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Programming Algorithms for Sacral
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Practice
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Background: In sacral neuromodulation (SNM), stimulation programming plays a key role to achieve success of the therapy.
However to date, little attention has been given to the best ways to set and optimize SNM programming during the test and
chronic stimulation phases of the procedure.

Objective: Standardize and make SNM programming easier and more efficient for the several conditions for which SNM is
proposed.

Methods: Systematic literature review and collective clinical experience report.

Results: The basic principles of SNM programming are described. It covers choice of electrode configuration, stimulation
amplitude, pulse frequency and pulse widths, while use of cycling is also briefly discussed. Step-by-step practical flow charts
developed by a group of 13 European experts are presented.

Conclusions: Programming of SNM therapy is not complex. There are few programming settings that seem beneficial or sig-
nificantly impact patient outcomes. Only four basic electrode configurations could be identified according to four different
options to define the cathode. In a majority of patients, the proposed stimulation parameters will allow a satisfactory improve-
ment for long periods of time. A regular follow-up is, however, necessary to assess and eventually optimize results, as well as
to reassure patients.

Keywords: Basic programming, electric stimulation, fecal incontinence, pelvic organ dysfunction, sacral neuromodulation, uri-
nary incontinence
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INTRODUCTION

The success of sacral neuromodulation (SNM) to treat a number
of functional bladder and/or bowel disorders represents the com-
bined result of accurate placement of the electrode lead
(a temporary electrode wire or the quadripolar tined lead) in close
proximity to the S3 or S4 sacral spinal nerves as addressed in a pre-
vious paper of our group (1) and a logical approach to programming
the implanted neurostimulator (implanted pulse generator [IPG]).
Little attention has been so far given to this often delegated part

of the therapy, although there is an obvious need to improve exper-
tise on programming. A recent survey among 99 urogynecologic
surgeons who offer SNM treatment showed that about 70% of the
respondents were able to answer correctly all knowledge-based
questions on programming but the majority did have knowledge of
basic programming parameters. However, they felt less familiar with
the practical usage of those parameters, and only 22% performed
postimplantation programming themselves. Responders were signif-
icantly more likely to report performing their own programming if
they have had formal training on SNM programming (2).

SCOPE

Specific goals for a standardized programming algorithm are to
optimize clinical benefit, minimize adverse effects, and reduce
current consumption to prolong battery life as the need for
follow-up. This publication summarizes recent literature on pro-
gramming methods and usage. It suggests some basic principles
and practical ways to standardize and make SNM programming
easier and more efficient at the different phases of the therapy.
The article does not address the 20% patients who fail for a vari-
ety of reasons to benefit clinically. These form the subject of
trouble-shooting which includes what to do in situations of: loss
or lack of efficacy, technical failure of components, for example,
lead breakages, end of battery life; management of complications,
for example, adverse stimulation effects.

CURRENT PRACTICE OF PROGRAMMING
Clinical Evidence on SNM Programming: Systematic Literature
Review
Since the beginning of SNM use in the 1990s, four main pro-

gramming parameters of SNM have been considered as essential
to obtain the expected effect of the therapy. These are the elec-
trode configuration (selection of the anode and cathode), the
amplitude of the electrical pulses (mA or V), the pulse frequency
(Hz), and the duration of each electrical pulse, termed the pulse
width (μs). A systematic literature review was performed

according to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines (3). The search was con-
ducted using Medline and Embase data bases, restricted to a pub-
lication date before May 6, 2019. The PRISMA flow diagram is
shown in Figure 1. Exclusion criteria were publications only avail-
able as abstracts, nonhuman studies, non-English papers, compu-
tational models, age < 18, treatment modalities other than SNM,
and diseases outside established indications of overactive blad-
der, urinary retention, fecal incontinence, or pelvic pain.1

