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Abstract

Introduction and hypothesis—The objective of this study was to determine the effect of
external anal sphincter repair on fecal incontinence symptoms, quality of life, and anal sphincter
squeeze pressures.

Methods—The fecal incontinence symptoms and impact on quality of life, patient satisfaction,
and anorectal manometry were assessed pre- and post-operatively.

Results—One hundred four women were eligible and 74/104 (71%) returned post-operative
questionnaires. Fifty-four of 74 (73%) had pre- and post-operative questionnaires. Twenty-five of
74 (34%) had pre- and post-operative anorectal manometry measures. Mean length of follow-up
for participants (/7=54) was 32+19 months. Modified Manchester Health Questionnaire scores
decreased from 47.3+21.9 to 28.4+24.3 (p<0.01) and Fecal Incontinence Severity Index scores
from 30.6+13.0 to 21.6+15.5 (p<0.01). Seventy-seven percent of the participants was satisfied.
Sphincter squeeze pressures increased from 53.4+25.0 to 71.8+29.1 mmHg (p<0.01).
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Conclusions—External anal sphincter repair resulted in sustained improvements in fecal
incontinence severity and quality of life along with improved anal sphincter squeeze pressures.
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Introduction

Fecal incontinence (FI), the involuntary loss of feces that is a social or hygienic problem,
affects 4-24% of women [1-7]. FI has devastating consequences and is a major reason for
admission to nursing home care [8]. FI prevalence increases with age and will become a
greater burden as the U.S. population continues to age [1, 2].

However, in younger women, vaginal delivery may result in mechanical and neurologic
damage to the pelvic floor and cause FI [9, 10]. Damage to the pelvic floor may include a
defect in the external and/or internal anal sphincters. Other causes of FI may be iatrogenic
injuries resulting from procedures such as hemorrhoidectomy or sphincterotomy.

External anal sphincter (EAS) repair is a common treatment for FI with an evident muscular
EAS defect. Short- and medium-term reports of anal sphincter repairs have shown success
rates up to 86% [11]. However, longer-term success rates (69-120 months) have ranged
from 14% to 80% [10, 12-16]. Results following anal sphincter repair vary in the literature
reflecting dissimilar populations, inconsistent FI measures, a variety of definitions of
treatment response, and surgical technique [10-17]. Furthermore, these studies do not
include any validated measure of patient satisfaction or symptom improvement and most
describe their outcome as “cure” vs “no cure.” Repair of the external anal sphincter is a part
of the multicomponent treatment for fecal incontinence and, therefore, success should be
measured by its ability to improve symptoms rather than to cure them.

Three studies have assessed post-operative changes in anal squeeze pressures with anorectal
manometry (ARM) after sphincter repair and reported inconsistent changes in EAS squeeze
pressure improvement. Two of the studies had very short-term follow-up and showed
improvements in squeeze pressures [18, 19]. The one longer-term study showed no
difference in squeeze pressures after 45 months of follow-up [20].

The aim of this study was to describe changes in FI symptom severity, quality of life, and
patient satisfaction using validated measures to assess degree of improvement. We also
aimed to describe changes in anal squeeze pressures at a minimum of 12 months after
surgical repair.

