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Percutaneous Tibial Nerve Stimulation
in Treatment of Overactive Bladder:
When Should Retreatment Be Started?
Cristobal Marchal, Bernardo Herrera, Francisco Antuña, Felipe Saez, Juan Perez,
Elisabeth Castillo, Juan Cantero, Francisco Milla, Javier Machuca, Maximino Redondo,
and Alejandro Galacho

OBJECTIVE To study the response to posterior tibial nerve stimulation in patients with overactive bladder
refractory to medical treatment.

METHODS A cohort of 53 patients were treated by posterior tibial nerve stimulation and followed up for a
maximum of 24 months. All patients completed the International Consultation on Incontinence
Modular Questionnaire-Short Form quality of life questionnaire and kept a urination diary to record
the daytime urination frequency and night-time urination frequency. Urodynamic studies were also
conducted.

RESULTS At 6 months of follow-up, a cure/improvement rate of 92.4% (49 of 53 cases) had been achieved. Ten
patients were given additional treatment and were excluded from subsequent follow-up analysis. At
12 months of follow-up, a cure/improvement rate of 91.69% had been achieved (39 of 43). At 24
months of follow-up, of the 16 patients initially included during the first year, a cure/improvement
rate of 62.5% had been achieved (10 of 16). The first sensation of bladder filling had increased by the
end of treatment, with differences observed before and after posterior tibial nerve stimulation (P �
.001). The average post-treatment bladder capacity had increased by 72.7 mL compared with the
initial value (P � .001). At 24 months of follow-up, the group of 16 patients evaluated recorded a
significant worsening of night-time urination frequency (P � .05) and quality of life (P � .01).

CONCLUSION Posterior tibial nerve stimulation is a good option for the treatment of overactive bladder. In our
series, the optimal point to start retreatment would be at 24 months after therapy

completion. UROLOGY 78: 1046–1050, 2011. © 2011 Elsevier Inc.
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Overactive bladder (OAB), defined by the Inter-
national Continence Society as “urgency, with
or without urge incontinence, usually with in-

creased frequency and nocturia,” is a problem that signif-
icantly affects patients’ quality of life.1

Patients are commonly treated with antimuscarinic
agents, but some do not achieve improvement after weeks
or even months of treatment. In other patients, severe side
effects can lead to the medication being discontinued de-
spite its effectiveness. In these cases, alternative therapies
can be provided, such as pelvic floor rehabilitation, botuli-
num toxin injection, or intravesical instillation of agents,
such as capsaicin or resiniferatoxin, before bladder augmen-
tation is attempted. Sacral neuromodulation has also been
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used, but its therapeutic effect is limited by the cost-effec-
tiveness concerns.

Percutaneous posterior tibial nerve stimulation (PTNS)
is based on approaches described in traditional Chinese
medicine. This technique, first described by McGuire et al2

and modified by Stoller,3 is defined as neuromodulation
imed at alleviating lower urinary tract symptoms, especially
n patients with OAB.4 Its mechanism of action, based on
he stimulation of peripheral nerves sharing the same S3
acral root as the bladder, has been observed in the sacral
pine of rats subjected to electrical stimulation of the lower
imb, which reduces the expression of the c-Fos protein
onsidered a marker of neuronal activity.5

Our aim in the present study was to evaluate the
response to PTNS among a group of patients with OAB
who were refractory to medical treatment and to deter-
mine when retreatment should be started.

MATERIAL AND METHODS

We present a cohort of 53 women with OAB that was refractory

to antimuscarinic treatment and treated by PTNS. The study
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began with 26 patients, with an additional 27 included 1 year
later.

The following inclusion criteria were used: age �18 years, no
urinary tract infection, no history of urinary incontinence sur-
gery, a poor response to anticholinergic therapy, and no history
of urothelial tumor. These criteria were in accordance with
those adopted by Balken et al.6

Patients treated with antimuscarinic agents were given a
washout period of medication for 15 days before the start of the
electrostimulation sessions. None of the patients received an-
timuscarinic treatment at the start of treatment, during treat-
ment, at completion, or during the follow-up period.

Before PTNS, after completion, and during follow-up, the
patients were asked to complete the International Consultation
on Incontinence Modular Questionnaire-Short Form (ICIQ-
SF). This questionnaire is intended to detect urinary inconti-
nence in any care setting and consists of 3 items to assess the
frequency, amount, and effect of urinary incontinence.7 The
patients were also given a urination diary to complete to deter-
mine their daytime (DUF) and night-time (NUF) urinary fre-
quency (baseline, 6 months after treatment, and at 12 and 24
months of follow-up).