Electrode Configuration
As a general rule for stimulation parameter setting, the elec-

trode configuration with the best sensory response at the lowest
amplitude is chosen for therapeutic stimulation (4). Although
there is no consistent definition for the best sensation site, mid-
line sensation such as anal, perineal, or vaginal sensations are
considered optimal responses irrespective of the SNM indication
(4–6). These sensation sites are consistent with the anatomical
course of the sacral spinal nerves and their branches. Conversely,
there is agreement that leg, buttock, or back sensations repre-
sent a poor response regardless of indication (2). Recently, “sen-
sation” maps have been described for SNM programming to
help record over time an individual patient’s stimulation site
(Fig. 2) (7).
With four electrodes (also named poles) available to serve as

contact points for the cathode, several programs can be used for
electric stimulation of the sacral spinal nerves. In a series of 38 per-
manently implanted SNM patients with 102 program changes, the
most commonly selected electrode configuration was bipolar with
electrode “2” as a cathode [−] and “1” as an anode [+], when
three of the four electrodes were typically beyond the anterior
border of the sacrum on lateral x-ray (8). Not surprisingly, elec-
trode “2” is most often the one with the lowest motor/sensory
threshold (9) (the electrodes are counted “0” to “3,” with “0” being
the most distal one). However, with optimized lead placement
“along the nerve” as recently described, more programming
options are available and several programs can elicit similar posi-
tive responses (1,10). Moreover, it has been reported that an opti-
mized lead placement with the curved stylet reduces the need for
reprogramming and for changes in the stimulation ampli-
tude (11).
There is still an ongoing controversy, whether a monopolar

(when IPG is used as the anode [+]) or bipolar electrode setting
(two contact points used) should be the preferred electrode
configuration at the initial programming following the IPG
implantation. At the advent of SNM with the InterStim® device,
monopolar configuration was suggested as the standard,
because it was assumed to be more effective at lower1122 1 Off label.
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amplitudes (12). Later, a bipolar configuration was considered
to be preferable based on the assumption (which subsequently
was revealed to be wrong) that bipolar settings yielded better
battery longevity (5). There is no indication from the manufac-
turer of the InterStim™ system (Medtronic, MN, USA) whether
either a monopolar or a bipolar configuration is associated with
a longer battery life, which has been recently estimated at
about five to seven years for the InterStim II device (13–15),
and data from the literature are currently inconclusive. In a
series of 47 patients followed-up at a mean 20 months,
16 (34%) had a monopolar configuration used as their final set-
ting, although all patients started with a bipolar configuration
(16). In this study, the decision of whether the patient was
switched to a bipolar or monopolar setting was based on the
patient’s improvement of symptoms at the time of the repro-
gramming visit. Similarly, it was observed in patients with fecal
incontinence that a monopolar setting was more likely to be
used in patients with longer follow-up (8). Furthermore, a

monopolar setting delivers lower sensory thresholds than bipo-
lar configurations (9).

Stimulation Amplitude
The amplitude of stimulation determines the energy delivered

to the sacral spinal nerve, and probability of axon depolarization
(17). Precise lead placement allows for lower amplitude stimula-
tion and thence low energy consumption to obtain the desired
effect (1,18,19). At present, the InterStim™ system is based on
two different energy delivery technologies. Although the external
test stimulator (Verify™) works with constant current (mA), the
InterStim™ II IPG delivers the energy on a constant voltage basis
(V). There is no evidence that one stimulation modality is clinically
superior to the other. As long as the impedance is stable, both
systems deliver the same amount of energy to the sacral nerve.
There are no data to suggest that constant current systems
require significantly fewer amplitude adjustments than constant
voltage systems (20,21).
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Figure 1. Prisma flow diagram—systematic review of the literature on SNM programming. [Color figure can be viewed at wileyonlinelibrary.com]
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Present and historical practice suggests strongly the use of sub-
sensory stimulation with two objectives: to prolong battery life
and to reduce adverse effects associated with stimulation. Fur-
thermore, the decreased amplitude required for subsensory stim-
ulation diminishes the theoretical risk of minor nerve damage or
habituation of stimulation associated with continuous electrical
nerve stimulation (22–24). For patients suffering from fecal incon-
tinence, subsensory stimulation as low as 50% of the sensory
threshold did not have a negative impact on clinical outcome
(24). Likewise, a recent study with a one-year follow-up showed
that the median amplitude could be reduced from 1.5 to 0.75 V
by using subsensory stimulation without compromising clinical
effectiveness (25). In urology indications, subsensory stimulation
is also widely used (22).