Materials and methods

Participants in this study were 104 women with fecal incontinence who presented to the
University of Alabama at Birmingham between January 1, 2003 and April 1, 2009 and
subsequently underwent an EAS repair. All participants had a defect of the EAS identified
by physical examination and/or endoanal ultrasound. Demographic information, medical
history, preoperative symptoms and severity of Fl, risk factors, baseline ARM, and endoanal
ultrasound findings were collected from a combination of an institutional review board-
approved database and clinic chart abstraction. The complications were abstracted from the
medical record and were defined as wound breakdown, abscess, or reoperation. The UAB
Institutional Review Board approved all data collection and all participants provided
informed consent.
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External anal sphincter repair was performed under general anesthesia with the patient in the
dorsal lithotomy position. A horizontal incision was made along the vaginal introitus. The
distal vaginal epithelium was sharply dissected off of the perineal body. Metzenbaum
scissors were used to dissect around the external anal sphincter and its surrounding capsule
in order to optimally mobilize. End to end repair was performed by reapproximating the
ends of the EAS capsule and muscle. Overlapping repair was performed when the length of
available EAS allowed. The sphincter was sutured using 0-polydioxanone. In the case of a
partial sphincter tear where there was partial intact sphincter and capsule, the residual
muscle was not cut, but was incorporated into the closure. The vaginal epithelium was
repaired using polyglactin 910 delayed absorbable suture. Other pelvic floor repairs were
performed and included hysterectomy, prolapse repairs, and midurethral slings as indicated.

Health-related quality of life (HR-QOL) and FI symptoms were assessed using the Modified
Manchester Health Questionnaire (MMHQ), a previously validated measure that also
includes the Fecal Incontinence Severity Index (FISI) [21]. The MMHQ measures HR-QOL
for FI and includes eight subscales: overall impact, role, physical, social, relationships,
emotion, sleep/energy, and severity/adaptation. The MMHQ is scaled from 0 to 100, for
total and subscale scores, where higher scores represent greater impact on HR-QOL. The
FISI measures the severity of liquid, solid, mucus, or gas incontinence that occurs from *2
or more times per day,” “once per day,” “2 or more times per week,” “once a week,” to “1-3
times per month.” Patient-weighted scores were used to determine severity of symptoms
with scores ranging from 0 to 61, where higher scores indicate worse FI severity. A FISI
score of 0 indicated continence.

The SF-12 was utilized to measure the general impact of FI on HR-QOL [22]. The SF-12
has two summary scores, the Physical Component Summary (PCS) and the Mental
Component Summary (MCS), which assess physical and mental functioning, respectively.
The PCS and MCS are scaled from 0 to 100, with higher scores indicating better QOL.
Participant satisfaction with surgery was assessed using the validated Patient Satisfaction
Question (PSQ) and the Patient Global Impression of Improvement (PGI-1). The PGI-I and
PSQ are validated indices of global response to medical and behavioral therapy for urinary
incontinence and for prolapse surgery [23, 24]. There is no validated measure for assessing
global response to procedures for the treatment of FI, thus we adopted the PSQ and PGI-I
and utilized them for the condition under study. The PSQ consists of a single item, “How
satisfied are you with your progress?” The three possible responses are “completely,”
“somewhat,” and “not at all.” The PGI-I consists of a single item, “Check the number that
best describes how your postoperative fecal incontinence condition is now compared with
how it was before you had the surgery.” There are seven possible responses ranging from
“very much better” to “very much worse.”

Women referred for FI treatment provided baseline data on their medical and surgical
histories and completed questionnaires. Sixty of 104 (57.7%) of all patients undergoing
surgery had complete preoperative questionnaires. The participants were mailed follow-up
questionnaires at a minimum of 12 months following external anal sphincter repair. They
were also asked to return to UAB for a follow-up ARM. At baseline ARM was completed
by a physician using a water-perfused disposable catheter system (Medtronic, Inc,
Minneapolis, MN). Pressures were recorded during resting, squeezing, and pushing at 1-cm
intervals starting at 3 cm from the anal verge. Rectal capacity was measured in milliliters
using an air-filled balloon. To evaluate for disruption of the internal and external anal
sphincters prior to surgery, endoanal ultra-sounds were performed using a 10-MHz, 360°
window endoanal probe at 5-mm intervals (B&K Medical Systems, Inc, Wilmington, MA).
Women who returned for ARM underwent the same procedures using the same equipment
and protocol.
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The characteristics of participants with and without both pre- and post-operative
questionnaires were compared using Pearson chi-square tests for categorical measures and
the Student ¢test for continuous measures. Fisher's exact test and the Wilcoxon rank-sum
test were used where nonparametric counterparts where appropriate. The paired ftest was
used to identify differences in the baseline assessment for the FISI, MMHQ, MMHQ
subscales, and ARM findings compared with the follow-up scores. The signed rank test was
used as a nonparametric counterpart where appropriate. Multivariable logistic regression
was used to investigate baseline FISI score, age, BMI, and overlapping sphincter repair as
potential predictors of a decrease in FISI score of greater than or equal to 3.56 points
(minimum clinically important difference) [25]. These are recognized as measurable factors
that may impact on fecal incontinence outcomes after sphincter repair. SAS 9.2 (SAS
Institute, Cary, NC) was used for all statistical analyses. An alpha level of 0.05 indicated
statistical significance and all tests were two sided.

