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Abstract 
Aim: Test the effectiveness and results of anal sphincter repair and the effect of different factors 

on the outcomes of the operation. Patients and methods: In the period between January 2017 

and January 2020; thirty Patients who had fecal incontinence and who presented to Minia 

University hospital underwent anal sphincter repair. Data on demographic information, 

etiology, duration of symptoms before surgery, imaging data, type of procedure performed, 

complications, and outcomes were collected. The participants were followed-up for a minimum 

of 6 months following anal sphincter repair. Patients were classified according to their 

satisfaction from surgery into two groups; well satisfied and not satisfied patients. They were 

classified according to the degree of continence after surgery into full; partial and non-continent 

patients. Results: 83.3% of patients were satisfied after surgery versus 16.7% who were 

unsatisfied. About seventy-three percent (73.3%) of the 30 patients stated subjectively that they 

had become fully continent after the repair, however, 8 patients (26.7%) became partially 

continent. Conclusion: Sphincter repair operation is a safe and feasible operation for the 

treatment of fecal incontinence due to different causes. Sphincter injuries due to road traffic 

accidents are associated with best outcomes while iatrogenic injuries have the worst outcomes. 

Better results are obtained with external sphincter repair versus the isolated internal sphincter 

repair. It seems that age and duration after surgery don’t affect the outcomes.  

Keywords: Feacal incontinence. Anal sphincter injury. Incontinence. Anal sphincteroplasty 
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Introduction  
Fecal incontinence (FI) is defined as 

involuntary loss of flatus, liquid stool or 

solid stool[1]. FI has devastating impacts on 

quality of life[2]. FI can result from anal 

sphincter defects which can involve the 

external anal sphincter (EAS); the internal 

anal sphincter (IAS), or both muscles[3]. The 

etiology of these defects may be surgical, 

traumatic or obstetric causes[4]. Obstetric 

trauma is the most common cause of 

sphincteric lesions due to many factors such 

as use of forceps; breech presentation and 

episiotomy which results in neuropathic and 

mechanical injury to the pelvic floor[5,6] .  

 

The diverse etiology of FI making its treat-

ment a complex issue. Management of FI 

includes conservative; biofeedback or sur-

gical treatment[7]. There is no standard 

surgical procedure for FI. Overlapping anal 

sphincter repair is the commonest surgical  

procedure[8]. Anterior levatorplasty could be 

added to improve sphincter pressure of the 

anal canal by scar tissue formation and 

consequently leads to symptomatic 

improvement[7].  

 

Anterior sphincter repair achieves early 

improvement with success rates between 69 

and 97 percent[9]. However, long-term 

results (69-120 months) have shown success 

rates ranging from 14 to 80 percent[10].This 

lower success rates may be attributed to 

aging with associated striated muscle 

atrophy or may be due to the occult 

coexistence of anatomical defects of the 

pelvic floor[11]. In obstetric lesions; the 
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primary repair of sphincteric injuries, which 

detected at delivery, by suitably trained 

surgeon decreases the associated 

morbidity[12]. This study was designed to 

determine short and long-term outcomes in 

patients with FI. 

 

Patients and Methods  
This study is a prospective study aiming to 

describe changes in fecal incontinence 

symptom severity and patient satisfaction 

after surgical repair. it was done in Minia 

university hospital in the period between 

January 2017 and January 2020. Thirty 

Patients who had fecal incontinence and who 

presented to Minia University hospital were 

included, they subsequently underwent anal 

sphincter repair. All participants had a defect 

of the anal sphincters identified either by 

physical examination or endoanal ultrasound 

(Figure1) or MRI of the anal canal. 

 

Inclusion criteria: 

1- Sex: both sex were included; 

2- Age: any age; 

3- Patients fit for surgery; 

4- Any cause of sphincter defects 

including iatrogenic; road traffic accidents 

or obstetric trauma.  

exclusion criteria: 

1- Un repairable defects: defects more than 

50% of sphincter circumference or multiple 

defects. 