All patients underwent urodynamic studies (uroflowmetry,
cystomanometry, and pressure flow test), performed in accor-
dance with International Continence Society recommenda-
tions, before and after treatment. The following parameters
were used to assess the response: maximal bladder capacity, first
sensation of bladder filling, detrusor pressure at maximal bladder
filling, and mean compliance.

Technique
The technique used was that described by Stoller.3 The patient
was placed supine with the soles of the feet together and the
ankles flexed and abducted. A 34-gauge needle was inserted 3-4
cm cranial to the medial tibial malleolus, between the posterior
margin of the tibia and the soleus muscle. An adhesive elec-
trode was placed on the same leg near the inner edge of the
plantar arch. The needle and electrode were connected at low
voltage (9 V) to the electrostimulator (Urgent PC, Palex Med-
ical, Barcelona, Spain), adjusting the intensity of the pulses
from 0 to 10 mA, with a pulse duration of 200 ms and a
frequency of 20 Hz.

The amplitude was slowly increased until flexion of the first
toe or fanning extension of the remaining toes occurred. If no
flexion of the first toe or extension of the other toes occurred,
the needle was removed and the process restarted. After veri-
fying proper placement of the needle, an intensity tolerated by
the patient was applied. If necessary, this could be increased at
each session. In our study, the patients underwent weekly
30-minute sessions for 8 weeks, then ever 2 weeks for another
8 weeks, and finally monthly sessions for another 8 weeks (for
a 6-month total). Of the 53 patients, 10 (18.86%) who had
been recruited during the first phase of the study did not
respond fully to this treatment and were given additional
monthly sessions until cure or improvement had been achieved.

Definition of Success and Failure
The following criteria for success or failure were applied. Cure
was defined as an ICIQ-SF score that had decreased by �50%,

reduction in the number of micturitions by �50% (night and
ay), and an improvement in �2 urodynamic parameters

f �50% of the initial value. Improvement was defined as an
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CIQ-SF score that had decreased by �25%, a reduction in the
umber of micturitions by �25% (night and day), and improve-
ent in �2 urodynamic parameters of �25% of the initial

value. Failure was defined as no change in the ICIQ-SF score or
a reduction of �25%, or a decrease of �25% in the number of
micturitions (day and night), or a decrease of �25% in �2
urodynamic parameters.

A protocol for data compilation was agreed on, and, in some
cases, follow-up was by telephone, at all times seeking to avoid
losses to follow-up.

Evaluations
At baseline, before starting treatment, all patients were given a
urination diary to complete for 3 days before each examination
and the ICIQ-SF questionnaire. Subsequently, a urodynamic
study was performed.

The first follow-up point was at 6 months after completion of
the electrostimulation sessions. The patients were asked to
complete the urination diary and the ICIQ-SF questionnaire,
and the urodynamic study was performed again.

The first review point or second follow-up was at 12 months
after completing the treatment. Of the 53 patients, 43 (81.13%)
were asked to complete the urination diary and the ICIQ-SF
questionnaire. The remaining 10 patients received additional
treatment and were thus excluded from this and later follow-up
points.

The second review point or third follow-up point was per-
formed on the first patients to join the study (16 of 26, 61.53%),
with a follow-up period of 24 months (after eliminating the 10
patients who had received additional treatment). Again, the
urination diary and ICIQ-SF questionnaire were completed.

Statistical Analysis
The Statistical Package for Social Sciences, version 15.0 (SPSS,
Chicago, IL), statistical software was used to apply the Kolm-
ogorov-Smirnov test for normal distribution. On univariate
analysis, Student’s t test was used for paired samples or the
Wilcoxon test, depending on the type of distribution. Univar-
iate and multivariate logistic regression analyses were used to
predict the influence of the clinical and urodynamic variables
on the outcome variable.

RESULTS
A total of 53 women aged 30-82 years (mean 61.5) were
treated. All were diagnosed with OAB and were refrac-
tory to antimuscarinic treatment.

After 6 months, when the treatment had concluded
(first follow-up point), 10 (38.4%) of the 26 women
recruited to the first group were then given additional
treatment, with a median of 3.5 sessions (range 2-7) per
patient. One patient continued treatment for 10 months,
although more normally (4 patients), 2 complementary
sessions per month were received. This group of patients
was excluded from the subsequent analyses performed at
12 and 24 months.

The first review was performed at the second follow-up
point (12 months) and included the remaining 43 patients.
In accordance with previously established criteria, 39

(90.69%) of these 43 patients were considered to have
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achieved cure/improvement of their symptoms, and 4 pa-
tients (9.3%) were considered to have treatment failure.

