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         Abstract 

Aim 

The aim of this multicentre study is to report the results of sacral nerve stimulation (SNS) 

treatment for faecal incontinence (FI) in Finland and determine factors that could influence 

SNS treatment outcomes. 

Method 

This is a national multicentre study, involving all patients tested for SNS implantation in 

Finland from 1999-2017.  

Data were collected retrospectively from electronic patient archives and analysed for possible 

effects on treatment outcome.  

Results 

Of the 432 patients tested for FI with SNS, 365 were female. 313 (72.5%) of the tested 

patients advanced to permanent stimulator implantation. A successful final treatment 

outcome, with subjective alleviation of FI, was reported by 59.3% of the patients at the end of 

follow-up (mean 2.4 years, range: 8 days- 13.3 years).  

Patients with obstetric sphincter injury and idiopathic FI had more permanent stimulator 

implantations compared with patients with iatrogenic injury (p=0.012). Male patients had 

significantly worse test phase outcomes compared with female patients (p<0.001). Age did 

not influence treatment outcome (p=0.446) 

Conclusion  

Subjective final success of SNS treatment for FI was achieved in 59.3% of patients at a mean of 

2.4 years. Gender and aetiology of FI influenced the test phase and final treatment outcome 

of SNS treatment.  

 

What does this study add to the literature? 

We found that factors such as gender and aetiology of FI influence the test phase and final 

treatment outcome of SNS treatment.  
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Introduction 

Faecal incontinence (FI) is a condition with a dramatic negative effect on quality of 

life. It is estimated that 5% of the adult population of Finland and around 6% of the population 

in Western Europe suffer from FI [1, 2]. The aetiology of FI is multifactorial, with obstetric anal 

sphincter injury being the main cause of FI in women [3-7]. Other causes such as nerve 

damage, iatrogenic injury to the anal sphincters, neurodegenerative disease, and diabetes 

mellitus must also be considered [8, 9]. Most patients with FI can be treated conservatively 

with oral anti-diarrhoeal and bulking agents, physiotherapy, or bowel irrigation [10]. 

Sphincteroplasty can be considered in the presence of a sphincter defect for patients with FI 

unresponsive to conservative treatment [9]. Severe cases of FI can be treated with the 

construction of a stoma. 

Sacral nerve stimulation (SNS) has been found to be a more effective treatment 

option for severe FI than the currently available conservative treatments and has become the 

method of choice for bridging the gap between conservative and surgical treatment [11, 12]. 

SNS was initially developed in 1982 as a treatment for urinary incontinence [13]. The wider 

use of SNS revealed that the treatment also had beneficial effects on patients with FI [14].  

In Finland, the first SNS devices were implanted for the treatment of urinary 

incontinence in 1996 and for FI in 1999. Since the technique’s introduction, the number of FI 

patients treated with SNS has risen each year. In 2016 there were 89 devices implanted for FI, 

constipation, or pelvic pain syndrome.  

The aim of this study was to report the outcomes of FI patients treated with SNS in 

Finland and analyse the effect of demographic and aetiologic factors on SNS treatment.  

 

Method 

The study was conducted in accordance with the Finnish Medical Research Act 

488/199, 295/2004 and approved by the Ethics Committee of the Hospital District of 

Southwest Finland (ETMK:163/1801/2015).  

There are seven centres in Finland (Oulu, Tampere, Turku, and Helsinki university 

hospitals and Seinäjoki, Vaasa, and Jyväskylä central hospitals) that provide SNS treatment. All 

patients who had been selected for SNS testing in these centres since the initial introduction 

of the technique were included in the study. Data collection ended on 1 April 2017. Electronic 

patient databases were searched for NOMESCO procedure codes ABD30, AEA00, AEA20, 

AEA24, and AEA27. Data of all patients with FI, constipation, or pelvic pain as the indication 

for SNS treatment were collected. Patients with FI were selected from the initial study 

population for further analysis.  