2- Patients unwilling or unfit for surgery. 

 

Data on demographic information, etiology, 

duration of symptoms before surgery, 

imaging data, type of procedure performed, 

complications and outcomes were collected. 

The participants were followed-up for a 

minimum of 6 months following anal 

sphincter repair. To assess what effect an 

increased length of time post-surgery upon 

results, the patients were categorized into 

those having short-term follow-up of less 

than one year and those having long-term 

follow-up more than one year post surgery.  

 

Patients were classified according to their 

satisfaction from surgery into two groups; 

well satisfied and not satisfied patients. They 

were classified according to the degree of 

continence after surgery into full; partial and 

non-continent patients. 

As regard the type of repair, patients were 

divided into two groups: those with external 

sphincter repair and those with isolated 

internal sphincter repair. As regard the 

etiology of sphincter injury; patients were  

classified into three categories: obstetric 

(Figure 2); traumatic (Figure 3); and 

iatrogenic sphincter injuries. 

Outcomes were compared with respect to 

etiology, type of repair, duration of 

symptoms and duration of follow up to the 

degree of continence and patient satisfaction 

as the primary outcomes. Wound compli-

cations as a second outcome were evaluated 

in regards to type of wound closure. Wound 

complications as wound disruption; pain and 

other complications. 

 

Operative technique 

External anal sphincter repair was performed 

under spinal or general anesthesia with the 

patient in the dorsal lithotomy position. All 

patients had bowel preparation except in 

trauma patients. A curvilinear incision was 

made centered over the site of sphincter 

defect about one cm from the anal verge. The 

posterior vaginal wall was sharply dissected 

off of the perineal body. Diatheremy were 

used to dissect around the external anal 

sphincter for optimum mobilization (Figure 

4). End to end repair or overlapping repair 

was performed by re-approximating the ends 

of the EAS muscle. The sphincter was 

sutured using2/ 0-prolene suture (Figure 5). 

The vaginal wall was repaired using vicryl 

2/0 absorbable suture. levatoplasty was 

performed when indicated, Levateroplasty 

had been done by identifying the puborec-

talis muscles anteriorly and approximating 

them with interrupted 2-0 non absorbable 

sutures. Internal sphincter repair was perfor-

med by identifying the inter-sphincter plane 

which was dissected enabling end to end 

repair of the internal anal sphincter. The 

wound was closed either vertically (Figure 

6) or by closing the lateral edges of the 

wound and leaving the central part, in some 

cases, surgeons had used a diversion stoma. 

A urinary catheter was placed at the end of 

the procedure and removed after 48 hours. 

 

Ethical approval the protocol of the study 

was discussed and approved regarding ethics 

of research in the general surgical depart-
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ment. The study had been approved by the 

ethical committee for human studies in our 

institution. Full written, informed consent 

was signed from all participants. 

 

Informed consent Informed consent was 

obtained from all their patients before the 

procedure was performed. 

 

Statistical Analysis 

The statistical program SPSS version 19 was 

used for data entry and analysis. Quantitative 

data were presented by mean and SD, 

whereas qualitative data were presented by 

frequency distribution. The Chi-square test 

was used to compare between two or more 

proportions. The Student’s t test was used to 

compare two means. The lowest accepted 

level of significance was 0.05 or less. 

 

Results 
This study included 30 patients who had 

fecal incontinence and underwent anal 

sphincter repair either external or internal 

sphincter repairs. The mean age was 32.1± 

13.9. The duration of symptoms at the time 

of surgery was ranged from 0-60 months 

with a mean 20±19.6. The mean follow up 

was 22.4±14.5 months (Table1).  