Pulse Frequency (or Rate)
It has been suggested that from a physiological perspective,

the pulse rate may be an important parameter for the success of
treatment (17). Since the early days of SNM, the standard pulse

frequency has been 14–16 Hz (22,26) for both urological and
bowel dysfunctions. Nevertheless, it has been shown that fre-
quency changes can lead to significant clinical improvements
(27–31). Two double-blind studies with random parameter selec-
tion investigated the impact of changing the frequency or the
pulse width in patients with fecal incontinence (28,29). Both stud-
ies demonstrated that increasing the frequency to 31 Hz
improved clinical outcomes in about half of the patients with loss
of efficacy. Likewise, in a more recent study with a one-year
follow-up, functional results in 28% of patients have been amelio-
rated to a satisfactory level by stimulation with 31 Hz (25).
Although it has been shown that frequency changes can lead

to significant clinical improvements (27–31), 10–14 Hz remains
the most frequently used pulse rate range for basic program-
ming (32).

Pulse Width
The standard pulse width is 210 μs (5,33). When the pulse

width is increased, the current or voltage required to stimulate a
neural tissue decreases (34). However, changes of the pulse width
from 210 μs are rare in real-life practice (12,33), because with cur-
rently available IPGs the amplitude can be adjusted on a much
finer scale than the pulse width, if more electrical charges have to
be applied to the nerve fibers to achieve a clinical response (35).
In a preclinical ovine model, shorter pulse widths have been
suggested to be potentially advantageous in terms of battery con-
sumption and higher nerve fiber selectivity (36). In the aforemen-
tioned randomized studies, there were only four patients who
preferred short pulse widths of 90 μs (28,29). Since the
corresponding amplitudes have not been reported in those stud-
ies, it is impossible to draw any further conclusions.

Cycling Mode
Cycling mode is a less frequently used programming parame-

ter. With cyclic (intermittent) SNM, the stimulation is automatically
switched “on and off” in a periodic manner. With the present
InterStim™ system cycle times can vary from 0.1 sec to 24 hours.
The purpose of cyclic SNM is to extend battery life with
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Figure 2. Recording document for SNM therapy. Reproduced with permission from Reference 7.

Table 1. SNM Settings at Initial (First) Programming Following IPG
Implantation (Year 2017—European Expert Group)

Programming data 90 patients

Electrode configuration
Monopolar N (%) 11 (12)
Anode [+] adjacent to cathode [−] N (%) 46 (51)
Anode [+] most distant from cathode [−] N (%) 25 (28)
Longer (extended) cathode* N (%) 4 (4)
Other settings
Mean amplitude in V (� SD) 0.95 (� 0.5)
Mean pulse frequency/rate (Hz) 14.6
Mean pulse width (μs) 215
Cycling mode N (%) 6/90 (7)

*A longer cathode can be obtained on selecting two adjacent elec-
trodes as cathode [−].
IPG, implanted pulse generator; SD, standard deviation.
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subsequent cost savings and to minimize the theoretical risk for
minor neural damage or accommodation of stimulation, thereby
increasing the effectiveness of the therapy (13,23). Several obser-
vational but also randomized studies have demonstrated in both
overactive bladder and fecal incontinence indications that up to
approximately 60% of patients can be treated satisfactorily with
cycling SNM (13,23,37–39). However, caution has to be given to
the duration of cycle times, since when short they may even
reduce the longevity of the IPG. In order to prolong battery life,
the manufacturer recommends for patients under cycling mode
to enable cycling intervals greater than 60 sec. for both the “on
and off” periods, if the SoftStart/Stop function (a gradual ramp-up
of power) is activated. This SoftStart/Stop feature is intended to
increase patient comfort by providing a gentle or “soft” start as
the IPG is switched on and reduces the risk that the patient will
be startled by the start of a stimulation cycle.