The centres that provide SNS treatment in Finland have different criteria for a 

successful test phase. There are centres in Finland that use the 50% reduction of FI episodes 

per week as the criterion for a successful test phase and centres that use continence scores to 

indicate test phase success. This led us to define a successful test phase by patients advancing 
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to permanent stimulator implantation irrespective of the criteria used to do so. The final 

treatment was defined as successful when patients reported positive effects on their 

symptoms subjectively and had a permanent, functioning stimulator at the end of data 

collection. The test phase was defined as unsuccessful when the patient did not advance to 

permanent SNS implantation. Final treatment outcome was defined as a failure when SNS 

treatment was discontinued or patients reported no effect on symptoms.  

Patients were grouped by the aetiology of FI into five groups: patients with a history 

of obstetric injury, patients with a history of an iatrogenic sphincter injury, patients with 

idiopathic FI, and patients with a neurologic cause for FI formed four large groups. The fifth 

group was patients who had developed FI after rectal prolapse surgery and patients with 

other rare reasons for FI. The effect of different factors (demographic and aetiologic data, 

Wexner scores, anomanometry results, stimulator settings, and complications arising during 

SNS treatment) on the test phase and the final treatment outcome were analysed. Categorical 

variables were compared using the chi-squared test. The effects of continuous variables for 

success of the test phase and final treatment result were analysed using univariable binomial 

logistic regression analysis. Differences in mean Wexner scores before test initiation and 

during testing were compared using Student’s t-test. For justification, normality of the 

distribution was evaluated with the Shapiro-Wilk test. All of the tests used were two-sided, 

and p-values less than 0.05 were considered statistically significant. Microsoft® Excel® for 

MAC version 15.13.1 was used for data collection and statistical analyses were carried out 

using SAS system for Windows 10, Version 9.4 (SAS Institute Inc., Cary, NC, USA) and IBM 

SPSS® software Version 24 

All of the implanted SNS devices were supplied by Medtronic® Inc. (Minneapolis, 

Minnesota, USA). Until the end of 2002, a non-tined monopolar lead model 3057 PNE 

(Medtronic® Inc. Minneapolis, USA) was used for testing. From 2003 a quadripolar tined lead 

Model 3093 was used, which changed to model 3889 in 2014. 

. 

Results 

A Total of 701 SNS tests were done during the period of 1999-2017 for FI, 

constipation, or pelvic pain syndrome in Finland. Of these, 462 tests were conducted for FI 

and were included in this study. For 18 patients, there were insufficient data for analysis and 

they were excluded. 12 patients died during follow-up and access to their data was restricted, 

so they were also excluded from final analysis, leaving 432 patients who were included.  The 

median follow-up time from permanent SNS implantation was 2.4 years (858 days), with a 

range of 8 days to 13.3 years (4853 days). 

Of 432 patients, 313 (72.5%) had a successful test phase and advanced to permanent 

stimulator implantation. Of these, 256 (59.3%) had a successful final treatment outcome at 

the end of follow-up. The median time between initiation of the test phase and permanent 

stimulator implantation was 42 days (range: 14-1779 days). The permanent stimulator was 

removed from 41 (13.1%) patients.  
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The median age was 64.4 years (range: 23-89 years). Age did not have an effect on 

either the success of the test phase (p=0.813) or on the final treatment outcome (p=0.466). 

Most of the patients (84.5%) were female (Table 1). Of the female patients, 365 (76.7%) had a 

successful test phase, while only 49.3% of men advanced to permanent stimulator 

implantation (p<0.001). When patients with obstetric anal injury were excluded, the results 

were the same (p<0.001). However, once patients had advanced to permanent stimulator 

implantation, the sex of the patient had no statistically significant effect on the final treatment 

outcome (p=0.637).  