 

Obstetric trauma was the main cause of 

injury (40%), followed by road traffic 

accidents (33.3%) and the iatrogenic cause 

represents (26.7%) of the cases. About 87% 

of patients underwent external repair and 

13.3% underwent internal repair. The most 

common postoperative complication was 

wound disruption, which occurred in 14 

patients (46.7%). Superficial anal and recto-

vaginal fistula had occurred in three patients, 

perineal pain occurred in two patients and 

feacal impaction occurred in only one 

patient. Six patients (20%) required colos-

tomy. Table 2 show the clinical and opera-

tive characters of patients (Table2). 

 

Table 3 showed that 83.3% of patients were 

satisfied after surgery versus 16.7% who 

were unsatisfied. About seventy-three perc-

ent (73.3%) of the 30 patients stated 

subjectively that they had become fully 

continent after the repair, however, 8 patient 

(26.7%) became partially continent (contin-

ent to feces but not to flatus) (Table 3). 

Vertical skin suture was used in 20 patient 

(66.7%) and lateral skin suture was 

performed in 10 patients (33.3%). There was 

a significant difference between them as 

regards to postoperative wound disruption as 

80% of patients with lateral skin suture had 

experienced postoperative wound disruption 

versus 30% of patients with vertical skin 

suture (Table 4). 

 

In order to determine the impact of different 

factors on the outcomes after surgery, we 

perform analytic statistics between different 

factors and the degree of continence and 

patient satisfaction (Table 5&6). The cause 

of injury to the sphincter was a significant 

factor in the final outcomes, all patients who 

experienced fecal incontinence due to 

trauma became fully continent. Whereas, 

patients who subjected to iatrogenic injury 

had the worst outcome as half of them was 

partially continent after surgery. And this 

difference was statistically significant 

(p=0.04), this was the same in the degree of 

satisfaction as it was statistically better in 

trauma followed by obstetric followed by 

iatrogenic injuries (p=0.01).  

 

Moreover, there was highly significant 

difference between those who underwent 

external and internal repair as regards to 

degree of continence and the degree of 

satisfaction (p=0.02 and 0.001 respectivelly) 

as 80.8% of patients who underwent external 

repair perceived complete continence after 

surgery versus only 25% of patients who 

underwent internal repair. There was no 

statistically significant difference in the level 

of continence between those with short or 

long term follow up. In the short term 

follow-up, patients’ perception of inconti-

nence compared to preoperative status 

revealed that (66.7%) felt fully continent 

compared to (77.8%) of those subjected to 

long term follow-up, however the difference 

was statistically significant in the 

satisfaction as in the short follow up; 66.7% 

of patients were satisfied compared to 94.4% 

of those subjected to long term follow-up 

(p=0.04). Duration of symptoms before 

operation was not a significant difference in 

the outcomes of surgery either continence 

nor satisfaction (p=0.07&0.3) respectively. 



MJMR, Vol. 31, No. 4, 2020, pages (110-121).                                                                    Saad & Elhiny 

 

 

113                                                                                  Outcomes of Anal Sphincter Injury Repair;  

               Minia University Hospital Experience Prospective Study  

 

Table 1: Baseline characteristics of patients undergoing anal sphincter repair 

 

 Baseline characteristics 

 

2-55 

32.1±13.9 

Age (years) 

  Range 

mean±SD 

 

18 (60%) 

12 (40%) 

Sex 

Female 

Male 

 

0-60 

20±19.6 

Duration of symptoms (months) 

Range 

mean±SD 

 

6-48 

22.4±14.5 

Follow up duration (months) 

Range 

mean±SD 

 

 

Table 2: Clinical and operative characteristics of patients undergoing anal sphincter repair 

 

% No Clinical and operative characteristics 

 

40 

33.3 

26.7 

 

12 

10 

8 

Cause of injury 

Obstetric 

Trauma 

Iatrogenic 

 

86.7 

13.3 

 

26 

4 

Type of operation 

External repair 

Internal repair 

 

20 

80 

 

6 

24 

Colostomy 

Yes 

No 

 

46.7 

6.7 

6.7 

3.3 

3.3 

 

