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AIMS: Sacral neuromodulation (SNM) is a well-established treatment modality for
refractory overactive bladder (OAB). There is a paucity of evidence examining the
use of SNM in patients who have received prior intravesical onabotulinumtoxinA
(BTXA) treatment. We aim to review those patients who underwent SNM for
refractory OAB following treatment with BTXA.
METHODS: A retrospective review was conducted to identify patients who had
undergone prior intradetrusor BTXA for refractory OAB, then subsequent first-
stage SNM. Patient demographics, number/dosage of BTXA, voiding diaries, and
patient global impression of improvement (PGI-I) scoreswere recorded. Successful
first-stage SNMwas defined as subjective patient improvement of greater than 50%.
Patient satisfaction and device use at last follow-up was noted.
RESULTS:Eighty-three patients were identified having undergone SNM for OAB,
of which 36 had prior BTXA treatment and were included in the series. 23/36
(63.9%) of patients had successful first-stage SNM, and underwent insertion of
implantable pulse generator, compared to 33/47 (70.2%) in those who had never
been treated with BTXA (P= 0.5). Mean PGI-I score was 2.6 (range 1–4). With a
mean follow up of 29.1 months (range 12–53), 17/23 (73.9%) were satisfied, and
using the device at last follow-up.
CONCLUSION: SNM is a suitable treatment option in those patients who have had
prior BTXA treatment for refractory OAB, even in those for whom BTXA proved
ineffective. Success rates were within the published range, and comparable to our
own results, for SNM in OAB patients without prior BTXA treatment.
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1 | INTRODUCTION

Overactive bladder (OAB) is a common condition character-
ized by urinary frequency, urgency, and urge incontinence,

and contributes a significant impact on healthcare systems.1

Its prevalence was noted to be approximately 16.5% in two
large studies of American and European adults.1,2

Initial treatmentoptions forOABincludefirst-linebehavioral
therapy, and second-line oral medications (antimuscarinics and
beta-3-agonists). Third-line options include intradetrusor ona-
botulinumtoxinA (BTXA), sacral neuromodulation (SNM), and
percutaneous tibial nerve stimulation (PTNS).3

BTXA injections have demonstrated efficacy in the
treatment of refractory OAB, and have become well
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established in its treatment algorithm.4 There is, however, a
significant proportion of patients who discontinue treatment,
mainly due to lack of efficacy or issues with urinary retention.5

The safety and efficacy of SNM for refractory OAB has
been well-documented in the literature.6 Success rates, have
been reported between 64% and 88%.7 To date, there has been
little data on the efficacy of SNM specifically in those patients
who have discontinued BTXA treatment. In a series of 20
patients, Smits et al showed a 70% success rate for first-stage
SNM in patients previously treated with BTXA.8 In addition,
of the 14 patients who went on to subsequent insertion of
permanent implantable pulse generator (IPG) in their series,
11 (79%) were noted to be satisfied at 1 year follow-up.8

We aim to review the efficacy of SNM in patients with
refractory overactive bladder who have received prior BTXA
treatment.

2 | MATERIALS AND METHODS

After institutional ethics approval, a retrospective review of
prospectively collected data was performed between three
surgeons in Adelaide and Melbourne, Australia during the
years 2010–2015. Following favorable evaluation for
suitability of SNM as a treatment modality for
urodynamic-proven, refractory, idiopathic OAB, patients
underwent first-stage tined lead placement of a unilateral S3
electrode under general anesthetic. Second stage, when
performed after successful 2-week trial, comprised of
insertion of IPG under either local or general anesthesia.

Patient demographics were recorded for consecutive
patients who underwent SNM for refractory idiopathic
OAB. History of prior BTXA treatment was noted. Details
regarding SNM were documented, to include time from last
botox until first-stage SNM, percentage improvement in
subjective symptoms, IPG insertion, follow-up duration, as
well as voiding diaries before and during the first-stage testing

period, and modified patient global impression of improve-
ment (PGI-I)9 scores were recorded at 3month follow-up visit.

Information was tabulated, and descriptive statistics were
utilized to determine success rates of SNM in those patients
who received prior BTXA treatment (as defined by subjective
symptom or incontinence episode improvement greater than
50%). This was compared to our baseline success rates (33/
47, 70.2%) in patients with refractory OAB without prior
BTXA treatment. Statistical analysis was carried out using
the χ2, and Fisher's exact tests to compare the groups, with
significance set at P< 0.05.

3 | RESULTS

Eighty-three consecutive patients were identified having
undergone SNM for refractory idiopathic OAB, with 36/83
(43.4%) having had prior BTXA treatment. Patient numbers,
demographic information, outcomes, and information about
BTXA treatments are summarized in Table 1, while complete
individual patient data are shown in Table 2.

