Long-term results from modified sphincteroplasty in patients
with traumatic sphincter injury: a retrospective study
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ABSTRACT
BACKGROUND: The results from sphincteroplasty may worsen over time. Reseparation of the rectum and
vagina/scrotum in conjunction with sphincteroplasty achieves good results. Improving the surgical effect
of sphincteroplasty through perineal body reconstruction is crucial.
OBJECTIVE: To evaluate the long-term results from anterior sphincteroplasty and perineal body recon-
struction (modified sphincteroplasty) among patients with traumatic sphincter injury.
DESIGN AND SETTING: Retrospective study among patients who underwent modified sphincteroplasty
in a university hospital between January 2006 and December 2018. Fifty patients were evaluated in detail.
METHODS: The following variables were evaluated: gender, age, additional disease status, time interval
between trauma and surgery, surgical technique, duration of hospitalization, follow-up period after sur-
gery, manometric values, electromyography results, magnetic resonance imaging scans, Wexner scores,
satisfaction levels with surgery and surgical outcomes.
RESULTS: The patients’ mean age was 44.6 £ 15.1 years. The median follow-up period was 62 months
(range, 12-118). The mean Wexner scores preoperatively, postoperatively in first month (M1S) and at the
time of this report (AAS) were 155 +3.2, 1.9+ 3.15 and 3.9 £ 5.3, respectively. Although improvements in
the patients’mean Wexner scores became impaired over time, the postoperative Wexner scores were still
significantly better than the preoperative Wexner scores (P = 0.001).
CONCLUSION: Good or excellent results were obtained surgically among patients with traumatic sphinc-
ter injury. Performing perineal body reconstruction in addition to sphincteroplasty can provide better
long-term continence. Surgical outcomes were found to be better, especially among patients younger
than 50 years of age and among patients who underwent surgery within the first five years after trauma.

INTRODUCTION

Continence is one of the main factors that determine the quality of life.! Pelvic muscle groups,
sphincter function, nervous system, rectal compliance, fecal contents and cognitive functions
act towards maintaining continence.? Fecal or anal incontinence (AI) may be defined as invol-
untary leakage of rectal contents or inability to delay defecation until an appropriate time.!
Incontinence causes social and psychological problems as well as medical and economic effects,
adversely affects the quality of life and is generally kept secret by the patients.>

Although sphincter structure is preserved in non-traumatic situations such as diabetes melli-
tus and neurological disease, structural loss or weakness in the sphincters usually occurs through
traumatic conditions such as anorectal surgeries, obstetric injuries and traumas®*”!!

Many surgical and non-surgical methods with different success rates may be preferred in
treatments for AL According to the severity of the complaints and the development mechanisms
of the disease, AI can be managed conservatively through diet, antidiarrheal medicine and bio-
feedback.* Surgical treatment is usually performed, when the anal sphincter has an anatomical
defect or when conservative treatment is not successful.'>"* The success rates of various surgical
techniques range from 25% to 90%.'*** There is no consensus on which method is most effective
for treating traumatic sphincter injury.®

Sphincteroplasty is the commonly preferred surgical treatment among the surgical options.'***
It has the considerable advantage that it does not require any purchase of additional equipment
or any cost."*'®'” However, the results obtained from sphincteroplasty may become impaired
over time. The patient’s age, cause of the injury, timing of surgery, timing of postoperative assess-

ment and variation in surgical techniques are among the factors that may affect the success of
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sphincteroplasty.*>>!>'8 Reseparation of the rectum and the vagina/
scrotum in conjunction with sphincteroplasty achieves good results,
and performing perineal body reconstruction in addition to sphinc-

teroplasty can provide better long-term continence.”

OBJECTIVE
In this study, we aimed to evaluate the long-term results from ante-
rior sphincteroplasty and perineal body reconstruction (modified

sphincteroplasty) among patients with traumatic sphincter injuries.