14 

2 

2 

1 

1 

Postoperative complications 

Wound disruption  

Pain 

Superficial anal fistula 

Rectovaginal fistula 

Feacal impaction 

 

33.3 

60 

6.7 

 

10 

18 

2 

Site of trauma 

Lateral 

Anterior 

Circumferential 

 

66.7 

33.3 

 

20 

10 

Type of skin suture 

Vertical  

Lateral 

 

40 

60 

 

12 

18 

Follow up 

Short   less or equal one year 

Long   ore than one year 
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Table 3: Operative outcomes of patients undergoing anal sphincter repair 
 

Operative outcomes No % 

Degree of satisfaction 

Not satisfied 

Satisfied 

 

4 

26 

 

13.3 

86.7 

Continence 

Partial 

Complete 

 

8 

22 

 

26.7 

73.3 

 

Table 4: Relation between type of skin suture and postoperative wound disruption: 
 

p value Type of skin suture Wound disruption 

Lateral 

n=10 

Vertical 

n=20 

 

0.028* 8 (80%) 6 (30%) Yes 

2 (20%) 14 (70%) No 

 

Table 5: Relation between degree of continence and operative characteristics: 
 

p value Degree of continence  

Complete 

22 (73.3%) 

Partial 

8 (26.7%) 

 

0.04* 

 

8 (66.7%) 

10 (100%) 

4 (50%) 

 

4 (33.3%) 

0 (0%) 

4 (50%) 

Cause of injury 

Obstetric 

Trauma 

Iatrogenic 

 

0.02* 

 

21 (80.8%) 

1 (25%) 

 

5 (19.2%) 

3(75%) 

Type of operation 

External repair 

Internal Repair 

 

0.5 

 

8 (66.7%) 

14 (77.8%) 

 

4 (33.3%) 

4 (22.2%) 

Follow up 

≥1year 

More than 1 year 

0.07 16.2±19 30.5±18.4 Duration of symptoms (months) 

 

 Table 6: Relation between patient satisfaction and operative characteristics: 
 

p value Degree of satisfaction  

Satisfied 

25 (83.3) 

Not satisfied 

5 (16.7) 

 

0.01* 

 

11 (91.7) 

10 (100) 

4 (50) 

 

1 (8.3%) 

0 (0%) 

4 (50%) 

Cause of injury 

Obstetric 

Trauma 

Iatrogenic 

 

0.001* 

 

24 (92.3) 

1 (25) 

 

2 (7.7) 

3 (75) 

Type of operation 

External repair 

Internal Repair 

 

0.06 

 

5 (62.5%) 

20 (90.9%) 

 

3 (37.5%) 

2 (9.1%) 

Degree of continence 

Partial 

Complete 

 

0.04* 

 

8 (66.7) 

17 (94.4) 

 

4 (33.3) 

1 (5.6) 

Follow up 

≥1year 

More than 1 year 

0.3 19.2±18.9 25±26.6 Duration of symptoms (months) 
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Figure legends: 

Figure 1endo-anal ultrasound showing internal sphincter defect from 7 to 10 oclock 

Figure 2obstetric anal sphincter injury              

Figure 3traumatic anal sphincter injury  

Figure 4both ends of external anal sphincter mobilized            

Figure 5overlapping anal sphincter repair  repair 

Figure 6.longitudinal closure of the wound                 

Figure 7wound disruption 

Figures: 
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Discussion 
 This study is a prospective study to evaluate 

the outcomes of anal sphincter injury repair 

and the effect of different factors on the 

outcomes of surgery; primary outcomes in 

our study are the degree of continence and 

degree of satisfaction and secondary out-

comes are post-operative complications. 

