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Objective

To characterize the longer-term therapeutic response of per-
manent sacral nerve stimulation for fecal incontinence and to
delineate suitable indications and the mode of action.

Summary Background Data

A single report of permanent sacral nerve stimulation in three
patients followed up for 6 months showed marked improve-
ment in fecal continence. Acute evaluation has shown that the
effect may be mediated by altered rectal and anal smooth
muscle activity, and facilitation of external sphincter contrac-
tion.

Methods

one, and disruption of both sphincters in one.

Results

All patients had marked improvement. Urgency resolved in all
three patients with this symptom. Passive soiling resolved
completely in three and was reduced to minor episodes in
two. Continence scores (scale 0—-20) improved from a median
of 16 before surgery to 2 after surgery. There were no early
complications, and there have been no side effects. One pa-
tient required wound exploration at 6 months for local pain,
and a lead replacement at 12 months for electrode displace-
ment. The quality of life assessment improved in all patients.
The resting pressure increased in four patients, but there was
no consistent measured physiologic change that could ac-

Five women (age 41—68 years) with fecal incontinence for count for the symptomatic improvement.

solid or liquid stool at least once per week were followed up
for a median of 16 months after permanent implantation. All
had passive incontinence, and three had urge incontinence.
The cause was scleroderma in two, primary internal sphincter
degeneration in one, diffuse weakness of both sphincters in

Conclusions

In patients with sphincter degeneration and weakness, and
possibly in those with sphincter disruption, sacral nerve stimu-
lation markedly improves fecal incontinence.

There is no simple surgical procedure that reliably reamitriptyline may inhibit rectal motor activity and reduce
stores continence in patients with structurally intact bupassive leakage caused by a weakened anal sphincter. One
weak anal sphincter muscles or in patients with disruptioneport on sphincter injection augmentation with GAX (glu-
of the internal anal sphincter. These patients are traditioneraldehyde cross-linked) collagen as a bulking agent found
ally managed with conservative therapies such as antidiafarked short-term improvement in 71% of patients with
rheal agents and dietary manipulation. More recently, reinternal sphincter dysfunction or an internal sphincter de-
ports on the use of other pharmacologic therapies, such gsct2 Although biofeedback behavioral treatment produces
phenylephrine and oral amitriptyline, have shown success ifjyprovement in most patients in the short term, benefit is
some patients with internal sphincter dysfunction. Phenyls, e consistently observed in patients with external as
ephrine applied topically to the anus has been shown 19,5446 1o internal sphincter dysfunctihe medium-
increase anal sphincter resting pressuteow-dose oral . long-term efficacy of all these treatments are unknown.

An alternative approach to the management of these
patients may be to modulate the neurologic control of the
anorectum. This approach, known as sacral nerve stimula-
tion, has previously been used with success for urologic
incontinencé.~® The short-term results of its use in three
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Table 1. CAUSE, TYPE OF INCONTINENCE, AND ULTRASOUND FINDINGS

Ultrasound Findings

Type of Internal
Patient Cause Incontinence Sphincter External Sphincter
1 Scleroderma with IAS degeneration Passive Intact but thin Normal
2 Postoperative (fistula) IAS fragmentation Passive + urge Fragmented Small defect anteriorly
+ obstetric EAS defect
3 Primary IAS degeneration* Passive + urge Intact but thin Normal
4 Idiopathic EAS + IAS weakness Passive + urge Normal Normal
5 Scleroderma with IAS degeneration Passive Intact but thin Normal

EAS, external anal sphincter; IAS, internal anal sphincter.
*Vaizey CJ, Kamm MA, Bartram Cl. Primary degeneration of the internal anal sphincter as a cause of passive faecal incontinence. Lancet 1997; 349:612-615.

patients with fecal incontinence with a weak but structurallytension lead (Medtronic 7495) with a percutaneous connec-
intact external sphincter have also been repoftesing  tion to the same type of external stimulator. To ensure
this technique with temporary percutaneously placed eleceptimal placement of unilateral implanted electrodes, the
trodes, we have shown in a previous acute study that thersacral nerve root that produced the maximal anal response
is an effect on rectal and internal sphincter smooth muscléo stimulation (S3 in all cases) was identified by percutane-
activity, in addition to facilitation of the external sphincter ous needle stimulation. An incision over the sacrum allowed
striated muscle functiof. access to the sacral foramen, and the implanted electrodes