Results of the European SNM Programming Case Control
Study
As evidence on programming algorithms was scarce (as shown

in the above systematic literature review), the expert group
decided to illustrate the programming practice with their own
(unpublished) data. Programming details from a consecutive
series of 90 patients were collected. These patients underwent
implantation in 2017 for mixed indications (urology and colorec-
tal) after the introduction of standardized lead placement
(Table 1) (1).
These real-life programming data show selected values of the

four parameters discussed above. As an initial programming fol-
lowing IPG implantation, the chosen electrode configuration was
an anode [+] adjacent to the cathode [−] in 51% of patients
whereas an anode [+] most distant from the cathode [−] was the
choice made in 28%. A monopolar configuration was infrequently
chosen (11/90–12%). Regarding stimulation amplitude, with opti-
mized lead placement, the mean amplitude was 0.95 V and for
87 patients (97%) the amplitude setting was less than <2 V. In his-
torical patient case series, using nonoptimized lead placement,
higher stimulation amplitudes have been observed with an aver-
age 2.0 V at three months follow-up (40). The other parameters
(pulse frequency and width) were those recommended by the
manufacturer as a standard and a continuous mode of stimulation
was prescribed for a majority of patients. Although of limited sig-
nificance these results have to be seen as a range of what could
be expected to initiate a SNM initial program once a patient has
received an IPG.

FLOWCHARTS FOR BASIC PROGRAMMING

Based on available evidence from preclinical and clinical studies
as well as expert opinion, practical recommendations from
13 experts from 9 European countries with cumulative 251 years
SNM experience have been developed. The following recommen-
dations are presented with day-to-day utility and simplicity
in mind.

Programming During the Test Phase
The test phase is the initial entry into SNM therapy. It is seen

by many as one of the major advantages of SNM over other ther-
apies, allowing for selection of patients who may benefit from

long-term treatment before an expensive battery is implanted.
There are two ways to perform nerve stimulation during the test
phase: either the test with the temporary helical wire monopolar
electrode (removed after the test period as it is not designed for
long-term use) or the “staged tined lead procedure” that uses the
quadripolar lead designed for long-term therapy if the test period
turns out to be successful. Pros and cons of these two approaches
have been already debated in detail (41).

Testing With a Temporary Wire
This type of test stimulation utilizes a temporary helical

monopolar electrode (Medtronic model 3059) and ground pad
placed on the patient’s buttock or flank. Standard parameters are
a pulse frequency of 14 Hz and 210 μsec pulse width regardless
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*ENS: External Neurostimulator

** as per first 1-4 programs on Verify 

Switch Verify ENS* On

BIPOLAR SETTINGS

Try each of the 4 electrodes 

(3- 0+; 2- 0+; 1- 3+; 0- 3+)**

PROGRAM for the TEST PHASE 

Document LOCATION of Sensation and Sensory 

THRESHOLD

Choose Electrode Configuration that produces:

Standard settings: 14Hz, 210μs 

Anal, Perineal or „Midline“ Sensation at Lowest 

Sensory Threshold

Optional: check the reproducibility of sensation site and 

sensory threshold 

If adverse stimulation occurs then  

NARROW STIMULATION FIELD 

(Move the Anode one electrode nearer to the cathode)

Figure 3. Programming at the test phase—staged tined-lead procedure (first
SNM stage).
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of clinical indication. With a monopolar configuration, there is
only one “preset” electrode configuration possible. Multiple tem-
porary leads in two or more foramina can be placed in order to
find the best sensory response or to have a backup, if one tempo-
rary wire dislodges (6). Fluoroscopic guidance is optional. The rec-
ommended typical test period with a temporary wire is about
7 days in urology (41). Secure fixation of the temporary lead may
be achieved by a double layer of adhesive polyurethane dress-
ings. To minimize the potential risk of lead migration, a new tem-
porary lead with a lower-spring constant has been developed by
Medtronic and received recently CE mark.