METHODS

This study was approved by our university’s local ethics commit-
tee (number: 2018/203). Seventy-four surgical patients with Al
who were seen between January 2006 and December 2018 were
evaluated retrospectively. Patients older than 65 years of age with
poor health status (n = 4), patients with past surgical history due
to Al (n = 2), patients with multiple sphincter injuries (n = 3),
patients with inflammatory bowel disease (n = 3), patients with
neurological disease (n = 7), patients with diabetes mellitus (n =
2) and patients with lack of data (n = 7) were excluded from the
study. A total of 50 patients who underwent modified sphinctero-
plasty were evaluated in detail.

The sphincter defect was evaluated preoperatively by means of
pelvic magnetic resonance imaging (MRI), in all patients. Early recon-
struction was defined as ‘surgery performed within 14 days after the
trauma. A preoperative evaluation using anal manometry and anal
electromyography (EMG) was performed in the cases of patients with-
out early reconstruction. Patients with AI following vaginal delivery
had grade 3 injuries (involving partial or complete disruption of the
anal sphincter complex, i.e. including the external anal sphincter and
the internal anal sphincter) and grade 4 injuries (involving disruption
of the anal mucosa in addition to the sphincter complex).?’

The patients’ Al scores were evaluated using the Cleveland
Clinic Florida Incontinence Scoring Scale (Wexner score) pre-
operatively, postoperatively in the first month (M1S) and at the
time of this report (AAS). The assessment comprised five items:
frequency of Al (for solid, liquid and gas components), wearing
of pads and lifestyle alteration due to AL?' The total score (range:
0-20) was calculated by summing the ‘0-4’ points for each param-
eter (0 points for complete continence and 20 points for complete
incontinence, according to the Wexner score).

In addition, the patients’ satisfaction was evaluated using the
Cleveland Clinical Quality of Life Score, on a scale of 1-10 points
(1 point, Towest’ satisfaction score of patient; 10 points, ‘highest’
satisfaction score relating to surgery).

The outcome was classified as excellent (full continence), good
(incontinence in relation to flatus or sporadic loss of liquid stool
was encountered postoperatively, after less than one month); mod-

erate (incontinence was regularly experienced in relation to liquid/

solid stools, but incontinence episodes were reduced by 50% or
more postoperatively); or poor (persistent Al with less than 50%
reduction of incontinence episodes postoperatively).'* All the data

were obtained using medical record and interviews.

Intervention techniques

Bowel preparation and urinary drainage with a catheter were not
routinely performed. Antibiotic prophylaxis was administered,
consisting of 1 g of cefazolin and 500 mg of metronidazole. The
operations were performed in the lithotomy position by the same
surgical team (TC, MOT). The final aim of the surgery was to per-
form reconstruction of the pelvic floor for continence (Figure 1).

Anterior sphincteroplasty was performed under direct vision.
A curvilinear incision was made in the perianal area and the dissec-
tion was completed with preservation of the rectal wall. Both sides
of the puborectalis muscles were dissected until the mesorectum
tissue appeared. We attempted to preserve the pudendal nerves by
avoiding excessive dissection laterally. Subsequently, bulbospon-
giosus muscles were introduced and the tissue layers (puborec-
talis muscles, external sphincter muscles, internal anal sphincter
muscles and mucosa) were sutured at the midline, from deep to
superficial, using 2-0 delayed absorbable polyglactin suture mate-
rial (Vicryl, Ethicon Inc, NJ, United States) (Figure 2).

The external anal sphincters were mainly reconstructed using an
overlapping technique (Figure 3). In most cases, overlapping sphincter
reconstruction was performed by attempting to preserve muscle mass
without removing the fibrotic area at the median line. Lastly, the bul-
bospongiosus muscles were reconstructed, and the posterior part of
the bulbospongiosus muscles, median edge of the transverse perineal
muscles, anterior part of the puborectalis muscles and anterior part

of the external anal sphincter muscles were combined in the anterior

Figure 1. The final aim of reconstruction to obtain continence.



part to reconstruct the perineal body (Figure 4). We aimed to create
a circular muscle mass around the anal canal. Surgical drains were
not used routinely (Figure 5). According to the status of the perineal
injury, a temporary stoma was provided for fecal diversion.

