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ABSTRACT

Background: Anal sphincteric injury is an uncommon but clinically significant condition
associated with substantial short- and long-term morbidity, most notably anal incontinence
and impaired quality of life. This study systematically compares immediate (<48 hours) ver-
sus delayed (>48 hours) repair strategies regarding postoperative morbidity, mortality, and
functional outcomes, including fecal continence, infection rates, colostomy requirements,
hospitalization duration, fistula formation, and reoperation rates.

Methods: This prospective study enrolled 30 patients (aged 5-60 years) with non-obstetric
anal sphincter injuries involving <50% circumferential disruption. Participants were stratified
into Group | (immediate repair, <48 hours post-injury) and Group Il (delayed repair, >48
hours). All patients underwent comprehensive preoperative assessments comprising
detailed clinical examination, laboratory investigations, and advanced imaging (CT, MRI,
endoanal ultrasound in some cases).

Results: Demographic characteristics were comparable between immediate (Group I) and
delayed (Group I) repair groups. Injury mechanisms diverged significantly (p=0.042):
Group | followed high-energy trauma (motorbike 60%), presenting with bleeding (100%) and
associated injuries (40%; p=0.006), while Group Il comprised iatrogenic injuries (post-
hemorrhoidectomy 53.3%) with incontinence (100%). Immediate repairs involved larger/
multiple defects (26.7%; p<0.001 size, p=0.03 number) and universal colostomy (100% vs
26.7%; p<0.001). End-to-end repair predominated (80%), with overlap techniques more
frequent in delayed cases (33.3%; p=0.17). Continence favored delayed repairs at 3 months
(Wexner 2.46 vs 5; p=0.02), converging by 6 months (2.33 vs 3.6; p=0.15). Six-month
continence resumption associated significantly with male sex (p=0.004), delayed timing
(p=0.025), no colostomy (p=0.005), and incontinence presentation (p=0.025). Trends
favored post-hemorrhoidectomy trauma (p=0.129) and single defects (p=0.073).
Conclusions: Delayed repair provided superior early continence, lower colostomy
requirements, and reduced dehiscence compared to immediate repair, achieving equivalent
6-month sphincter function. Male sex, delayed timing, absence of colostomy, and
incontinence presentation emerged as key predictors of continence resumption.
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INTRODUCTION

Optimal management of anorectal sphincter injuries, whether traumatic,
iatrogenic, or obstetric, presents formidable clinical challenges encompassing
primary anatomic reconstruction, sustained continence restoration, and
comprehensive psychosocial rehabilitation.
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Its epidemiology spans both obstetric and non-
obstetric etiologies, including vaginal delivery, blunt
and penetrating perineal trauma, road traffic and
motorcycle accidents, sexual trauma, and iatrogenic
injury following anorectal or pelvic surgery. While
obstetric anal sphincter injuries remain the most
frequently reported, non-obstetric injuries account for
a considerable proportion of cases, particularly
among males and younger patients, and are often
underdiagnosed. The reported prevalence varies
widely depending on mechanism and diagnostic
modality, ranging from approximately 1-11% of
vaginal deliveries to up to 2-5% of patients with
perineal or pelvic trauma, with higher rates detected
when imaging is routinely employed (1,2). Anal
sphincteric injuries may involve the internal anal
sphincter, external anal sphincter, or both, and range
from partial defects to complete anorectal disruption.
The most widely adopted anatomical classification is
proposed by the Royal College of Obstetricians and
Gynaecologists, which categorizes injuries according
to the extent of sphincter and rectal wall involvement
and, although originally developed for obstetric
trauma, is commonly applied to non-obstetric injuries
to standardize diagnosis, guide management, and
facilitate comparison of outcome (3) (table 1).

While immediate repair constitutes standard
practice for anterior obstetric sphincter tears (4),
technical limitations such as muscle retraction
compromise outcomes by increasing suture-line
tension, inducing local ischemia, and predisposing to
dehiscence or repair failure (5). These complications
frequently necessitate secondary interventions
specifically designed to accommodate scarred,
distorted anatomy and mitigate high-tension closures.