Staged Tined Lead Procedure (First SNM Stage)
Initial programming at the test phase. Initial programming at
the beginning of the test phase can be performed immediately
after the lead implantation if done under local anesthesia, or some
hours or the day after when performed under general anesthesia,
ensuring that the patient has fully recovered (Fig. 3). Recommenda-
tions are made to keep wounds covered and perfectly clean during
the whole test period to avoid lead infection. The Verify™ system
only allows for bipolar electrode configurations during the test phase
(the battery being external cannot act as an anode). The use of four
programs, using a wide stimulation field, allows for finding the
cathodic electrode configuration that produces the best sensory
response at the lowest amplitude. Use of sensory maps is rec-
ommended to help the patient to localize sensation, to confirm
which is the stimulated nerve and to record the results as reference
for later programming (Fig. 2) (7). If some discomfort occurs during
stimulation, it is worth narrowing the stimulation field by moving
the anode closer to the cathode (as an example, if 3–/0+ is painful,
try 3–/2+). Reproducibility of both sensation site and sensory
threshold are good indicators that settings are correct. In the test
phase, many practitioners opt for suprasensory stimulation since
the patients who are not yet familiar with the therapy prefer to
have the reassurance of a perceptibly functioning device. However,
other ways to confirm active stimulation (described below) exist
and should be probably preferred.
Follow-up during the test phase. It is of utmost importance to
stay in touch with the patient during the test phase. This allows
modification of settings in the case of absence of symptom
improvement with initial parameter settings. With an extended
test period of up to four weeks (42,43), the staged procedure
allows one to two programming adjustments if clinical outcome
is not satisfactory. Potential programming adjustments can
include changes to electrode configuration and/or pulse fre-
quency (8,40,44). Reprogramming can be done either in the hos-
pital center or, if the patient is staying far away from the center,
he/she can be taught how to switch to another preset program.
However, in the majority of patients only one program, set with
optimal sensory response and low threshold is sufficient. The
need for “early” programming adjustments has been reported as
a predictor for long-term failures (8).
With the current Verify™ enhanced device, up to four individ-

ual patient programs and seven predefined settings can be
programmed by the physician or the Health Care Professional
(HCP). There is no unanimous recommendation from the expert
group whether one or several patient programs are preferable to
simplify this step. This, however, offers the advantage that
patients can change predefined programming settings by them-
selves if they experience no benefit or undesirable stimulation
during the test phase. Patients should be instructed to use a

program for one to two weeks, that is, the length of time required
to assess the therapeutic success with adequate validity (2,43).
Either way, a telephone hotline provided by the implanting center
can be critical for the success of SNM therapy.

Final Evaluation of the Test Phase
During the test phase, patients complete bladder and/or

bowel diaries in order to record improvement of their symptoms
when compared with baseline. In the vast majority of published
studies, test stimulation was considered successful if there was a
symptom improvement of ≥50%. For overactive bladder, symp-
tom reduction can be measured by the number of incontinence
episodes per day, pad usage per day, number of voids per day,
or the average volume voided per void. In patients with
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Figure 4. Initial (first) programming following IPG implantation (second SNM
stage).
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nonobstructive urinary retention, the number of catheterizations
per day or the average catheterized volume per catheterization
is the usual variable measured. For patients with fecal inconti-
nence, incontinence episodes per unit time (e.g., per week) or
number of affected days per unit time (e.g., days per week) have
been most commonly employed. Patient diaries can, however,
be confounded by patient behavior, variations in severity of
symptoms and misinterpretation (i.e., fecal soiling
vs. incontinence). Therefore, subjective assessment based on
patient satisfaction and visual analog scales are recommended
as supplementary tools to assess the “true” benefit for the
patients (6). In case of a doubtful test, the test period may be
prolonged or a retest may be performed with a different stimu-
lation site on another sacral spinal nerve. In the event of a test
failure, the tined lead has to be removed.