All women (17=104) who underwent external anal sphincter repairs from January 2003 to
April 2009 were identified; 74/104 (71%) responded to the follow-up questionnaire.
Subjects (1=54/74, 73%) who completed both pre- and post-operative questionnaires
comprised our primary analytic sample. Mean=SD time from surgery for participants (/7=54)
was 32+19 months (median 32, range 12—87). Important baseline demographic and clinical
information for our responders and non-responders are presented in Table 1. The mean age
was 49.2+13.4 years and the majority was non-Hispanic white participants (85%) with a
mean BMI of 29.6+8.4. There were no significant differences in important baseline
demographic or clinical characteristics and FISI score between the analyzed sample and
non-responders. The only significant difference between the analyzed sample (7=54) and
non-responders was a higher rate (44% vs 24%, p=0.03) of midurethral slings.

Overlapping repairs were performed on 21/54 (39%) and concurrent pelvic organ prolapse
surgery was performed in 37/54 (69%) of subjects. Concurrent apical support procedures
were performed on 4/54 (7.4%) of subjects. Concurrent rectocele repairs without graft
material were performed on 33/54 (61.1%) of subjects. One subject (2%) had a post-
operative perineal abscess that resulted in wound breakdown.

Significant improvements were seen in HR-QOL and FI symptoms as measured by mean
MMHQ scores decreasing from 47.3+£21.9 to 28.4+24.3 (p<0.01) and mean FISI scores from
30.6+13.0 to 21.6£15.5 (p<0.01; Table 2). Significant improvements were also seen in all
subscale scores of the MMHQ (Table 3). The health-related QOL scale that saw the greatest
improvement was “impact” on quality of life (69.0 to 43.1, p<0.01). Fifty-three percent of
the participants reported that their symptoms were “very much better” or “much better.”
Seventy-eight percent of the participants reported that they were “completely” or
“somewhat” satisfied with their progress (Table 2). A total of 9/54 (16.7%) were completely
continent for stool at follow-up. There was no difference in post-operative FI symptom
scores in responders that had both pre- and post-operative questionnaires (/7=54) as
compared to those who only had complete post-operative questionnaires for analysis (/7=19).

Overall general QOL as measured by the SF-12 showed no improvements in the mental
component summary score, but a small improvement in the physical component summary
score was found (p=0.03; Table 2). ARM testing in a subset of women (/7=25) demonstrated
significant increases in resting (p=0.02) and squeeze pressures (p<0.01; Table 4).
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In the multivariable model including increasing age, BMI, baseline FISI score, and type of
sphincter repair, none were associated with achieving a minimum clinically important
change in FISI score (p>0.05).

Discussion

Women who underwent an EAS repair, and were assessed greater than 1-year after surgery,
experienced improvement in fecal incontinence symptom distress, bowel-specific impact on
QOL, and perceived that their condition was improved. Resting and squeeze EAS pressures
increased significantly after physiologic evaluation with anorectal manometry post-EAS
repair in a subset of women. Patients with evident muscle defects in the anal sphincter who
had a repair obtained modest, durable clinical improvements post-operatively.