Post-traumatic fecal incontinence management
centers on sphincteroplasty, mobilization and primary
re-approximation of disrupted musculature, which
enjoys broad literature support (6,7). When direct

Table 1 - Classification of Ano-Rectal Injury

Degree Injury
Intact Novisible injury
First . Perineal skinonly
Second Perineal muscles but not involving the anal sphincters
Third Anal sphincter complex

3a: <50% of the EAS thickness torn

3b: >50% of the EAS thickness torn
_____________ 3c: both EAS and IAS torn
Fourth Anal sphincter complex and anal mucosa

Rectal buttonhole

Isolated rectal buttonhole with or without third degree
tear
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repair proves anatomically infeasible, augmentation
strategies including dynamic graciloplasty (8) or
sphincter reefing may restore continence. In acute,
high-grade perineal trauma, fecal diversion via
colostomy remains essential to control contamination
and facilitate staged reconstruction (9).

Sphincter injuries of obstetric or iatrogenic
origin often evade acute detection (10,11), with fecal
incontinence emerging only during delayed phases,
severely compromising quality of life and intensifying
psychosocial distress (12). This study systematically
compares immediate versus delayed sphincter repair,
evaluating morbidity, mortality, and functional
outcomes, including continence, infection rates,
colostomy requirements, hospitalization duration,
fistula formation, and reoperation, to inform
evidence-based optimization of surgical timing and
technique selection.

PATIENTS AND METHODS

This prospective clinical study evaluated 30 patients
(aged 5-60 years) with nonobstetric traumatic anal
sphincter injuries involving <50% of the sphincter
circumference. Conducted at Assiut University Hospitals,
Egypt, from March 2020 to December 2022, the study
received institutional ethical approval, and informed
consent was obtained from all participants. The primary
objective was to assess the impact of surgical timing
on postoperative morbidity and functional continence
outcomes.

Patients were stratified by repair timing: Group |
underwent immediate repair (<48 hours post-injury),
and Group Il received delayed repair (>48 hours).
Patients were allocated to immediate or delayed anal
sphincter repair based on predefined clinical and
institutional parameters. Immediate repair (<48 hours)
was performed in patients presenting with active
perineal or anorectal bleeding, acute sphincter
disruption with viable, non-infected tissue, or associated
injuries requiring urgent surgical exploration, provided
that adequate institutional resources and an
experienced colorectal surgeon were available. Patients
who presented early after injury with acceptable tissue
conditions and no contraindications to anesthesia were
also considered for immediate repair. Delayed repair
(>48 hours) was selected for patients who were hemo-
dynamically unstable requiring initial resuscitation, had
significant perineal contamination, edema, infection, or
tissue necrosis, presented late after injury, or when
specialized colorectal surgical expertise or operating
room resources were not immediately available. In such
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cases, initial management focused on stabilization,
infection control, wound care, and, when indicated,
fecal diversion, with definitive sphincter reconstruction
deferred until local and systemic conditions were
optimized.

All patients underwent standardized preoperative
evaluation, including detailed clinical examination,
advanced imaging (CT, MRI, endoanal ultrasound
in some cases), and comprehensive laboratory
assessment. Prophylactic antibiotics were administered
universally.

Continence evaluation using the validated Wexner
score was applied exclusively to the delayed group
(table 2), as acute-phase assessment proved infeasible
in immediate repairs due to edema and colostomy
diversion. Surgical approaches were tailored to injury
mechanism and anatomical disruption, encompassing
both internal/external sphincters, anorectal canal,
vaginal/gluteal tissues, and associated systemic trauma
(thoracic, pelvic, vascular). Spinal anesthesia predomi-
nated, with general anesthesia reserved for extensive
abdominal or multisystem injuries. Repair techniques
comprised overlapping sphincteroplasty and end-to-
end anastomosis, with defunctioning colostomy
performed in all Group | patients and selectively (n=4)
in Group 1.

Perineal wounds underwent meticulous debride-
ment of devitalized tissue to prevent necrosis and pelvic
sepsis. Postoperative follow-up spanned six months,
with evaluations at 1 and 3 months focusing on wound
healing and subjective continence (colostomy-based
assessment). At six months, objective continence was
quantified using Wexner scores and digital rectal
examination. Five patients (four from Group |, one from
Group |l) required adjunctive physiotherapy to optimize
functional recovery.

Statistical Analysis

Statistical analyses were conducted using SPSS
version 22.0 (IBM Corp., Armonk, NY, USA). Continuous
data were summarized as means + standard deviations
(SD) or medians (interquartile ranges) based on
normality assessment via Shapiro-Wilk tests.
Categorical variables were expressed as frequencies
and percentages.