Initial (First) Programming Following Battery Implantation
Once the IPG is implanted and connected to the tined lead, ini-

tial programming can be undertaken (Fig. 4). It differs from the
test-phase programming as the IPG (or case) can be used as an
anode (+). The electrode with the best sensory response as defined
above (midline sensation, lowest amplitude, no side-effects) can be
easily identified by testing successively the four electrodes (0, 1,
2, 3) as a cathode against the IPG in a monopolar stimulation mode.
Typically, this corresponds with the best electrode response
observed during intraoperative lead placement. Often the electrode
close to the ventral surface of the sacrum (e.g., electrode 2) pro-
vides the lowest motor/sensory thresholds and can be set as the
cathode. The amplitude of stimulation (V) is then initially set at the
sensation threshold along with standard pulse frequency (14–16 Hz)
and width (210 μs). To set up a bipolar stimulation mode, one of the
other electrodes can be selected as an anode in either a wide or
narrow stimulation field. A narrow field may reduce the stimulation
amplitude required to achieve the sensory threshold and minimize
the risk of adverse effects of stimulation. Impedance measurement
does not seem beneficial for determining the best electrode configu-
ration, because these values differ significantly between monopolar
and bipolar settings and the electrical resistance is not a biomarker
for the proximity of an electrode to a nerve.
Although a bipolar configuration has been preferred by the

expert group as the initial setting (Table 1) due to concerns with
regard to battery consumption, some other experts have changed
their practice and use now the monopolar configuration as stan-
dard in order to simplify the programming. A potential side-effect
of a monopolar setting is an adverse stimulation at the IPG pocket
(45), but it seems to be rare. In a bipolar configuration, both the
adjacent and most distant anodes can be tested for best sensa-
tion site and lowest sensory threshold (7). At present, there is
insufficient evidence to recommend the use of complex electrode
configurations such as a longer (extended) cathode (two adjacent
electrodes) or a “guarded” cathode (two anodes separated by a
cathode). Although such electrode configurations have been
suggested in SNM (16,46), there is no evidence that superior clini-
cal outcomes can be achieved in this way. Moreover, recently
published computational models on SNM have suggested that a
longer cathode even reduces the activated tissue volume (47).
Similarly, no clinical benefit has been reported for a “guarded”
cathode (16). Selecting the most comfortable program setting for
the patient is of key importance (2) and all programming settings
should be carefully recorded in the patient’s medical records for
reference.

After a period of time, patients may experience a loss of the
stimulation perception meaning that the IPG is operating at a
subsensory level. If clinical benefits are still present, patients
should be educated not to increase the amplitude permanently,
even if they lose the constant stimulation perception. In case of
doubt whether the stimulation system is still working, patients
can check the amplitude and the device status with their patient
programmer. They can also temporarily increase the amplitude or
intentionally deactivate and then reactivate the system as typi-
cally reactivation causes the stimulation to be perceived.
There is no unanimous consensus from the expert group whether

the IPG has to be switched off during micturition or defecation,
although single cases have been reported where patients needed to
deactivate the IPG in order to be able to void (48). It has been
reported that SNM has been successfully used for treating urinary
retention, overactive bladder and fecal incontinence at most centers
without switching off the IPG before voiding/defecation (49).

Recommendations for Follow-Up
With the InterStim™ II system, up to four individual patient pro-

grams and seven predefined programs can be activated by the
physician or HCP for both the test and chronic stimulation phases.
There is no unanimous recommendation from the expert group,
whether one or several patient programs are preferable to simplify
the follow-up. On one hand, several programs will offer those
patients living remotely from the hospital the advantage of chang-
ing predefined programming settings by themselves if they experi-
ence loss of efficacy or undesirable stimulation. Furthermore, some
complex cases may require more frequent reprogramming. In case
of lack or loss of efficacy, each program should be tried at least for
a period of two to four weeks to draw any valid conclusions (2). On
the other hand, some patients may overuse different programs be
confused about which setting to choose and this can make it diffi-
cult to assess the therapeutic success.
The majority of programming can be done as a part of routine

follow-up (16). Service provision must ensure routine follow-up and
programming in the long term (6). Two programming visits per year
are reported as average in subjects with overactive bladder and
interstitial cystitis (16). Similarly, an average of 2.15 reprogramming
sessions during the first year following implantation of the IPG has
been reported in a urological Medicare patient population with that
number decreasing over subsequent years (50). In accordance, most
reprogramming was performed in the first year after implantation in
patients treated for fecal incontinence with long-term follow-up (51).

