset.1 It 
is a rare condition with an incidence of 
around one to four new cases per million 
people per year.2 Patients with TM may 
experience symptoms including sensory 
alteration, weakness, paresis, temperature 
dysregulation and autonomic impairment 
including bowel and bladder dysfunction 

below the level of the lesion.3 As the 
disease progresses, nearly 50% of patients 
with TM are completely paraplegic, 
80–94% have numbness, paraesthesia or 
band-like dysaesthesia, and virtually all 
patients have some degree of bladder or 
bowel dysfunction.2 4 Bladder and bowel 
dysfunction have been defined as storage 
or evacuation disorders of urine and stool, 
respectively, and have variable autonomic 
manifestations such as urinary urgency, 
urinary or faecal incontinence, difficulty 
with voiding or inability to void, incom-
plete evacuation or complete constipa-
tion.5–7 Bladder and bowel dysfunction 
are common complaints among patients, 
and are considered an ongoing psychoso-
cial disability, which may have an influ-
ence on a patient’s ability to work and his 
or her quality of life.5 8 Suggested treat-
ments for bladder dysfunction involve 
pharmacotherapy, pelvic floor training 
and biofeedback, self-catheterisation and 
indwelling catheters, sacral neuromod-
ulation, and surgical procedures (such 
as bladder augmentation, urinary diver-
sion or bladder neck reconstruction).8–10 
Methods of management for bowel 
dysfunction include non-pharmacolog-
ical therapies (high-fibre diet, abdominal 
massage, rectal stimulation), pharmaco-
therapy (suppositories, enemas, laxatives) 
and surgical interventions (implantation 
of a sacral nerve stimulator).11 12 However, 
side effects associated with these thera-
pies, such as urological complications, 
additional pain from catheterisation, 
or gerontic cognitive disorder resulting 
from anticholinergics, cannot be disre-
garded.13 14 Therefore, an effective, safe 
and convenient intervention that is likely 
to be accepted by patients wanting a better 
quality of life is desirable.8 Systematic 
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reviews and clinical studies have indicated that elec-
troacupuncture (EA) may provide a promising treat-
ment for bladder and bowel dysfunction, with minimal 
side effects.15–22 After searching Pubmed and China 
National Knowledge Infrastructure (CNKI), we found 
that there were no published clinical studies focusing 
on acupuncture for bladder and bowel dysfunction 
caused by TM. Therefore, the aim of this preliminary 
study was to explore the effect of EA on bladder and 
bowel dysfunction in patients with TM.

Methods
study design
We conducted a prospective consecutive observational 
study at the Acupuncture Department of Guang’anmen 
Hospital affiliated to the China Academy of Chinese 
Medical Sciences. The project was retrospectively 
approved by the local ethics review committee on 31 
May 2017 (reference no. 2017–050-KY). The dura-
tion of the study comprised 8 weeks of treatment 
and 6 months of follow-up per participant. A senior 
acupuncturist with more than 20 years’ clinical expe-
rience in our department performed the acupuncture 
procedures. Participant screening was implemented 
by specialists in our department with a background in 
neurology. Therapeutic outcome assessment and statis-
tical analyses were conducted by a research assistant 
and statistician who were both blinded to the treat-
ment procedure.

Participants
In order to be included, participants had to fulfil all 
the following criteria: (1) have acute or subacute-onset 
complete or incomplete transverse spinal cord injury; 
(2) have simultaneous bladder and bowel dysfunction 
or isolated bladder dysfunction caused by TM that 
was in the stable stage—that is, after the non-specific 
inflammatory reaction and tissue oedema was effec-
tively controlled and no longer progressive; (3) have 
received at least two sessions of acupuncture treatment 
and had baseline data recorded; (4) have volunteered 
to participate and provided signed informed consent. 
Participants with any of the following were omitted: 
(1) spinal cord compression; (2) severe cardiovascular, 
hepatic or renal disease; (3) craniocerebral or periph-
eral nerve injury; (4) cognitive dysfunction, mental 
disorder or illness that would affect cooperation; (5) 
regular anticoagulant use or coagulation disorder 
(antiplatelet treatment using aspirin or clopidogrel was 
preclusive); or (6) cardiac pacemaker implantation. 
The study was performed according to the common 
guidelines for clinical trials in line with the Declara-
tion of Helsinki, and the study protocol was in accor-
dance with the ethical standards of our institution.