Comparisons between immediate and delayed
repair groups employed independent-samples t-tests or
Mann-Whitney U tests for continuous outcomes (e.g.,
age, Wexner scores, hospital stay) and Pearson chi-
square or Fisher's exact tests for categorical variables
(e.g., sex, trauma type, complications), with exact tests
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Table 2 - The Jorge-Wexner incontinence score

Type of Frequency

incontinence Never Rarely Sometimes Usually Always
Solid 0 1 2 3 4
I R
Gas 0 1 2 3 4
y_\/_e_g_r_s pad 0 1 2 3 4
Lifestyle alteration 0 1 2 3 4

Never = 0; Rarely < 1/month; Sometimes <1/week but > 1/month;
Usually, < 1/day but >1/week; Always =1/day

applied when expected cell counts were <5.
Associations between predictors (e.g., timing, colo-
stomy) and continence resumption at 6 months used chi-
square tests (Pearson or Fisher’s exact as appropriate).
Statistical significance was defined as p<0.05 (two-
tailed).

RESULTS

The demographic characteristics and preoperative
findings of patients undergoing immediate versus
delayed repair for traumatic anal sphincteric injury are
summarized in table 3. The delayed group demonstrated
a slightly higher mean age (27.93+£12.76 years vs.
24.2416.15 vyears), but this difference was not

Table 3 - Demographic data and preoperative findings are presented

in this table.
Total number Delayed Immediate
of cases repair repair
(n=30) (n=15) (n=15)
f\_gg_gyears), Mean + SD 26.1+ 14.43__ 2793 +12.76 242 +16.15
Sex, n (%)
Male 19 (63.33%) 10 (66.67%) 9 (60.00%)
_ Female 11(36.67%)  5(33.33%) 6 (40.00%)
Mode of trauma, n (%)
Post hemorrhoidectomy 8 (26.67%) 8 (53.33%) 0(0.0%)
Motorbike accident 9 (30.00%) 0(0.0%) 9 (60.00%)
Hard object trauma 7(23.3%) 2 (13.33%) 5(33.33%)
Post-PAF surgery 3(10.00%) 3 (20.00%) 0(0.0%)
Anal sex 1(3.33%) 0(0.0%) 1(6.67%)
__Anal stenosis 2(6.66%)  2(13.33%) 0(0.0%)
First presentation
Bleeding 15 (50.00%) 0(0.0%) 15 (100.0%)
__Incontinence 15 (50.00%) 15 (100.0%) 0(0.0%)
P_r_qg_p_erative finding
Associated injuries
Rectal 4 (13.33%) 0(0.0%) 4(26.67%)
Fracture pelvis 2 (6.67%) 0(0.0%) 2 (14.29%)
Vaginal, Rectal, Urethra
___qp_q fracture pelvis 1(3.33%) B 0(0.0%) 1(6.67%)
WEXNER Score, Median (range) 11.47 (9-15)  Not assessed

The data are presented as the means + SDs or frequencies (%).
Fisher's exact or Chi-square for categorical variables (exact for small cells/multi-
category overall). t-test for the continuous variables
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Table 4 - Intraoperative data Total cases Delayed repair Immediate p-value
(n=30) (n=15) repair (n=15)
Size of the defect <0.001
<30% 26 (86.66%) 15 (100%) 11 (73.33%)
~ <50% 4 (13.33%) 0 (0%) 4 (26.67%)
Number of defects 0.03
Single 26 (86.66%) 15 (100%) 11 (73.33%)
_Two 4 (13.33%) 0 (0%) 4 (26.67%)
Type of repair 0.17
End repair 24 (80.00%) 10 (66.67%) 14 (93.33%)
Overlap repair 6 (20.00%) 5(33.33%) 1(6.67%)

The data are presented as frequencies (%). p-values from Chi-square (or Fisher's exact if cells <5).

significant (p=0.54). Males predominated in both
cohorts (66.67% vs. 60%), with no significant sex
difference (p=0.89). Significant differences existed in
mode of trauma (p=0.042): posthemorrhoidectomy
complications (53.33%) led in delayed repairs, whereas
motorbike accidents were predominant in immediate
cases (60%), followed by hard object trauma (33.33%).
Anal stenosis occurred exclusively in delayed repairs
(13.33%). Presentation differed significantly (p<0.001):
active hemorrhage characterized all immediate cases
(100%), while fecal incontinence defined all delayed
presentations (100%). Associated injuries differed
significantly (p=0.006), occurring only in immediate
repairs [rectal trauma (26.67%), pelvic fractures
(14.29%), and one complex case involving combined
pelvic, rectal, and urethral injury (6.67%)]. Preoperative
Wexner scores in the delayed group showed a median
of 11.47 (range 9-15), reflecting continence loss.
Intraoperative findings are detailed in table 4.
Defect size differed significantly (p<0.001): defects
<30% dominated both groups, but immediate repairs