LIMITATIONS

There is scarce literature on the impact of programming
changes on the clinical effectiveness of SNM. From 12 studies on
programming, which met the inclusion criteria of this review, six
studies reported on the effects of cycling and four reported on
the effects of changing the pulse frequency. Sample sizes in the
few published clinical studies were small and conclusions of this
article therefore reflect mainly expert opinion. It is noteworthy
that there are more animal studies on the optimal stimulation
parameters for SNM than well-designed clinical studies. Further
good-quality studies are needed to identify the optimal program-
ming parameters to apply a systematic approach to programming
changes of SNM for both bladder and bowel dysfunctions. How-
ever, these are difficult to perform due to the length of time and
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patient input required to obtain data on sometimes subtle
changes in efficacy which can be easily confounded or biased by
patient behavior, medication use, or day-to-day variations in the
severity of the underlying condition.

PROGRAMMING ON A PRACTICAL BASIS

Programming a key step of SNM therapy is not complex.
Throughout the various steps of SNM therapy from start to
follow-up, what messages could we keep in mind for day-to-day
practice with a value of simplicity and reinforced efficacy?

1. There are few programming settings which seem beneficial or
significantly impact patient outcomes.

2. Only four basic electrode configurations could be identified
according to four different options to define the cathode
[− pole].

3. Although continuous stimulation is still the standard, cyclic or
intermittent stimulation may be used in some patients to
extend battery life without compromising the clinical efficacy
or to avoid accommodation.

4. In a majority of patients, the proposed stimulation parameters
will allow a satisfactory improvement for long periods of time.

5. The effects of changing other parameters of stimulation
(e.g., pulse frequency) are unclear; however, doing so may ben-
efit some patients.

6. A regular follow-up (at least once per year) is, however, neces-
sary to assess and eventually optimize results, as well as to
reassure patients.

7. In a few patients, loss of efficacy or side-effects may require
specific management.
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COMMENTS

This paper by the European SNM Group is a very welcome docu-
mentation of programming strategies not only from their own prac-
tices but from their conducted literature review. Too often I suspect
physicians have had their accumulated tips and tricks gained from
colleagues who trained them or from the empirical experience of
senior colleague large volume implanters. It certainly was so for me.
A more rigorous scientific approach is one that can be embraced by

most of us in this field to considerable benefit. If everyone thinks that
their company programming representative is state of the art then
that is mathematically impossible. The Lake Wobegon Effect cannot
apply in real life (we are not all ‘taller than average‘!) and thus ensur-
ing there is physician involvement and physician oversight is critical
in optimizing results. Remember most patients are ‘happy’ with a
30% improvement in their symptoms but the therapy should be
explored to provide them with the optimal outcome, whatever that
may be.
I am convinced, based on the recent breakthroughs in exploring

subsets of SCS programming, that more options or rescue programs
exist out there as yet untried. We should continue to explore the
programming landscape and tie that into critical insights from animal
models. I look forward to an update from this group in the years
to come.

Marc Russo, MBBS
Newcastle, NSW, Australia

***

I feel this article is appropriate and timely. The article is one of
expert opinion and is the best we have currently. I feel this will open
discussion regarding the “voodoo” of programming that exists
currently.

Kevin Benson, MD
Sioux Falls, SD, USA

***

This monograph from an expert group on neuromodulation pro-
vides useful guidance on initial programming of the Interstim II
device. The scientific basis underlying the recommendations is publi-
shed in an accompanying paper. Those familiar with programming
will be aware that no one electrode combination is reliable and
reprogramming with electrode adjustment or voltage change is
often required. The advice regarding the importance of sensory
localisation in the midline is valuable.

Ronan P. O’Connell, MB BCh, BAO, MD
Dublin, Ireland

***

Summarizing the programming parameter definitions and data
behind established standard settings is helpful for the implanter of
current sacral neuromodulation systems. One can feel confident that
the standard settings for pulse width and frequency have science
behind them and were not arbitrarily picked. Standardizing lead
placement is invaluable in order to improve patient outcome and
extend battery life.

Jannah Thompson, MD
Grand Rapids, MI, USA
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