 

Our study included thirty patients; their age 

ranged from 2 to 55 years with mean age of 

32.1 year. Patients were divided in two age 

groups; young (< 40years) and older age 

groups (>40 years); we found no statistically 

difference between the two-age group as 

regard the degree of continence. This is in 

consistent with other previous 

studies[7,13,14,8], however other studies found 

that older age results in a poor function as 

studies[15-17]. One possible explanation for 

the poorer results in the elderly patients may 

be a neurogenic or myogenic component as 

well as structural sphincter deficit[17], 

Pudendal nerve terminal motor latency 
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(PNTML) was considered to be an important 

factor in explanation of the poor outcomes 

after repair as it was recognized by Tjandra 

et al.,[18]. We examined the results of anal 

sphincter repair in 18 female and 12 male 

patients, as to our knowledge; few studies 

reported the results of sphincter repair in 

male patients, Parvez et. al., in a Cohort 

study of 29 patients  with traumatic sphincter 

injury include 21 male patient; they 

concluded that road traffic accidents was the 

leading cause of anal injuries in male 

patients[19]. In our study road traffic acci-

dents were also the commonest cause of 

sphincter injuries in males followed by 

iatrogenic injuries. Subjectively; 77.3% of 

our patients had complete continence after 

surgery while 26.7% of patients had partial 

incontinence after surgery, 86.6% were 

satisfied by the results of the operation and 

13.3% were unsatisfied, these results were 

nearly similar to the results of previous 

studies[20,7,21,12]. 

 

Obstetric trauma was the main cause of 

injury (40%), followed by road traffic 

accidents (33.3%) and the iatrogenic cause 

represents (26.7%) of the cases, this is 

comparable with previous studies as Fang et. 

Al who reported 54 % and Pezim et. al., who 

reported 58 %[22,23]. All patients have injuries 

due to traffic accidents became fully 

continent after surgery. Whereas patients 

who subjected to iatrogenic injuries had the 

worst outcome as half of them was partially 

continent after surgery. And this difference 

was statistically significant (p=0.04). the 

same occurred with the degree of satisfaction 

where 50% of iatrogenic injuries patients 

were unsatisfied while only 8% of obstetric 

injuries were unsatisfied and the difference 

was significant. Sezai et al., in his study 

compare the results of sphincter repair in 

obstetric and none obstetric injuries and 

found significantly better post-operative 

manometric results in the non-obstetric 

group also Patient satisfaction was slightly 

better  in  the non-obstetric group; and this is 

in consistence with our study[12]. Ha et al., 

also reported that there was better continence 

in patients with non-obstetric compared with 

obstetric injury, although this did not show 

statistical significance[24]. Rothbarth et. al., 

concluded that results of sphincter repair 

because of obstetric injury are considered to 

be worse than in patients having sphincter 

repair with other causes[25]. high incidence of 

pudendal nerve damage in these patients 

might be the cause[26]. But Londono et. al., in 

his study founded the cause of injury to the 

sphincter was not a significant factor in the 

final outcomes[27]. 

 

As regard the type of repair we had two 

groups; external sphincter repair performed 

in 26/30 patients while isolated internal 

sphincter repair was performed in 4/30 

patients, poor results in the group of internal 

sphincter repair were noted as only one 

patient had post-operative complete contin-

ence and only one patient was satisfied. This 

was also reported by Leroi et al. who 

reported the results of IAS repair alone in 

five patients with fecal incontinence;  no 

patient of them achieved full continence and 

the overall postoperative clinical, mano-

metric, and radiological findings were dis-

appointing[28]. Oberwalder et al.,  com-pared 

combined versus external sphincter repair 

and found no statistically significant 

difference between the two groups[3]. The 

mean duration of follow up in our study was 

22.4±14.5 months, we divided patients into 

two groups; short follow up duration which 

include patients of less than one year follow 

up; and long term follow up of more than one 

year to test the effect of duration on 

continence and satisfaction. In the shortterm 

follow-up 66.7% of patients were fully 

continent compared to 77.8% in the long 

term follow-up. There was statis-tically 

significant improvement in the degree of 

satisfaction in the long follow up.. this is in 

consistence with the study of. Evans et. al., 

who  reported  no difference in the levels of 

continence between those with short- or 

long-term follow-up[7].--- also found only a 

slight deterioration from short-term results 

in his study at a median of 7 years follow 

up[21]. Short- and medium-term improve-

ments in FI have been previously reported 

after EAS repair to be as high as 86%[8]. 

