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CASE REPORTS

Successful sacral nerve modulation despite migration
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ABSTRACT

Background: Sacral nerve modulation (SNM) is a minimally invasive treatment for chronic constipation or incontinence when
conservative treatment is insufficient to provide relieve of symptoms.
Case description: A 74-year-old patient with an implanted sacral nerve lead is presented in this case report with a dislodged lead
without an adverse change in her incontinence treatment. This phenomenon has never been described before and raises the debate
on sacral lead positioning in sacral nerve stimulation.
Discussion: There are a lot of conflicting data regarding ideal lead positioning, such as S3 versus S2 or S4 implantation. The lead
position in our case doesn’t correspond to previously described locations and pathways which corroborate the legitimacy of new
developments in this area such as percutaneous tibial nerve stimulation, transcutaneous tibial nerve stimulation and transcutaneous
abdominal electrical stimulation (TEN).
Conclusions: The implantation of SNM seems standardized but leaves voids in the technique where further research is needed to
refine it.
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1. INTRODUCTION
Sacral nerve modulation (SNM) is a relatively new and up-
coming treatment when applied in chronic constipation or
faecal incontinence cases. After the failure of conservative
treatment (biofeedback training and bulk forming agents)
and when anal sphincters are not amenable to repair or after
unsuccessful surgery, surgical options are limited and often
very invasive. It is in that context that SNM has been sug-
gested to provide relieve and in so doing avoid a colostomy.
Several retrospective trials and 3 prospective crossover tri-
als have proven the beneficial effect of this technique in the
treatment of faecal incontinence with an overall success rate

of 65%-80% among these patients.[1–3] The main advantage
of this new technique is the possibility of reliably testing its
effectiveness before carrying out the definitive procedure.[4]

In this article, a case is described of a 74-year-old patient
who had a sacral lead implanted in 2002 in another hospi-
tal. The patient presented with a dislodged lead after falling
down a flight of stairs, causing painful sensations in the left
leg without a decrease in the effectiveness of the sacral neu-
romodulation. This phenomenon has never been described
before and raises the debate on sacral lead positioning in
sacral nerve stimulation.
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2. CASE PRESENTATION
Patient G, a 74-year-old female, suffered from incontinence
several years after the uncomplicated birth of her only child
and undergoing a hysterectomy in 1972. in order to reduce
the discomfort, the patient had an anal repair in 1992 with
average success. Due to an increase in symptoms despite this
previous surgery, the patient had a sacral nerve stimulator
implanted in 2002. it was revised in 2003 with adequate
relieve of her incontinence. The patient only lost some stool
when exercising intensely with a maximum of twice a month.

The patient came to us out of concern for the position of
a sacral nerve lead after a fall from a flight of stairs some
time previously, leaving her bruised at the back, the left but-
tock and the left leg. Since then, the patient felt a painful
sensation in the left leg whenever she turned the stimulator
on. The pain subsided when the patient turned the stimulator
off, all the while experiencing no change in the effects of
her incontinence treatment. the patient also believed that the
stimulator had shifted.

Upon examining the patient, the stimulator location was
sensitive to touch. the patient also had a small swelling diag-
nosed at a previous consultation as some granulation tissue
just medial of the stimulator, that leaked some serous fluid
from time to time. Rectal exam revealed no abnormalities. A
technician was asked to evaluate the stimulator and found no
malfunction.

2.1 Investigations
An X-ray was made to evaluate the position of the stimulator
as well as the lead. It showed an intact lead that had shifted
from the correct position in the third sacral foramen to a
more posterior location. (see Figure 1A and 1B)

2.2 Treatment
At first it was decided to turn off the stimulator completely
with the idea that this would treat the painful sensation to the
left leg. It was also hypothesised that it would not cause a
relapse of symptoms with regard to her incontinence prob-
lems since the lengthy stimulation by the device might have
caused a change in sensation at the level of the rectum, with
better continence as a result.

2.3 Outcome and follow-up
At the next follow-up visit a couple of weeks later the patient
complained of losing stool almost daily, proving the func-
tionality of the stimulation despite its dislocated position. the
patient was then booked for surgery. Under local anaesthesia
a new temporary lead was positioned in the left fourth sacral
foramen. When tested the new lead triggered a good sensory
response at the anus prompting the switch for a permanent

lead. The permanent lead was tunnelled underneath the skin
and connected to the old pacemaker in the left buttock. An
attempt was made to remove the old lead in the right sacral
foramen but the lead broke and the distal end was left in
place. After surgery the patient had regained good control
of her bowel movements. the patient experienced no more
episodes of incontinence. And although the painful sensation
in her left leg improved it still persisted in an uncomfortable
degree. After ruling out stimulator or lead infection, a neu-
rologist consult identified arthrosis of the L4-L5 joint as a
possible explanation for the patients’ symptoms with regard
to the painful sensation.