The different aetiologies of patients are presented in Table 1. There was a statistically 

significant difference between patients with different causes for their FI having a successful 

test phase (p=0.001), but once they had advanced to permanent stimulator implantation, the 

aetiology of FI had no effect on the final treatment outcome (p=0.057). Patients with a history 

of obstetric anal sphincter injury and idiopathic FI had the best test phase outcomes, while 

patients with iatrogenic injury fared worst, with only 57.6% having a successful test phase 

(p<0.001).  

There were proportionally more men (34.0%) in the iatrogenic injury group compared 

with other groups (p<0.001). After excluding patients with OASI, the difference remained 

significant (p<0.001). Data for specific types of iatrogenic injury were available for 39 patients 

(Table 4). There was no significant difference between the injury types in the outcomes of the 

test phase (p=0.277) or in the final treatment outcome (p=0.399). The results overall are not 

as good as the results following OASI or idiopathic FI. 

Anomanometry showed that patients with FI have lower than normal resting and 

squeeze pressures. The results of anomanometry measurements are presented in Table 2. 

There was no correlation between measurements and either test phase results or final 

treatment outcome. 

The Wexner scores dropped considerably during SNS testing (p<0.001), but baseline 

Wexner scores did not have an effect on the success of the test phase (p=0.141). The Wexner 

scores prior to test initiation and during testing are presented in Table 3. The mean change in 

the Wexner scores before test initiation and during testing was -8.7 with a standard deviation 

of 4.66. The change in the Wexner scores before test initiation and during testing was an 

indicator of a successful test phase (p=0.003); patients with a bigger drop in Wexner scores 

had a more successful test phase.  

There were 65 patients (15.0%) who experienced a complication during SNS testing 

and 19 patients (4.4%) who experienced a complication after permanent stimulator 

placement. The most frequent complication that arose during the test phase was operation 

site infection (in 26 cases). Operation site pain was the most common complication after 

permanent stimulator implantation. These are presented in Figure 1. Of the patients who 

experienced a complication during SNS testing, 62.5% had a successful test phase, whereas 

74.6% of the patients with no complications during testing had a successful test phase 

(p=0.046). A complication after permanent stimulator implantation had a significant negative 

effect on the final treatment outcome (p<0.001) (Table 1). Of the patients who experienced a 
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complication during the test phase, 25 (40.3%) required the removal of the electrode and 

cessation of the test. In 2 cases (3.2%) the electrode was replaced and testing was continued. 

The majority (83.3%) of the tests were done under local anaesthesia, with the 

remainder  under general anaesthesia. There was no significant effect on the mode of 

anaesthesia on the test phase (p=0.715) or the final treatment outcome (p=0.381). In most 

cases (87.4%), a quadripolar tined lead was used for testing. Patients with responses from all 

four electrodes in the quadripolar lead had more successful test phases (p=0.031) than 

patients in whom one or more of the electrodes were not responding. The number of 

responding electrodes during testing did not have an effect on the final treatment outcome 

(p=0.114). The majority of the leads were placed in either the S3 foramen (57.0%) or in the S4 

foramen (42.3%). The placement of the electrode had no significant effect on the test phase 

(p=0.116) or final treatment outcome (p=0.258). 

 

Discussion  

This Finnish national study is the largest investigating the results of SNS treatment for 

FI to date. These results are comparable for patient demographics, rates of permanent 

stimulator implantation, and complications to other published data [15-18].  

Though SNS treatment has shown to be clinically effective in the short- and long-term, 

there are only a few studies looking at the factors influencing the success of the SNS test 

phase or final treatment [18-22].  In addition to reporting Finnish SNS treatment results, we 

analysed the effect of different variables on the success or failure of SNS treatment. We were 

able to show that, contrary to the results of some previous smaller studies, age does not have 

an effect on the success of the test phase or the final treatment outcome [18, 23, 24]. This 

finding suggests that age should not be a limiting factor for initiation of SNS treatment, though 

cognitive function must be evaluated to confirm patients are capable of manipulating the 

patient controller device.  