However in other longer term follow up 

studies they have reported outcomes after  

EAS repair ranging from 14% to 80% of 

subjects[10,29,30]. This large range may be a 

result of different primary outcomes and the 

definitions  of treatment success or different 
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patient populations[8]. As regard post-ope-

rative wound complications; we found that 

wound disruption was the most common 

complication occurred in 14/30(46%) and 

managed conservatively (Fig.7), peri-anal 

pain occurred in two patients, superficial 

anal fistula occurred also in two patients, 

recto-vaginal fistula occurred in one patient 

and managed surgically while feacal 

impaction occurred in one patient and 

managed by disimpaction under general 

anesthesia. Schimmer et. al., in his paper 

found that the most frequent early compli-

cation was wound infection in (15.6%) of 

cases, impaction occurred in 9 patients and 

led to breakdown of the repair in 1, two 

patients developed a haematoma and 1 

developed cellulitis. Late complications 

occurred in (9.3%) of cases; the most frequ-

ent were recurrence of fistula-in-ano in 4 

cases, stricture in 3 and formation of a sinus 

in 3 cases. Other late complications were 

small bowel obstruction in one patient and 

pain which required removal of wire in one 

case[27]. David et al., found Anal stenosis 

occurred  in 8/24 patients (33.33%) after 

sphincter repair[19].  Demirbas et. al., in his 

study on  44 patients found that the  most 

common complication was bleeding, urinary 

infection and post-operative perianal 

fistula[12] .  

 

Amel A. Hashish in his paper for evaluation 

of the results of sphincter repair in perineal 

trauma in childrens found that the most 

common complications was wound disru-

ption and wound dehiscence  followed by 

other complications as feacal incontinence; 

urethral strictures and vaginal stricture[31]. 

To see if the method of wound closure will 

have any effect on the outcomes; we used 

two methods for closure of the wound, we 

found that vertical closure of the perineal 

wound is significantly associated with less 

incidence of wound disruption than closure 

of the lateral edge of the wound and leaving 

the central part, so it may be better to close 

the wound vertically whenever possible 

(Figure 6). According to our knowledge; no 

papers discuss this point previously. 

Londono et. Al. reported that the incidence 

of infective complications was not signifi-

cantly different when non-absorbable or 

absorbable sutures were used[27]. Duration of 

symptoms before the operation in this study 

ranged from 0 to 60 months (mean time 22 

months), some patients are too embarrassed 

to ask for  medical help or because the 

symptom becomes gradually worse with 

progressive neuropathic change owing to 

aging or subsequent deliveries[32]. Duration 

of symptoms was not a significant factor in 

the outcomes after surgery in this study. 

Preoperative bowel preparation and 

prophylactic antibiotics should always be 

prescribed. In the immediate postoperative 

period impaction must be prevented by 

taking only clear fluids during the first week 

and by the prescription of laxatives. No   

obvious advantage could be demonstrated 

for the use of a covering colostomy and it Is  

used in cases of severe perineal trauma, this 

was also illustrated by other previous 

studies[33,34]. 

 

Conclusion 
Sphincter repair operation is safe and 

feasible operation for the treatment of fecal 

incontinence due to different causes. About 

74% of patients may achieve complete 

continence after surgery. Sphincter injuries 

due to road traffic accidents are associated 

with best outcomes while iatrogenic injuries 

have the worst outcomes. Better results are 

obtained with external sphincter repair 

versus the isolated internal sphincter repair. 

It seems that age and duration after surgery 

doesn't affect the outcomes. Most common 

complication are wound disruption; closure 

of the perineal wound is better done 

vertically whenever possible. 
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