This study describes the use of permanently implantegyere inserted directly into the foramen and were secured
sacral nerve stimulation in patients with internal or externalyith sutures to the sacral periosteum.

sphincter (or both) weakness, and one patient with weakness stimulation for the 1- or 3-week test periods was at a

associated with structural sphincter damage. level just above the sensory threshold for each patient. It
varied from 0.4 to 2.0 volts. Pulse frequency (15 pulses/sec)

METHODS and pulse width (210 microseconds) were the same for all
atients and were kept constant throughout the period of

Five women, median age 59 years (range 41-68), unde S
went implantation of a permanent sacral electrode and stim- For all patients, the decision to progress from temporary

Iuelzgir.oﬁgeh?)de:evtx:/zlerczggﬁﬂgr?téz S(;)rllldaogrl?suplgcs';\?gllyatr eto permanent stimulation with the implantation of a com-
corded diary card T,he median preoperative duration o lete stimulating system was made on the basis of a greater
Svmptoms was 3 .ears (range 3-6). All had failed to im- han 50% improvement in either the number of episodes of
ymp ye g€ o-0). . . . incontinence or incontinence-free days during the test pe-
prove adequately with conservative treatment with antidi- . 4 Thi q ted usi rom di d that
arrheal drugs. Details of the causes of incontinence, preo 10d. This was documented using a symptom diary card tha
r;iietalled the number of episodes of incontinence to solid or

erative symptoms, and ultrasound findings are shown i i | h dav. Th t a diarv has b ious|
Table 1. Patient 2, with internal sphincter fragmentation and'qu_I stool each day. The use of a lary has been previously
gglldated for the assessment of fecal incontinence in our

an external sphincter defect, had undergone a postanal r ? X o2 o
pair 2 years previously. Patient 4, with external and internafiepartment. All patients clearly satisfied the criteria for

sphincter weakness, had failed to improve with a full coursd&rmanent stimulation. _
of biofeedback treatment. The two patients who had been evaluated with a percu-

The surgical procedure and equipment used for permd@neous electrode had a permanent sacral electrode surgi-
nent electrode and stimulator implantation have been dec@lly placed. All five patients had a stimulator (Medtronic
scribed previously:” Before permanent implantation, pa- nterstim Implantable Pulse Generator 3023) placed in the
tients underwent temporary percutaneous stimulation t@nterior abdominal wall, superficial to the rectus muscle.
assess their likely response to treatment. Patients 1 and imulators were connected to the implanted sacral elec-
had a 1-week trial of sacral nerve stimulation using atrode by a subcutaneously tunneled lead. Once implanted,
percutaneously placed wire electrode (Medtronic 041830-stimulators were left turned on continuously at a level just
004; Medtronic, Minneapolis, MN) attached to an externalabove that required to produce threshold perineal sensation.
stimulator (Medtronic Screener Model 3625} he remain- Fecal continence scores (Cleveland Clinic Continence
ing three patients had a 3-week trial of stimulation with aScoring Systentf and quality of life assessments (Short
surgically implanted fixed sacral electrode (MedtronicForm Health Survey Questionnaire [SF-3é]were ob-
3080); it was connected by a subcutaneously tunneled exained before stimulation and with permanent stimulation.

udy.
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Table 2. FREQUENCY OF EPISODES OF INCONTINENCE

Episodes of Incontinence to Solid or Liquid Stool During a 7-Day Period

With Temporary Stimulation With Permanent Stimulation
Patient Pre-stimulation Before Permanent Stimulation at a Median of 16 Months
1 15 0 0
2 58 7 8
3 5 0 0
4 2 0 0
5 11 0 0

Prospectively recorded on the diary card during a 7-day test period. Two patients had minor passive soiling: the patient with daily soiling is shown in the table, and the
other patient had minor soiling once a month only and no episodes during the diary card period.