 

Gender did play a role in advancing from the test phase to permanent stimulator 

implantation. This finding has not been reported in previous studies. The reason for men 

having poorer test phase outcomes is unclear. They have a different aetiologic profile of FI 

compared with women, but when patients with obstetric injury were excluded from the 

analysis, the difference in test outcome was smaller but still significant. Once implanted with a 

permanent stimulator, however, men have the same long-term results as women. This finding 

does not suggest that the availability of SNS treatment should be limited to female patients 

only, but is grounds for further research.  

 

Previous studies have not shown the aetiology of FI to have an effect on SNS treatment 

outcomes [25-28]. In our study, patients with a history of iatrogenic injury had poorer success 

rates compared with patients with obstetric sphincter injury or idiopathic FI. Though there 
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were proportionally more male patients with iatrogenic injury, the poor outcomes in this 

group can not be attributed to this finding alone, since patients with neurologic FI and FI due 

to rectal prolapse had a similar proportion of male patients and significantly better test phase 

outcomes.  

Iatrogenic injury represents a large heterogeneous group, with injuries ranging from 

sphincter damage to low anterior resection syndrome. There were no significant differences 

between the test phase success rates or the final treatment outcome among patients with 

different types of iatrogenic injuries. The results are not as good as those following OASI or 

idiopathic FI, suggesting that patients with a history of iatrogenic injury should be considered 

for SNS treatment less readily. Patients with an obstetric sphincter injury and those with 

iatrogenic injury have a history of prior sphincter damage, but our results show that the 

treatment outcomes for these two groups are significantly different. The reason for this 

finding is unclear and requires further research.  

As shown in previous studies, anal physiology testing did not predict the success of 

SNS treatment [23, 25, 27]. Athough there were only a minority of patients with available data 

from anomanometry studies, there is enough evidence from other similar studies to advocate 

refraining from anal physiology testing prior to SNS treatment for FI [23, 25, 27]. 

There were considerable shortcomings in the availability of the data concerning 

symptom specific scoring. The post implantation Wexner scores were only available for 93 

patients. As expected, the Wexner scores dropped significantly after test initiation with a 

more marked change in the scores after a successful test phase.  

The number of responding electrodes in a quadripolar lead did seem to influence the 

outcome of SNS testing. This finding is not surprising, since responsiveness of all four 

electrodes indicates that the lead is in good contact with the sacral nerve root and is working 

properly.  

Our study showed that complications during testing and after permanent stimulator 

implantation had a negative effect on the test phase and final treatment outcome. The rates 

of complications in the Finnish national cohort are similar to those reported in previous 

studies [29,30]. The most frequent complication occurring during the test phase was 

operation site infection. Our data were insufficient to draw any conclusions on the type or 

length of antibiotic prophylaxis that would be most effective. There is no consensus as to 

when would be the optimal time to attempt SNS testing again (if at all) after test termination 

due to a complication. Further research could help elucidate this. We are able to conclude, 

however, that bringing down the rate of infection would have a beneficial effect on test 

outcomes. 

There are limitations of the study due to its retrospective nature and limited data 

availability. Only a few centres in Finland have conducted anal physiology and 

electromyography testing in the past and have since given up routinely testing patients prior 

to SNS treatment. The data available for all patients were the patient’s age, aetiology of FI, 

and dates of SNS implantation. The main limitation was the lack of data regarding 

preoperative symptom-specific scoring and was the main reason for defining the success of 
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SNS treatment by means other than the commonly used 50% reduction in FI episodes. The 

results of this study indicate the need for more detailed patient follow-up and more objective 

patient selection methods. A centralised database, with detailed data from all patients 

considered for SNS treatment, could perhaps resolve this issue.  

In conclusion, the aetiology of FI and gender had a significant effect on the SNS test 

phase and final treatment outcome. Patients with obstetric anal sphincter injury and 

idiopathic FI had the most favourable SNS test outcomes. Age did not influence SNS treatment 

outcomes.  
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