The patients were discharged from the hospital after bowel
movements had become reestablished. They were evaluated post-
operatively after the first week, first month, third month, sixth

month, first year and at the time of making the current report.

Statistical analysis
The patients were evaluated regarding gender, age, additional
disease status, time interval between trauma and surgery, surgi-

cal technique, duration of hospitalization, follow-up period after

Figure 2. Reconstruction of sphincter muscles in patient with
traumatic sphincter injury.

surgery, manometric values, EMG results, MRI scans, Wexner
scores, satisfaction levels with surgery and surgical outcomes.
Variables were presented as percentages (%), means + standard
deviations (SD) and medians (minimum-maximum). Categorical
variables were evaluated using the chi-square test. Continuous

variables were assessed using one-way ANOVA. Groups were

BSM = bulbospongiosus muscle; TPM = transverse perineal muscle; PRM
= puborectalis muscle; EAS = external anal sphincter muscle.

Figure 4. Reconstruction of perineal body with stitch.

Figure 3. lllustration of overlapping sphincteroplasty.

Figure 5. Final view: reseparation of rectum and vagina.



compared using the chi-square test or Mann-Whitney U test.
Wexner scores were compared between different time points by
means of ANOVA. The statistical analysis was performed using
the SPSS 15.0 software (SPSS, Chicago, IL, United States) and P <

0.05 was considered statistically significant.

RESULTS

Out of the total of 50 patients evaluated in our study (Table 1),
most of them were women (72%). The major cause of traumatic
sphincter injury was vaginal delivery (54%) in this study.

All the patients underwent modified sphincteroplasty; over-
lapping sphincteroplasty was performed in the majority of the
cases (82%). Eight patients with perineal injuries following traf-
fic accidents and other blunt trauma underwent simultaneous
modified sphincteroplasty and fecal diversion with loop colos-
tomy. The mean duration of closure of the stoma was 9.5 + 2.8
months. The mean duration of hospitalization was 4.0 + 4.6 days,
and no mortality was detected. Eleven patients developed post-
operative wound infection and four patients had wound dehis-
cence. No patient underwent additional surgery for postopera-
tive wound complications. The median follow-up period was 62
months (range: 12-118).

Manometric measurements were obtained from 54% of the
patients (n = 27), both preoperatively and postoperatively. The
preoperative measured mean resting pressure became elevated in
the postoperative period (respectively, 52.11 +17.55 cmH,O and
57.37 £ 16.26 cmH,O; P = 0.2585). The preoperative measured
mean squeeze pressure also became elevated in the postopera-
tive period (respectively, 93.63 £ 33.56 cmH,O and 113 + 35.03
cmH,0; P = 0.037).

The mean preoperative Wexner score was higher than the
mean M1S Wexner score and mean AAS Wexner score. Although
the improvement in mean Wexner score decreased over time, it
was still better than the preoperative values (preoperative versus
M1S, P < 0.001; preoperative versus AAS, P < 0.001; M1S versus
AAS, P =0.024).

Among the 50 patients evaluated here, 32 (64%) were younger
than 50 years of age. There was a statistically significant difference
in mean AAS Wexner score between the age groups (younger or
older than 50 years), and improvements in mean AAS Wexner
score were obtained among the patients younger than 50 years
of age (P = 0.024).

Out of 36 patients who were operated within the first five years
after their sphincter injury, 16 patients underwent early reconstruc-
tion. Although there was no statistically significant difference in
AAS Wexner score for patients who underwent early reconstruc-
tion, statistically significant better results were obtained among
the patients who underwent surgery within first five years after
the trauma (P = 0.031).

Continence of gases, fluids and solids was achieved at M1S,
respectively in 72% (n = 36), 86% (n = 43) and 92% (n = 46) of
the patients after the modified sphincteroplasty. However, the con-
tinence rates for gases, fluids among these patients at AAS were,
respectively, 64% (n = 32), 74% (n = 37) and 84% (n = 42). The
postoperative improvement in continence status remained stable
in 36 patients during the follow-up period, while the continence
status of the other 14 patients deteriorated to varying degrees
over time. Good or excellent continence was obtained in 84% of
patients at AAS.