In this series, 25/36 (69.4%) had discontinued BTXA due
to ineffectiveness, 9/36 (25.0%) due to retention (or elevated
post-void residual volumes), and 2/36 (5.6%) due to possible
adverse reaction. The success rate for first-stage SNM in
BTXA naïve patients was 33/47 (70.2%). In patients who had
failed BTXA treatment prior to SNM, the success rate of first-
stage SNM was 23/36 (63.9%) (P= 0.5). In the subset of
patients for whom BTXA had proven “ineffective,” 16/25
(64.0%) (P= 0.6) had a successful first-stage test. In those
patients who had undergone prior BTXA treatment, success
rate of first-stage SNM was 13/19 (68.4%) in those who had
two or fewer BTXA treatments, compared to 10/17 (58.8%) in
those had three or more treatments (P= 0.5). No statistically
significant differences in age, gender, or OAB “wet versus
dry,” noted between the groups with, and without prior
BTXA treatment.

TABLE 1 Summary of patient cohort demographics and treatment information, with, and without prior BTXA treatment

“Prior BTXA” “BTXA-naïve” P-value

Consecutive patients undergoing SNM 36/83 (43.4%) 47/83 (56.6%) —

Gender 35/36 Female (97.2%) 42/47 Female (89.4%) P= 0.23

Mean age 60.9 years (range 22–86) 56.9 (range 18–84) P= 0.26

“OAB-wet” 34/36 (94.4%) 45/47 (95.7%) P> 0.9

Successful stage 1 SNM trial 23/36 (63.9%) 33/47 (70.2%) P= 0.5

Average PGI-I score (range) 2.6 (1–4) 2.3 (1–4) P= 0.2

Satisfied and using device at last follow-up 17/23 (73.9%) 25/33 (75.8%) P= 0.9

Mean duration of last BTXA to SNM 11.8 months (range 3–30) n/a —

Mean prior botox treatments 2.83 (range 1–13) n/a —

Patients with≤ 2 BTXA treatments 19/36 (52.8%) n/a —

BTXA, onabotulinumtoxinA; SNM, sacral neuromodulation; PGI-I, patent global impression of improvement; OAB, overactive bladder.

2 | HOAG ET AL.



Of 23 patients who had a successful first-stage S3
tined lead placement trial and subsequent IPG placement,
17 (73.9%) were satisfied and using the device at last
follow-up (mean 29.1 months, range 12–53). Three
patients (13%) have required revision procedures, to
date. Average PGI-I score at three months was 2.6
(range 1–4).

4 | DISCUSSION

The American Urological Association (AUA)/Society of
Urodynamics, Female Pelvic Medicine & Urogenital
Reconstruction (SUFU) guidelines updated in 2015, list
both BTXA and SNM as third-line treatment options for
refractory idiopathic OAB.3

TABLE 2 Individual patient data for those undergoing sacral neuromodulation following prior intravesical onabotulinumtoxinA treatment

Patient
# Age/Sex

# of BTXA
treatments
(dose (units)

Time from last
BTXA to SNM
(months)

Reason for
stopping
BTXA

Improvement
(%)

Insertion
of IPG?
Yes/No

PGI-I
score

Follow-
up
(months)

Continued
use at last
follow-up?