Figure 1. X-ray showing the tined lead posterior to the
sacral bone instead of through the third sacral foramen

3. DISCUSSION
Since 1995, electric stimulation of sacral nerve roots is ap-
plied to produce positive effects in treating pelvic condi-
tions.[5] Although this technique was developed more than
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25 years ago, the exact working mechanism is as yet unclear.
Our case is a great testimony to this fact, since a dislodged
lead still triggered the right response. These uncertainties
leave voids in the technique where further research is needed
to refine it.

3.1 The value of sensory responses
In the initial test phase (percutaneous nerve evaluation, PNE)
as well as when implanting the permanent lead, the lead is
positioned in one of the sacral foramina. When a motoric
response is observed this constitutes an objective means to
confirm contact between an electrode and a nerve. These
responses could be contractions of the m. levator ani and/or
flexion of the big toe. When the procedure is performed
under local anaesthesia this gives the added bonus of patient
feedback regarding sensory responses that confirm the cor-
rect positioning of the lead and help select the appropriate
foramen.[6, 7] Isolated sensory responses don’t necessarily
mean that permanent implantation will fail. Cohen et al.
reported that motoric responses are superior to sensory re-
sponses in predicting clinical success so they recommend
to perform permanent implantation solely when motoric re-
sponses were elicited.[8] Yet this is contradicted by data from
the study of Govaert et al. which showed that a correct po-
sition of the lead can be based on sensory responses alone,
illustrating the importance of these sensory responses.[7]

3.2 Foramen selection
Although there is no known working mechanism, the gen-
eral principal states that stimulation of a neurologic pathway
can modulate an existing effect in another pathway through
synaptic interaction.[9] Presumably this results in a change in
sacral reflexes, causing stabilisation of contractile activity of
the rectum and sphincter as well as an improvement in rectal
sensibility.[10] The left or right sacral foramen S3 is the nerve
root most frequently chosen when implanting a temporary
or permanent lead, since it leads to the best motor responses
based on the experience of different research groups.[4, 11]

This is in accord with the anatomic origin of the innervation
of the detrusor muscle and sphincter. Surprisingly S2 and
S4 can occasionally elicit the best responses and the area
where contact provokes responses indicative of an electrode
position in S3 and S4 can vary widely among patients.[4, 12]

3.3 Bilateral versus unilateral stimulation
Although there is experimental and clinical evidence that bi-
lateral stimulation of the sacral nerves can lead to an additive
effect, this did not produce significant results in a compar-
ative trial.[13] Hence when unilateral percutaneous nerve
stimulation fails, a bilateral test can be contemplated.[14, 15]

3.4 Amplitude
In early articles concerning SNM, the amplitude is set at a
level corresponding to the level at which sensory responses
were first elicited (the sensory threshold).[16] This is still the
most frequently applied tactic.[17] Yet symptom improve-
ment can also be seen in patients who didn’t have a sensory
response upon implantation which suggests that the ampli-
tude can be set at a level below the sensory threshold without
affecting the outcome.[18–20] This reflects the suggestion
that the median amplitude necessary to provoke a sensory
response is lower in patients with greatest reduction of symp-
toms.[21]

3.5 Thinking outside the box
Building on the general principal of neuromodulation
through sacral nerve stimulation and supported by cases
similar to ours, other techniques have been developed where
peripheral nerves are stimulated who connect anatomically
to sacral nerves. These techniques are percutaneous tibial
nerve stimulation (PTNS) and transcutaneous tibial nerve
stimulation (TENS). The posterior tibial nerve finds its roots
in the sacral plexus and with PTNS and TENS this nerve is
stimulated at the level of the ankle.[22–24] In PTNS a very
fine needle is inserted in the tibial nerve posterior to the me-
dial malleolus. An electrical impulse is given through this
needle over a period of 30 minutes on a weekly basis. In
TENS, stimulation is carried out with self-adhesive stimula-
tion electrodes without the need to insert a needle. Although
the results of bigger series have not yet been published, early
evidence suggests that these techniques produce the same or
similar results as SNM.[25, 26]

Taking things even further, transcutaneous abdominal elec-
trical stimulation (TEN) seems to elicit improvement of
symptoms through unknown pathways with seemingly no
anatomic link to the sacral plexus. With this technique a
self-adhesive electrode is used on the on the belly and back
at the level of the umbilicus.[22–24]

4. CONCLUSION

Although the technique of SNM seems to be standardized,
this case demonstrates that there are still several steps that
need to be clarified in order to define the best way to perform
the procedure and then to maximize the outcome.

Key messages:

• Although the technique seems to be standardized, sev-
eral steps still need to be clarified in order to define
the best way to perform the procedure and then to
maximize the outcome.
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• The fact that the lead is still functional despite its dis-
located position supports new research in stimulatable
peripheral locations with similar results.

• Although already widely applied, it remains unclear
how the results of SNM come about.
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