There was no statistically significant difference in AAS Wexner
score or in patients’ satisfaction with surgery, between the overlap-
ping and end-to-end modified sphincteroplasty groups (P > 0.05
for both). The mean score regarding satisfaction with surgery was
8.1£2.5. Although satisfaction with surgery was perfect (10 points)
in 42% of the patients (n = 21), the level of satisfaction with sur-
gery was below 5 points in 10% of the patients (n = 5). Lower AAS

Wexner scores correlated with greater satisfaction with surgery.

DISCUSSION
All the patients in this study presented traumatic anal sphinc-
ter injury. Modified sphincteroplasty was performed in all cases,
and the levels of satisfaction with surgery remained high over
the long term. Incontinence scores were lower among patients
younger than 50 years of age and among patients who underwent
surgery within the first five years after the trauma.

Incontinence is a symptom of varying severity that can range
from mild leakage of gas to complete loss of fecal control. It has

been reported that its prevalence generally ranges from 1% to 21%,

Table 1. Results from the patients and surgery

Mean + standard
deviation (SD)

n (%)
Sex
Women 36 (72)
Men 14 (28)
Etiology
Vaginal delivery 27 (54)
Anorectal surgery 12 (24)
Nonsurgical trauma (any other trauma or abuse) 11 (22)
Surgery
Overlapping sphincteroplasty 41 (82)
End-to-end sphincteroplasty 9(18)
Surgery
Early reconstruction (within 14 days) 16 (32)
Elective surgery 34 (68)

Mean age
Interval between injury and surgery
Mean Wexner score

Preoperative

First postoperative month

At the time of this report

44.6 £15.1 years
5.6 £ 8.2 years

155+3.2
1.92+3.15
39+£53



although it is seen more frequently among individuals over the age
of 65 years.? Different incidence rates may be associated with varia-
tions in the definition of “incontinence”. ‘Anorectal incontinence, AT’
and ‘fecal incontinence’ may be used to describe incontinence.>*””
While uncontrolled leakage of gases and stools is defined as AL*
fecal incontinence usually describes leakage of stools.® Diarrhea,
neurological diseases, surgical or obstetrical trauma and advanced
age are among the causes of AL7 Primary incontinence may be seen
as a result of congenital diseases, and secondary incontinence may
be seen in acquired cases.

The most common etiological reason for referrals to colorec-
tal surgeons is traumatic sphincter injury, among the many differ-
ent cases. It is crucial to obtain detailed anamnesis of each case.
However, it needs to be borne in mind that some patients may tend
to respond incorrectly during questioning to obtain the detailed
past medical history.

During the physical examination, the perineal region and ano-
derm is evaluated for any tears or leakage. Detailed evaluation is
crucial for differentiating leakage from Al in diseases such as rectal
prolapsus.'>'*'7 It is important to recognize the type, frequency and
extent of AL Scoring systems have been developed for evaluation
of AL One of the most widely used scales is the Wexner scoring
system.?' All of the patients in the present study presented acquired
traumatic sphincter injuries, and the Wexner scoring systems were
used for assessment of Al at different times among these patients.

Diagnostic endoanal ultrasonography (USG), anorectal
manometry, pudendal nerve evaluation, EMG, defecography and
colonoscopy may be performed.” Predictions from preoperative
manometric measurements may yield conflicting outcomes.*'®*
In manometric measurements made in the present study, there
was no significant postoperative result regarding the mean rest-
ing pressure, which was more related to internal anal sphincters.
Statistically significant results were obtained with regard to mean
squeeze pressures postoperatively, which were associated with
external sphincter functions and voluntary contraction.

MRI identifies the structure of the external anal sphincters
and puborectalis muscles, and also the pelvic floor structure.’* We
mainly used MRI for our evaluations; USG is valuable but tech-
nically difficult, especially among patients with severe trauma in
the early period.