Anorectal physiologic testing was performed before stimu-as a presenting symptom. Passive soiling resolved in three
lation, during the period of trial stimulation with the exter- patients, was reduced to less than monthly minor episodes in
nal stimulator, and with the permanently implanted stimu-one, and was reduced to daily minor episodes in one.
lator. This included maximum resting and squeeze anaCleveland Clinic continence scores (0—20 scale; Perfect
pressures, and rectal sensory threshold, sensation of urentinence, 20= total incontinence) improved from a me-
gency, and maximum tolerated rectal volume to balloondian of 16 (range 13-20) before implantation to 2 (range
distention with air. Manometry was undertaken using a0-13) with implantation P < .001). The patient with a
stationary pull-through technigtfewith an eight-channel postoperative continence score of 13 and daily episodes of
water-perfused system, and the squeeze pressure was meanor fecal soiling had near-perfect continence immediately
sured as the mean incremental rise above resting pressuadter implantation, and again after reimplantation of her
Rectal sensation was tested using balloon distention witllisplaced sacral electrode at 12 months. She has had a
air.? recent deterioration in symptoms with the onset of diarrhea,
In view of the small number of patients in this study, only and this is thought to relate to possible lead displacement.
limited statistical analysis has been performed, and data are Table 3 details the SF-36 quality of life assessment mea-

presented in full. sured before implantation and at a median follow-up of 16
months (range 3-16). All patients showed an overall im-
RESULTS provement with permanent sacral stimulation in several of

the parameters measured.
All five patients had marked symptom improvement.
Table 2 shows the episodes of incontinence during a 1—Week tal Physiologic Testi
period before implantation, with temporary stimulation, and norecta ysiologic Testing
with permanent stimulation at a median of 16 months (range Results of anorectal physiologic testing before stimula-
3-26). Fecal urgency resolved in all three patients with thigion, with temporary stimulation, and with permanent stim-

Table 3. QUALITY OF LIFE ASSESSMENT

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Before After Before After Before After Before After Before After

Role-Emotional — 100 0 33 33 50 - 33 0 0
General Health 86 82 37 32 72 62 57 72 0 5
Mental Health 76 92 32 52 64 60 72 76 44 56
Bodily Pain 30 100 40 61 74 84 30 50 12 12
Physical Functioning 70 80 100 85 72 80 100 100 5 100
Role-Physical 0 100 25 100 75 100 100 75 0 0
Social Function 12 100 50 37 75 100 100 87 0 12
Vitality 10 80 20 25 70 50 55 55 15 5
Health Transition 80 60 60 60 — 60 80 60 20 60

Adjusted scores on The Short Form 36 Health Survey Questionnaire; O is poor and 100 excellent.
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Table 4. MAXIMUM RESTING AND SQUEEZE ANAL PRESSURES

Resting Pressure (cm water) Squeeze Pressure (cm water)
Patient Before Temporary Permanent Before Temporary Permanent
1 35 35 70 120 165 84
2 40 40 44 45 80 30
3 40 60 32 80 105 81
4 40 70 90 10 35 40
5 16 34 49 140 160 187