Short- and medium-term improvements (7—29 months) in FI have been previously reported
after EAS repair to be as high as 86%, as defined by continence as measured by St. Marks
Incontinence Scoring [11]. However, longer-term studies (40-120 months) have reported
successful outcomes from EAS repair ranging from 14% to 80% of subjects [10, 12-16].
This large range of successful outcomes may be a result of different primary outcome
measures utilized for symptom characterization and the definitions of treatment success or
different patient populations. None of these studies included a validated measure of patient
satisfaction.

Minimum clinically important differences (MID) have recently been reported for the FISI
and MMHQ in women with fecal incontinence [25]. Estimates of a MID of 3 and 4 points
were reported for the MMHQ and the FISI, respectively, in a cohort of 133 subjects
undergoing both behavioral and surgical treatment for fecal incontinence corresponding to
improvement of one scale on the PGI-I scale 3 months post-treatment. Improvement in the
MMHQ score that we report (18.9 points) exceeds the cut off (16.9 points) that corresponds
to a patient global impression of being “much better.” Improvements in the FISI score
reported here (9 points) exceeds the cut off (4.7 points) that corresponds to a patient global
impression of “a little better” and approaches the cut off (11.5 points) that corresponds to
“much better.” This finding is consistent with the patient global impression of improvement
that we report of “much better.” Therefore, improvements in MMHQ and FISI score
correlate similarly with the PGI-I in our study, at a mean/median of 32 months post-surgical
repair. This finding further validates the recently reported MID for the FISI and MMHQ.

Our finding of increased squeeze pressure (baseline, 53.1 mmHg; post-operative, 71.8
mmHg) after anal sphincter repair on ARM is similar to two short-term studies and is
dissimilar to one longer-term study [18-20]. The short-term studies had only 6 weeks and 12
weeks of follow-up time after surgery [18, 19]. The one study (/7=38) with longer-term
outcomes at 45.2 months demonstrated a higher baseline squeeze pressure (mean 73.6
mmHg) and no significant improvement in post-operative squeeze pressure (mean 81.9
mmHg) [20]. Our findings suggest that increases in post-operative squeeze pressures that are
noted in other studies of shorter duration follow-up may endure to a mean follow-up time of
32 months.

The increase in squeeze pressure after EAS repair may be important. It has been previously
reported that fair/strong EAS contraction on a digital rectal examination was associated with
a positive change in FISI score in women treated with combined pharmacologic therapy and
pelvic floor muscle exercises [26]. One small trial (7=31) that compared EAS repair alone
with EAS repair with biofeedback showed no overall difference in continence rates, but
significant differences in favor of repair with biofeedback was found in quality of life scores
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for higher lifestyle, less depression, and less embarrassment as measured by the Fecal
Incontinence Quality of Life Scale [27].

This study is limited by a moderately small sample size, response rate, limited racial
representation, performance at a single site, and the lack of post-operative ARM data for
some participants. Also, 50% (27/54) of our sample underwent post-operative behavioral
therapy and this may have influenced fecal incontinence outcomes. We were unable to
robustly assess the effect of behavioral therapy due to variations in therapy, performance by
multiple providers, variability in the temporal relationship of therapy to surgery, and
variations in the indications for the use of behavioral therapy. This study is strengthened by
a mean and median of 32 months follow-up, the use of validated measures, the assessment
of patient satisfaction, and global impression of improvement and ARM findings. Improved
symptoms may have also been affected by a contribution of other pelvic floor surgery that
was performed in a majority of patients.