The mean DUF before treatment of 14.7 times/d had
decreased to a mean of 6.6 times/d after treatment, and
the difference was statistically significant (P � .001). The
average NUF had also decreased by the end of the elec-
trostimulation treatment (3.8 vs 1.49; P � .001; Table 1).
Of the 43 patients, 86.04% had achieved �50% decrease
in DUF and NUF (both parameters).

On treatment completion, the ICIQ-SF questionnaire
scores had also decreased, from 17.9 to 6.26 points (P �
.001), with 32 (74.41%) of the 43 patients presenting
with a reduction of �50% (Table 1).

A comparison of the group of 53 patients who com-
pleted the 6-month treatment program with the 43 pa-
tients examined at 12 months revealed no statistically
significant differences with respect to NUF, DUF, or
ICIQ-SF scores (Table 2).

At the second review (third follow-up point), 16
(61.5%) of the 26 patients initially recruited to the study
were evaluated. At 24 months after concluding electro-
stimulation treatment, 10 (62.5%) of these 16 patients
had achieved improvement or cure. However, we ob-
served a significant increase in NUF (P � .05) and the
score of the ICIQ-SF quality of life questionnaire (P �
.01; Table 3).

No clinical or urodynamic predictor of success was
detected, nor did the patient’s age affect the outcome
variable (data not shown).

Urodynamic Studies
The first sensation of bladder filling had increased by the

Table 1. PTNS effects on DUF, NUF and ICIQ-SF at base-
line and 6 months after treatment (n � 53)

Variable Baseline
6-mo After
Treatment

P
Value

DUF 14.7 � 1.39 (5-60) 6.6 � 0.34 (3-18) .001
NUF 3.8 � 0.28 (0-10) 1.4 � 0.26 (0-10) .001
ICIQ-SF 17.9 � 0.36 (13-24) 6.2 � 0.76 (0-18) .001

PTNS, percutaneous posterior tibial nerve stimulation; DUF, day-
time urinary frequency; NUF, night-time urinary frequency; ICIQ-SF,
International Consultation on Incontinence Questionnaire-Short
Form.

Data presented as mean � standard error, with ranges in
parentheses.

Table 2. PTNS effects on DUF, NUF, and ICIQ-SF at 6
months and 1 year

Variable

6-mo After
Treatment
(n � 53)

1-y Follow-Up
(n � 43)

P
Value

DUF 6.6 � 0.34 (3-18) 6.69 � 0.37 (3-18) .67
NUF 1.5 � 0.26 (0-10) 1.49 � 0.25 (0-10) .56
ICIQ-SF 6.5 � 0.76 (0-18) 6.26 � 0.71 (0-16) .76

Abbreviations as in Table 1.
Data presented as mean � standard error, with ranges in

parentheses.
end of treatment (P � .001). The average post-treatment
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bladder capacity had increased by 72.7 mL with respect
to baseline (P � .001), and the differences were statisti-
cally significant in both cases (Table 4). The maximal
detrusor pressure and mean pre- and post-PTNS compli-
ance were not significantly different between the groups
(Table 4). We did not observe any urodynamic factor to
be a predictor of a successful outcome.

Complications
The complications observed—bleeding at the puncture site
and temporary painful sensation during stimulation (1 pa-
tient in each group)—were minimal (Clavien grade I).

COMMENT
In view of the reported success of PTNS for patients with
OAB refractory to alternative treatments, the question of
how intermittent stimulation can be so successful com-
pared with the continuous stimulation of sacral neuro-
modulation arises. This inhibitory effect has been exam-
ined in experiments of macaque monkeys, in which it was
observed that repeated electrical stimulation of the pos-
terior tibial nerve inhibited nociceptive spinothalamic
tract neurons by � fibers.8 This inhibition is presumed to
ct at the spinal level, suppressing the bladder afferent
nput to supraspinal levels, resulting in decreased aware-
ess of pathologic sensations (urgency).
Similar studies of spinothalamic cells have reported

ncreased inhibition for 30 minutes or for longer dura-
ions at greater intensities.9 This finding might explain
he carryover effect of intermittent stimulation.