Biofeedback, dietary recommendations, regulation of med-
ications, arrangement of fibers and use of medical drugs can
reduce the symptoms of AL.>'7 Sphincteroplasty is one of the
most preferred treatments, especially among patients with ana-
tomical sphincter defects after trauma.’>'”?* Especially among
patients with traumatic sphincter injury, anterior sphinctero-
plasty may reduce their complaints, and the overlapping tech-
nique should be the first surgical option among different forms

of sphincteroplasty.?'>!5-17

Artificial sphincter applications, sacral nerve stimulation, gracilo-
plasty, anal encircling methods, tibial nerve stimulation, Secca® pro-
cedure (Curon Medical, Inc., Fremont, CA, United States), gluteo-
plasty and antegrade enema applications are other surgical treatment
options in addition to sphincteroplasty.*>'” However, it should be
noted that most of these methods are expensive due to their use of
additional implants during the procedure.* The short-term success
rates of different types of treatment have been reported to range
from 31% to 83%.*'%"7

Over long-term follow-up, decreasing success rates have
previously been reported."'” Sphincteroplasty has been reported
to yield short-term improvement (68-74%) in Al but the suc-
cess rate may decline to 0-50% over time."*'>!?* Damage to the
distal branches of the pudendal nerve during surgery, variation
in surgical technique, suture breakage and muscle denervation
with age are some of the possible causes of this deterioration
over the long term.'**

Despite this deterioration of continence, patients may feel
satisfied with their surgical outcomes and quality of life.'” Lehto
et al. reported improvement in both fecal incontinence and qual-
ity of life among patients in all age groups after sphincteroplasty.*
However younger patients (< 50 years old) had better surgical
outcomes than older ones.*>** In the present study, the postop-
erative mean AAS Wexner score of younger patients (18-50 years
old) was also significantly better than those of patients older than
50 years (P = 0.024).

Some studies have pointed out that biofeedback treatment or
reoperation might be useful for preserving the good results.'¢*>*
Modified sphincteroplasty was performed on all patients in this
study. Significant improvement in continence was observed in
most of the patients during the long follow-up period (median
of 62 months; range, 12-118 months). Similar or worse outcomes
after sphincteroplasty were reported in some other studies with
long follow-up periods (60 months or longer).*'>!?* It was con-
sidered that the possible reasons for a successful outcome in
the present study may have related to the surgical technique
and the patient group selected, such as those with traumatic
sphincter injury.

In the present study, overlapping sphincteroplasty was per-
formed in the majority of cases (82%). Perineal body reconstruc-
tion was performed in all cases and lateral dissection was limited
during the surgery. According to our experience, strengthening of
all the available functional muscles, restoration of normal anatomy
and reseparation of the rectum and vagina/scrotum in conjunc-
tion with use of modified sphincteroplasty increased the success
rate. It has been emphasized that, especially in cases of high-grade
obstetric injuries, reconstruction should be performed by an expert
and specialist team during the early period.” In the present study,

modified sphincteroplasty was performed always by same expert
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surgical team. Although better results were not obtained among
patients who underwent early reconstruction (P = 0.308), patients
who underwent modified sphincteroplasty within five years after
the trauma had better results than did those whose surgery was
performed later.

There are some limitations to our study. Firstly, this was a ret-
rospective study, and endoanal USG and manometry data were
not obtained in all cases. Secondly, the results were not compared
among the etiological subgroups in detail because of the small
sample size. On the other hand, the study population was homog-

enous and long-term follow-up was obtained.

CONCLUSION

Good or excellent results were obtained through use of modi-
fied sphincteroplasty, especially in treating traumatic sphincter
injury. The surgical outcomes were found to be better among
patients younger than 50 years of age and among patients who
underwent surgery within the first five years after their trauma. It
is crucial to recognize patients with Al and to direct them to cen-
ters with reconstruction experience, without delay. Lastly, per-
ineal body reconstruction may provide long-term preservation
of improvement when combined with anterior sphincteroplasty,

among patients with traumatic AL
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