ulation at a median of 16 months (range 3—26) are shown imequired reimplantation of the sacral lead at 12 months after
Tables 4 and 5. Although the involuntary resting pressurdraumatic lead displacement from the sacral foramen, with
was improved in four of the five patients, there was norestoration of continence.
clearly definitive change in either resting pressure (40
[range 16-40] vs. 49 [32-90] cm water, before vs. after,,. .
stimulation;P = .10) or squeeze pressure (80 [10—-140] vs.St'mUIat'on Voltages
81 [30-187] cm waterP = .72) with permanent, continu-  Permanent stimulation amplitude was adjusted with time
ous stimulation. In particular, voluntary contraction showedto fine-tune continence. Stimulation values over time are
no consistent change. Threshold and urge sensory volume&$fiown in Figure 1. There was no set pattern to stimulation
to distention were altered in the short term but returned taequirements. Wavelength (210 msec), frequency (15 Hz),
original values in the long term. In the long term, thereand stimulation mode (continuous) were constant through-
appeared to be no change in threshold volume to ballooout the period of the study.
distention (45 [30—60] vs. 30 [25—-70] mIB, = .48) or in
urge volume (70 [40-100] vs. 80 [50-105] mB;= .61].
There was a possible increase in maximum tolerated Vo|quISCUSSION
(95 [75-150] vs. 130 [75-235] mLP = .36). Pudendal  Thjs study has shown that permanent sacral nerve stim-
nerve-terminal motor latencies were normal before surgeryjlation is an effective treatment for fecal incontinence in
on both sides in four patients, and on one side in theatients with both internal and external sphincter insuffi-
remaining patient. After stimulation, pudendal latenciesciency. A novel aspect of this therapy for fecal incontinence
were difficult to measure because of stimulation artifact ands the ability to perform a trial of treatment over a 1- to
have not been recorded. 3-week test period before the decision is made to proceed
with permanent implantation. The high incidence of dis-
placement of a percutaneously placed test electfddd to
a modification in our technique in three patients in this
There were no perioperative complications, and therestudy. The introduction of a surgically fixed electrode for
have been no side effects of chronic stimulation. One patierthe test period ensured that these three patients had a 3-week
required wound exploration at the site of connection of thetest period with no loss of effect of the stimulation. With
sacral and stimulator extension leads (left loin) at 6 monthither technique, the operation is simple and carries a low
for local discomfort. There were no abnormal findings, andcomplication rate. No bowel preparation is necessary, and
the discomfort subsequently resolved. The same patiemqgatients are mobilized and given a full diet the same day as

Complications

Table 5. THRESHOLD, URGE, AND MAXIMUM TOLERATED RECTAL VOLUMES TO
BALLOON DISTENTION

Threshold Volume (mL air) Urge Volume (mL air) Maximum Tolerated Volume (mL air)

Patient Before Temporary Permanent Before Temporary Permanent Before Temporary Permanent

1 45 75 45 65 120 80 140 150 120
2 30 125 25 40 175 85 75 175 130
3 45 120 30 70 250 75 95 200 235
4 50 100 70 75 185 106 80 190 180
5 60 45 25 100 85 50 150 110 75
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their surgery. In addition to the symptomatic improvementanal repait®for fecal incontinence, the long-term results are
documented on the diary card, quality of life was alsoless encouraging. The long-term success of overlapping
shown to improve in the medium term. repair is approximately 509, and 5-year continence rates
The only previous report of the results of treatment withmay be as low as 26% with postanal repgéit€ This study
this technique in fecal incontinence was confined to patienthas shown that the clinical effects of sacral nerve stimula-
with external sphincter weakneSall three patients had an tion for fecal incontinence are maintained in the medium
intact external sphincter, and it was assumed that the maigrm (median 16 months). Using similar techniques as de-
effect of stimulation was by means of the alpha motor fibersscribed in this article, sacral nerve stimulation appears to
with resultant facilitation of the external sphincter muscle maintain good long-term results when used for the treatment
and enhancement of squeeze pressures. A detailed stugy urologic disorder$®=2* There is some evidence to sup-
looking at the possible modes of action of sacral nerveyort the long-term efficacy of dynamic gracilopla&gand
stimulation? using both static and ambulatory physiologic the artificial bowel sphinct&?2*for fecal incontinence, but
techniques, showed that in addition to facilitation of theseries are few and numbers are small. Further studies are
external sphincter muscle, there is also neuromodulation Qhgicated to refine the indications for sacral nerve stimulator

sacral reflexes that regulate rectal sensitivity and contractilynpjantation, to prove its efficacy in a multicenter trial, and
ity, apd anal motility. In thl§ study, none of the five pgtlents to assess the long-term results.

had isolated external sphincter weakness. All had internal

sphincter weakness, one had external sphincter weakness in

addltlorj to internal sphlnctgr Weakngss, and one had a Sm"ﬁeferences

defect in the external sphincter. This study failed to show

any definite long-term evidence of external sphincter mus-1. Carapeti EA, Kamm MA, Evans BK, Phillips RKS. Topical phenyl-
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As for other available treatments for fecal incontinence of 7
varying causes, this treatment needs to be considered in the
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undergoing anterior overlapping sphincter repaar post-
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