1 62/F 1 (100) 9 Retention >50 Yes 2 33 Yes

2 58/F 3 (100) 9 Retention >50 Yes 3 18 Yes

3 71/F 3 (100–200) 14 Ineffective <50 No n/a n/a n/a

4 53/F 1 (100) 7 Ineffective >75 Yes 2 28 Yes

5 77/F 4 (100–300) 8 Ineffective >50 Yes 4 21 No

6 86/F 1 (100) 24 Ineffective >50 Yes 3 15 Yes

7 78/F 1 (200) 3 Adverse
reaction

>50 Yes 3 35 Yes

8 57/F 4 (100–200) 26 Retention >75 Yes 1 26 Yes

9 65/F 1 (100) 16 Ineffective >50 Yes 2 14 Yes

10 67/F 2 (100) 12 Retention <50 No n/a n/a n/a

11 58/F 4 (200–300) 15 Ineffective <50 No n/a n/a n/a

12 76/F 2 (100) 30 Retention <50 No n/a n/a n/a

13 61/F 1 (200) 15 Retention <50 No n/a n/a n/a

14 50/F 13 (300) 5 Ineffective >75 Yes 1 37 Yes

15 27/F 5 (50–200) 10 Ineffective >50 Yes 1 39 Yes

16 82/F 8 (200) 7 Ineffective <50 No n/a n/a n/a

17 74/F 5 (100) 11 Ineffective <50 No n/a n/a n/a

18 82/F 3 (100–300) 12 Ineffective <50 No n/a n/a n/a

19 66/F 2 (100) 5 Ineffective >50 Yes 1 49 Yes

20 61/F 3 (100) 9 Ineffective >75 Yes 1 36 Yes

21 62/F 4 (100) 4 Retention >50 Yes 4 53 No

22 84/F 1 (100) 8 Ineffective <50 No n/a n/a n/a

23 53/F 3 (100) 3 Ineffective >75 Yes n/a 26 No

24 44/F 4 (100) 12 Ineffective <50 No n/a n/a n/a

25 74/F 2 (100) 14 Ineffective >50 Yes 4 12 No

26 40/F 3 (300) 24 Ineffective <50 No n/a n/a n/a

27 41/F 1 (100) 10 Ineffective >50 Yes 3 20 Yes

28 41/F 4 (100) 3 Ineffective >50 Yes n/a 24 Yes

29 86/F 2 (100) 13 Ineffective >50 Yes 3 37 Yes

30 22/F 2 (100–300) 5 Ineffective <50 No n/a n/a n/a

31 55/F 1 (100) 10 Retention >75 Yes 4 41 No

32 45/M 1 (100) 13 Retention <50 No n/a n/a No

33 44/F 1 (100) 9 Ineffective >50 Yes 3 33 Yes

34 53/F 3 (100) 24 Ineffective >75 Yes 4 14 No

35 73/F 2 (100) 12 Ineffective 100 Yes 4 45 Yes

36 66/F 1 (100) 12 Adverse
reaction

>75 Yes 1 14 Yes

BTXA, onabotulinumtoxinA; SNM, sacral neuromodulation; PGI-I, patent global impression of improvement.
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It is known that a significant proportion of patients with
OAB prescribed oral medications will cease therapy. A
Canadian study noted over 12 months, the persistence rate of
mirabegron was 39%, compared to 14–35% for antimuscar-
inics.10 While mirabegron is reportedly better tolerated than
oral anticholinergics, a separate study showed that discontin-
uation rates remain high due to insufficient efficacy, with only
48% remaining on treatment at 6 months.11 Additionally,
discontinuation of BTXA treatment is not infrequent, with up
to 37% stopping the treatment after two injections.5

One might assume that in those patients who have failed
conservative management, oral medications, and intra-
detrusor BTXA, may have an inherently recalcitrant bladder.
The results demonstrate, however, that SNM remains a
reasonable treatment option in those who have failed BTXA
for refractory OAB. While reasons for this remain unknown,
it may be explained by the fact that BTXA and SNM exert
their effects by different mechanisms of action. While BTXA
acts locally, SNM retains a more central effect, making those
who have failed BTXA still suitable for a trial of SNM.

Our success rate of 23/36 (63.9%) and 16/25 (64.0%) for
prior BTXA and prior “ineffective” BTXA, respectively, did
not differ significantly from our own success rates of 33/47
(70.2%) in BTXA-naïve patients. In addition, our success
rates in all groups of patients were in keeping with published
success ranges in the literature.12–14

The PGI-I score, recorded at three months after insertion
of IPG, demonstrated a mean of 2.6 (between “a little better”
and “much better”). With a range of 1–4, it is obvious that the
subjective nature of improvement is variable between
patients, and counseling on expectations should be carried
out accordingly. As 17/23 (73.9%) patients who underwent
insertion of IPG were satisfied and using the device at last
follow-up (mean 29.1 months), this suggests durability of
effect and satisfaction. The two adverse events noted in this
series were one patient who developed a rash after their third
BTXA treatment, and another who had an anaphylactic-type
reaction post-operatively. It is not known whether the BTXA
was the causative etiology for these events.

Limitations to this study are relatively small patient
numbers, though this does represent the largest series
published to date that we know of, specifically examining
SNM after prior BTXA treatment. It remains possible that
with larger patient numbers, the efficacy of SNM in cases of
BTXA failures may prove inferior to those in BTXA-naïve
patients. As with any retrospective study, the findings are
reliant on the retrospective review of data. The mean follow-
up duration of 29.1 months (minimum 12months) is adequate
to establish short and medium term durability of effect,
though we are not able to answer the question of long-term
success from this cohort of patients at this time. Future
prospective studies, with detailed patient characteristics, will
be essential in helping to predict those who are most likely to
respond to SNM and reduce treatment failures. While three

patients have required surgical revision in this series, it should
not be forgotten that with increasing follow-up duration, an
increasing percentage of patients are likely to need revision.

While the question of whether SNM or BTXA is the
preferred third line option after failing conservative and
medical therapy remains open to debate, it is likely that an
individualized approach is most prudent. There remains no
level I evidence to guide the clinician on the preferred third-
line treatment modality.15 While both BTXA and SNM have
their relative benefits and drawbacks, there remains a subset
of patients who may fail BTXA therapy due to either lack of
efficacy, urinary retention, or adverse reaction, and are
appropriate for SNM treatment.

5 | CONCLUSION

As experience with BTXA grows, there is likely to be a
growing number of patients who have failed first-line,
second-line, and third-line (BTXA) treatments that may be
candidates for SNM.

Our series demonstrates that SNM is a reasonable next
step in the treatment algorithm for those with refractory OAB
that have failed BTXA.
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