In conclusion, anal sphincter repair resulted in improvements in FI symptom distress,
symptom-specific impact on quality of life, and increased EAS resting and squeeze
pressures. Women who underwent anal sphincter repair reported overall symptom
improvement. A recent Cochrane review revealed that there are no acceptable randomized
trials comparing EAS repair and non-surgical management [17]. Future research evaluating
the effect of adjunctive behavioral/medical therapy in the setting of anal sphincter repair
may help to improve long-term outcomes and durability after surgical intervention for FI.
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Table 1

Baseline characteristics of women undergoing anal sphincter repair

Demographic Analyzed® (n=54)  Not anaJyzedb (n=50) Ppvalue
Age 49.2+13.4 49.4+16.1 0.93
Race/ethnicity

Non-Hispanic White 46 (85%) 41 (80%) 0.89¢

African American 7 (13%) 8 (16%)

Other 1 (1%) 1 (2%)
Body mass index 29.6+8.4 27.846.6 0.25
Vaginal deliveries” 2(1-9) 2(0-7) 0.967
Cesarean sections® 0(0-9) 0(0-2) 0.54d
Overlapping Sphincteroplasty 21 (39%) 18 (36%) 0.76
Concurrent hysterectomy 6 (11%) 4 (8%) 0.74¢
Concurrent prolapse surgery (prolapse_repair) 37 (69%) 34 (68%) 0.95
Concurrent midurethral sling 24 (44%) 12 (24%) 0.03
Prior hysterectomy 24 (44%) 23 (46%) 0.87
Hypertension 19 (35%) 13 (26%) 031
Diabetes 9 (17%) 3 (6%) 0.09
Arthritis 5 (9%) 4 (8%) 1.00°
Obstructive sleep apnea 1 (2%) 0 (0%) 1.00¢
Smoker 7 (13%) 3 (6%) 0.32¢
Hormone replacement therapy 13 (24%) 17 (34%) 0.26
Diuretic use 5 (9%) 4 (8%) 1.00¢

a. . . . . . .
Subjects with both pre- and post-operative questionnaires

Subjects with just post-operative questionnaires and/or those who did not respond to the questionnaire

c.. .
Median (range)
a. .
Wilcoxon rank-sum test

e_.
Fisher exact test

Int Urogynecol J. Author manuscript; available in PMC 2012 July 02.

Page 8



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Gleason et al.

Table 2

Baseline and post-anal sphincter repair assessments
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Questionnaires n Baseline  Post-anal sphincter repair  pvalue
MMHQ (range 0-100) 54 473219 28.4+24.3 <0.01
FISI (range 0-61) 54 30.6%£13.0 21.6%15.5 <0.01
SF-12—MCS (range 0-100) 52 37.9+7.9 38.1+7.7 0.85
SF-12—PCS (range 0-100) 52 45.2+11.8 47.1+12.1 0.03%
PSQ 49

Completely satisfied 17 (35%)

Somewhat satisfied 21 (43%)

Not at all satisfied 11 (22%)
PGI-1 49

Much better/better 26 (53%)

About the same 22 (45%)

Worse/much worse 1 (2%)

aSigned rank test
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Pre-EAS repair and post-anal sphincter repair MMHQ® subscale scores

Table 3

Subscales n Baseline  Post-anal sphincter repair  pvalue
Impact 54  69.0+25.7 43.1+28.9 <0.01
Role 54  41.0+29.6 25.7£28.4 <0.01
Physical 54 50.2+315 28.0+£30.1 <0.01
Personal 54  40.7+30.2 20.4+26.1 <0.01
Emotion 54  53.5+30.1 34.4+33.2 <0.01
Sleep 54 28.5+29.0 19.2+27.8 0.01
Sex 54  33.8+30.9 14.9+25.2 <0.01
Severity 54 60.8+25.1 37.6£30.6 <0.01

aModified Manchester Health Questionnaire

Int Urogynecol J. Author manuscript; available in PMC 2012 July 02.

Page 10



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Gleason et al.

Table 4

Baseline and post-anal sphincter repair anorectal manometry measures

ARM measures n Baseline  Post-anal sphincter repair P value
Rest EAS pressure (mmHg) 25 25.6x154 31.5+12.6 0.02
Squeeze EAS pressure (mmHg) 25 53.4+25 71.8+29.1 0.01
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