In our series, 90.69% and 61.5% of patients met the
mprovement/cure criteria at 12 and 24 months of follow-
p, respectively. These results are similar to those re-
orted previously, with rates of cure/improvement of
4.5%-97%.10-15

A decrease of 6.6 and 1.49 in DUF and NUF, respec-
tively, was achieved in our study at the completion of
treatment (6 months), a result similar to that reported
previously.16 The percentage of patients with �50% re-
duction in urination frequency (86.04%) was, however,
greater than that reported by other investigators (69.7%
and 67.7%).17,18

The ICIQ questionnaire was developed by the expert
committee of the second International Consultation on

Table 3. PTNS effects on DUF, NUF, and ICIQ-SF at 1 and
2 years

Variable 1 y (n � 43) 2 y (n � 16)
P

Value

DUF 6.69 � 0.37 (3-18) 7.4 � 1.02 (3-20) .95
NUF 1.49 � 0.25 (0-10) 2.6 � 0.54 (0-10) .05*
ICIQ-SF 6.26 � 0.71 (0-16) 9.85 � 1.42 (0-21) .01*

Abbreviations as in Table 1.
Data presented as mean � standard error, with ranges in

parentheses.
* Statistically significant.
Incontinence, and its abbreviated form is intended to be
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used in both research and clinical practice.7,19 Its sim-
plicity and straightforward application, were, in our case,
the main reasons for its use. Although the OAB Ques-
tionnaire16,19 and Incontinence Quality of Life question-

aire20 have been widely used, in accordance with several
nvestigators11,16,21,22 we found a significant reduction in

the post-treatment symptom scores (17.9 vs 6.26). How-
ever, Peters et al11 found no such OAB Questionnaire
core reduction in patients treated with antimuscarinic
nd PTNS.

The results obtained in different series, in terms of
mproved urodynamic parameters in patients with OAB,
ave varied. Vandoninck et al22 and Amarenco et al23

observed a significant increase in the urination volume
during the first wave of contraction and bladder capacity.
Klingler et al4 also noted an improvement in the capacity
nd bladder volume at the first desire to void. However,
jörback et al24 and Amarenco et al23 suggest that this
ncrease in volume might have resulted from a placebo
ffect of bladder filling during the second cystometry.
oreover, de Sèze et al25 observed that the increase in

ladder capacity has no correlation with the clinical
fficacy of PTNS. Our results agree with those of previous
tudies regarding a significant increase in post-treatment
ladder capacity (322.5 mL)4,22,23 and bladder volume at
he first desire to void (250.5 mL).4

Few studies have addressed the question of the predic-
tors of outcome. van Balken et al21 reported that a low
score on the Medical Outcomes Study Health Survey
36-item short-form questionnaire (�50 points) and men-
tal health index (�30) indicates a high likelihood of
treatment failure. Vandoninck et al22 did not find any
rodynamic parameters (maximal bladder capacity, blad-
er volume at maximal detrusor pressure, or detrusor
ressure) to be predictors of success. On univariate anal-
sis of each variable (clinical and urodynamic) and on
ultivariate analysis, our series also failed to find any

actor that could predict for cure or improvement.
Long-term monitoring has not been performed in
any series. MacDiarmid et al10 found the good results

were maintained for the following symptoms: urgency,
NUF, DUF, and voided volume. Congregado et al13 also
found, after a mean follow-up of 21 months, improved
NUF, DUF, hypogastric pain, and day and night voided
volume. A comparison of the 12-month follow-up group (43
patients) with the 24-month follow-up group (16 patients)
revealed the latter to present with significantly worsened

Table 4. PTNS effects on urodynamic parameters

Variable Before Tre

First sensation of bladder filling 108.6 �
Maximal bladder capacity 249.8 �
Maximal detrusor pressure at end of bladder

filling
35.4 �

Compliance 28.1 �

PTNS, percutaneous posterior tibial nerve stimulation.
Data are presented as mean � standard error.
NUF (P � .05) and ICIQ-SF (P � .01; Table 3).

UROLOGY 78 (5), 2011
Retreatment is an issue that has only been examined in
a small number of previous series. McDiarmid et al10

performed retreatment for 25 patients (�12 months) and
Van der Pal et al26 applied maintenance therapy in 11
patients (�36 months), observing improvement in urge
episodes, incontinence, NUF, and bladder emptying vol-
ume compared with the group without retreatment. In
our series, the optimal point for starting retreatment was
24 months, as determined by the results obtained from
the analysis of the first group recruited (16 [61.53%] of 26
patients).

Study Limitations
At the end of the monitoring period, because most of the
women questioned were cured or significantly improved
with respect to the baseline values, a third urodynamic
study was not performed.

CONCLUSIONS
Posterior tibial nerve stimulation is safe and effective in
patients with OAB that is refractory to medical treat-
ment or intolerant of it. Retreatment should be initiated
after 24 months. However, it is necessary to determine
the frequency and duration of maintenance therapy for
proper optimization of this technique.

Acknowledgment. To Ana Marchal for her participation in
his report.
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