Acupuncture protocol
Acupuncture point selection and needle manipula-
tion was based on our prior clinical experience and 

anatomical relationships according to the pelvic inner-
vation. Bilateral BL32 (Ciliao), BL33 (Zhongliao) 
and BL35 (Huiyang) were localised according to the 
WHO’s standard definitions.23 Stainless steel needles 
(0.45 mm diameter × 100–125 mm length, Hwato, 
Suzhou Medical Appliance, Suzhou, Jiangsu, China) 
were inserted inwardly and downwardly at bilateral 
BL32 and BL33 (overlying the S2 and S3 foramina) 
at an angle of 45–60° to a depth of 70–90 mm, and 
shorter and finer needles of the same brand (0.30 mm 
diameter × 75 mm length, Hwato) were inserted at 
bilateral BL35 upwardly and laterally to a depth of 
50 mm. Paired alligator clips from a GB6805-2 EA 
apparatus (Medical Supply & Equipment Co, Ltd, 
Shanghai, China) were attached transversely to the 
needle holders at bilateral BL32, BL33 and BL35 and 
a continuous wave with 20 Hz frequency, pulse width 
0.5 ms and current intensity 3–10 mA (depending on 
the individual participant’s tolerance) was applied for 
30 min. All participants received EA treatment once a 
day, five times a week for the first 4 weeks, and once 
every other day, three times a week for the following 
4 weeks. Participants were then followed up for 6 
months.

outcome measurements
Evaluation of bladder function
Normal voiding is achieved by a voluntarily-initiated 
continuous detrusor contraction that leads to complete 
bladder emptying within a normal time span, and in the 
absence of obstruction.24 The proportion of patients 
with normal voiding, partially normal voiding (able 
to void without assisted measures, such as intermit-
tent catheterisation or pressing on the bladder, ≥50% 
of the time) and mostly abnormal voiding (requiring 
assisted measures >50% of the time) were assessed 
at baseline, after 8 weeks of treatment, and after a 
6-month follow-up period. Only those patients with 
partially normal voiding underwent voiding cystoure-
thrography to test if there was any reflux after 8 weeks 
of treatment. For patients with urinary incontinence, 
the number of weekly urinary incontinence episodes, 
24-hour urinary episodes and number of nocturia 
episodes per night were evaluated at baseline, after the 
8 weeks of treatment, and at the 6-month follow-up 
time point. For patients with voiding dysfunction, the 
mean post-void residual urine volume (RUV, measured 
by pelvic ultrasound) was appraised at the same time.

Evaluation of bowel function
The percentage of participants with normal bowel 
movements (spontaneous defecation without any help 
from supplementary methods), partially normal bowel 
movements (spontaneous bowel movements more than 
half of the time with only occasional use of methods of 
assistance to aid defecation during the past 48 hours), 
or complete constipation (requiring methods of assis-
tance for defecation >50% of the time) were assessed 
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at baseline, after the 8 weeks of treatment and after the 
6-month follow-up period.

Safety
Acupuncture-related adverse events were documented 
in detail during the whole study by the acupuncturists. 
Anticipated adverse events caused by EA were consid-
ered to include unbearable pain, haematoma around 
the site of needling, fainting, nausea or palpitations 
during the needle manipulation. The time of occur-
rence, duration, treatment measures required, and 
time until relief of any adverse events were recorded. 
Any severe adverse events were required to be reported 
to the principle investigator and the institutional ethics 
committee within 24 hours of their occurrence.

Statistical analysis
Normally distributed data were expressed as 
mean±SD, while skewed data were presented as 
median (IQR). To analyse the number of weekly 
urinary incontinence episodes, 24-hour urinary 
episodes and nocturia episodes, a mixed-effect model 
with repeated measures (MMRM) was used. The 
model included baseline, treatment and follow-up as 
response variables, with time as a fixed-effect factor. 
The model did not impute missing data points. An 
unstructured correlation matrix was used to model 
the within-patient errors. Parameters were esti-
mated using the maximum likelihood method with a 
Newton-Raphson algorithm. The data generated by 
the mixed model were presented as least square means 
with 95% CI. To assess the change from baseline in 
RUV after 8 weeks of treatment, the Wilcoxon signed 

rank test was used. We used two-sided tests with a 
significance level of P<0.05 for all analyses, which 
were performed using SAS version 9.4 software (SAS 
Institute, NC, USA).

results
From 1 August 2008 to 31 March 2015, 23 partic-
ipants were screened (figure 1). Five participants 
were excluded, leaving 18 participants. Two of these 
accepted only one session of EA treatment and dropped 
out; the remaining 16 successfully completed the EA 
treatment. These participants were 32.6±12.63 years 
of age with an illness course of 3.5 (2.0–8.5) months. 
All 16 patients had bladder dysfunction; eight of these 
had bladder dysfunction together with faecal reten-
tion, and one had bladder dysfunction together with 
faecal incontinence.

Assessment of bladder function
At baseline, all 16 patients had abnormal voiding 
and required assisted measures >50% of the time to 
empty the bladder. After the 8-week treatment period, 
five patients (5/16, 31%) resumed normal voiding, six 
(6/16, 38%) achieved partially normal voiding assisted 
by pressing the abdomen to empty the bladder instead 
of catheterisation with no reflux (tested by voiding 
cystourethrography), and five (5/16, 31%) had no 
change. Of the 16 patients with bladder dysfunction, 
nine provided post-void RUV data at baseline, which 
ranged from 33–600 mL, with three normal RUV 
(33% (3/9) ranging from 33–80 mL) and six abnormal 
RUV (67% (6/9) ranging from 150–600 mL). After the 
8 weeks of treatment, the RUV data were all normal 
(100%, 9/9), and ranged from 12–100 mL (the range 
of the three normal RUV at baseline decreased to 
12–20 mL after treatment, and the range of the six 
abnormal RUV at baseline declined to 25–100 mL 
after treatment). Compared with baseline measure-
ments, the median post-void RUV of these nine 
patients reduced by 100 (IQR 53–393) mL (P<0.05) 
(table 1). No RUV data were recorded for these nine 
patients after the 6-month follow-up. With respect 
to weekly urinary incontinence episodes, 24 hour 
urinary episodes and nocturia episodes, statistically 
significant differences were evident between the three 
points of assessment (figure 2). After 8 weeks of treat-
ment for the 11 patients with urinary incontinence, 
the number of weekly urinary incontinence episodes, 
24 hour urinary episodes and nocturia episodes per 
night decreased by 14 (95% CI 5 to 22), 5 (95% CI 1 
to 9), and 4 (95% CI 0 to 7) episodes, respectively (all 
P<0.05). After 6 months of follow-up, the number 
of weekly incontinence episodes and 24-hour urinary 
episodes declined by 20 (95% CI 10 to 31) and 7 
(95% CI 4 to 11) (both P<0.05), while there was no 
statistically significant reduction in nocturia episodes 
(4, 95% CI 0 to 7).

Figure 1 Flow chart of participants. EA, electroacupuncture.
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Assessment of bowel function
At baseline, eight patients had faecal retention 
(complete constipation) requiring supplementary 
methods to aid defecation, and one patient had 
faecal incontinence. After 8 weeks of treatment, of 
the eight patients with faecal retention, four (50%) 
resumed normal bowel movements, three (38%) 
regained partially normal bowel movements with 
reduced dependence on supplementary methods, and 
one (13%) had no change. Of the three patients who 
regained partially normal bowel movements, two 
exhibited return of sensation of defecation, and one 
had a return of the anal reflex. The patient who had 
faecal incontinence at baseline achieved self-controlled 
ability to defecate after 8 weeks of treatment. Among 
the patients who resumed normal or partially normal 
bowel movements, these effects were sustained after 6 
months.

Adverse effects
No adverse effects were reported throughout the 
study except a transient pricking sensation, which 
was considered consistent with the normal discomfort 
associated with acupuncture and was well tolerated.

dIscussIon
Bladder and bowel dysfunction are distressing symp-
toms that have a significant influence on a patient’s life 
and work.25 Moreover, bladder dysfunction might be 
the only sequela of TM,26 which can be troublesome to 
patients for a long period of time. Our study indicated 
that EA might be safe and helpful for the recovery of 
bladder and bowel function. EA may aid the return 
of patients’ self-voiding and spontaneous bowel move-
ments, with 11 of 16 patients in the present series 
(69%) regaining normal or partially normal voiding 
and seven of eight (88%) achieving normal or partially 
normal bowel movements, together with a reduc-
tion in the need for use of supplementary methods 
throughout the whole study period. Our study suggests 
that 8 weeks of EA treatment might reduce mean 
post-void RUV, decrease weekly urinary incontinence 
episodes, reduce 24-hour urinary episodes, and lower 
the number of nocturia episodes per night.

An uninhibited bladder is one of the characteris-
tics of bladder dysfunction resulting from TM. Some 
studies have found that EA or acupuncture could 
relieve urinary storage disorders.27–29 In our study, 
the weekly urinary incontinence episodes, 24-hour 
urinary episodes and nocturia episodes were all 
decreased after treatment and follow-up. In some 
randomised controlled trials using medication for 
bladder dysfunction, the decrease in urinary inconti-
nence per week was about 14.96–16.7,30 31 the change 
in 24-hour urinary episodes was around 1.8–2.6,31 32 
and the decrease in nocturia episodes per night was 
about 1 (0 to 2).33 Voiding disorder is another char-
acteristic of bladder dysfunction caused by TM. Our 
previous observational studies on patients with cauda 
equina injury34 and with traumatic spinal cord injury18 
indicated that EA could reduce the postvoid RUV by 
303.6±148.8 mL and 190.29±101.87 mL, respec-
tively. The present study also demonstrated a 100 
(53–393) mL decrease in RUV after EA treatment. 
EA may therefore be suitable for patients with urinary 

Table 1 Outcome for bladder function assessment

Outcomes
Baseline
(n=11)

After 
treatment
(n=11)

After follow-up
(n=5)

P value 
(time)*

Baseline versus after 
treatment

Baseline versus after 
follow-up

Change P value Change P value

Weekly urinary 
incontinence 
episodes

26 (12 to 40) 13 (4 to 22) 6 (1 to 11) 0.005 14 (5 to 22) 0.007 20 (10 to 31) 0.002

24-hour urinary 
episodes

17 (11 to 23) 12 (7 to 18) 10 (7 to 14) 0.004 5 (1 to 9) 0.015 7 (4 to 11) 0.001

Nocturia episodes 7 (3 to 10) 3 (1 to 4) 3 (1 to 5) 0.015 4 (0 to 7) 0.029 4 (0 7) 0.068
RUV† 200 (69–420) 30 (18–52) – 100 (53–393) 0.008 – – 
*P (time) signified the overall difference between each assessment point (baseline, treatment, follow-up).
†For RUV, n=9 at baseline and after 8 weeks of treatment  (no data were recorded after follow-up).
 Mixed model repeated measures (MMRM) were used to evaluate weekly urinary incontinence episodes, 24-hour urinary episodes and nocturia episodes. 
Data are presented as least square means (95% CI). 
 RUV: residual urine volume. Wilcoxon signed ranks test was used to assess RUV; data are presented as median (IQR). 

Figure 2 Weekly incontinence episodes, 24-hour urinary episodes and 
nocturia episodes before and after 8 weeks electroacupuncture treatment. 
Data were analysed by mixed model repeated measures (MMRM) and 
presented as least square means (95% CI). **P<0.01, *P<0.05 compared 
with baseline.
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retention and incontinence caused by TM, as these 
two symptoms are commonly associated in patients 
with TM. Other therapies such as sacral neuromodu-
lation (SNM), that applies electrical stimulation in the 
pelvic region, and surgical reinnervation with nerve 
anastomosis, were also effective for bowel and bladder 
dysfunction.35 Nonetheless, these complicated surgical 
procedures and their related side effects, as well as the 
associated costs, may well be unacceptable to some 
patients.36

The possible therapeutic mechanism underlying the 
effect of EA at BL32 and BL33 on bowel and bladder 
dysfunction is likely to involve stimulation of the S2–3 
nerve roots, which innervate the urinary bladder, 
urethra and pelvic floor area. These sacral nerve roots 
are also the parasympathetic centre of the spinal cord; 
thus, EA stimulation at S2–S3 may induce stabilisation 
of the pelvic floor through afferent/efferent neuro-
modulation37 and help to recover bladder and bowel 
function.38 39 A previous study reported that stimula-
tion of the sacral nerves can inhibit abnormal mictu-
rition through capsaicin-sensitive afferent C-fibres, 
which further improves bladder function.40 There is 
also evidence that stimulation of sacral nerves can 
decrease rectal contractions, enhance anal pressure 
slow-wave activity, and reduce the number of sponta-
neous anal relaxation episodes, all of which may help  
improve bowel function.39

limitations
Only nine of the 16 participants provided post-void 
RUV, and no RUV were recorded after the 6-month 
follow-up, therefore the apparent effect of EA might 
be not reliable. Moreover, quantitative measures of 
bowel function (such as bowel movements, sponta-
neous bowel movements, and faecal incontinence 
episodes) were lacking, and should be recorded and 
assessed in future studies. Our study is a non-con-
trolled prospective observational study; therefore, 
we are unable to distinguish between the natural 
history of TM, the trends of self-recovery, placebo 
effects and specific versus non-specific effects of 
acupuncture without an appropriate control group. 
Bladder and bowel function may recover sponta-
neously in patients with TM, which might confound 
the effect of EA. Therefore, further studies should 
include patients with a disease course of >1 year. 
Finally, although we reported acupuncture-related 
adverse events in this study, the number of partici-
pants was insufficient to be able to robustly assess 
the safety of EA.

conclusIon
EA might represent an effective alternative method for 
managing bladder and bowel dysfunction in patients 
with TM. Randomised controlled trials are needed 
to confirm the effectiveness and safety of EA for this 
condition.
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