involved larger defects (<50%) in 26.67% of cases versus
0% in delayed repairs. Number of defects also differed
significantly (p=0.03): single defects were universal in
delayed repairs (100%) versus 73.33% in immediate
cases, with multiple defects exclusive to immediate
repairs (26.67%). End-to-end repair predominated
overall (80.00%), especially in immediate cases
(93.33%) versus delayed cases (66.67%), but type of
repair showed no significant difference (p=0.17);
overlap techniques trended higher in delayed cases
(33.33% vs 6.67%).

Postoperative outcomes are presented in table 5. At
1 month, the delayed group showed rapid continence
improvement (median Wexner: 2.18, range 1-4).
Immediate repair patients had longer hospital stays
(median 7 vs. 5 days), but this was not significant
(p=0.12). Colostomy use differed significantly (p<0.001),
being universal in immediate repairs (100%) versus
only 26.67% in delayed cases. Complications were
comparable: superficial infection affected 26.67% of
delayed versus 20.00% of immediate cases (p=0.48),

Table 5 - The postoperative evaluation results

Total cases Delayed repair Immediate p-value
(n=30) (n=15) repair (n=15)

First postoperative evaluation
(one mooth)
WEXNER Score, Median (range) 218 (1-4) Not assessed -
Hospital stays 5(2-8) 7(2-12) 012
Colostomy 19 (63.33%) 4 (26.67%) 15(100.00%)  <0.001
Complications 0.48

Superficial infection 7 (23.33%) 4 (26.67%) 3(20.00%)

Suture dehiscence 2 (6.66%) 0(0.00%) 2(1333%)
Second postoperative evaluation
@months)
WEXNER score, median (range) 37(1-10) 2.46 (1-6) 5(2-10) 002
Colostomy closure 19 (63.33%) 4 (26.67%) 15(100.00%) < 0.(}9_1____
Third postoperative evaluation
(6 months)
WEXNER Score, Median (range) 28(1-6) 2.33(1-6) 36(2-6) 015
Physiotherapy 5 (16.66%) 1 (6.66%) 4 (26.66%) 0.33

Data are presented as the frequency (%) or median (IQR). Chi-square (or Fisher's exact if cells <5) was used
for categorical data comparisons. Mann-Whitney U test was used for the continuous variables .
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Table 6 - Baseline characteristics associated with ~ Characteristic Total (n=30) Continent (n=12) Incontinent (n=18)  p-value
resumption of sphincteric continence at 6 months.  Age (years), mean + SD - 300159 234131 0.229
Sex 0.004

Male 18 (60.0%) 11 (91.7%) 7 (38.9%)

Female 12 (40.0%) 1(8.3%) 11 (61.1%)
Presentation 0.025

Bleeding 15 (50.0%) 3(25.0%) 12 (66.7%)

Incontinence 15 (50.0%) 9 (75.0%) 6 (33.3%)

The data are presented as the means + SDs or frequencies (%). Fisher's exact or Chi-square for categorical
variables (exact for small cells/multi-category overall). t-test for the continuous variables.

and suture dehiscence occurred only in immediate
repairs (13.33% vs 0%; p not significant).

At 3 months, continence differed significantly
(p=0.02), favoring delayed repairs (median Wexner:
2.46 vs. 5), with colostomy closure in 63.33% overall. By
6 months, scores converged (2.33 vs. 3.6; p=0.15, not
significant). Physiotherapy trended higher in immediate
repairs (26.66% vs 6.66%), but this was not significant
(p=0.33).

Factors associated with resumption of sphincteric
continence at 6 months are detailed in tables 6-8.
Table 6 showed male sex was significantly associated

with continence (p=0.004): 91.7% of continent patients
were male versus 38.9% of incontinent patients, while
females comprised 61.1% of incontinent versus only
8.3% of continent cases. Presentation was significantly
associated with continence (p=0.025): incontinence at
presentation showed higher continence rates (75.0%)
compared to bleeding (25.0%). Age was higher in
continent patients (mean 30.0+15.9 years vs. 23.4+13.1
years), but this difference was not significant (p=0.229).

Table 7 demonstrated trends but no significant
overall associations with continence. Post-hemor-
rhoidectomy trauma had the highest continence rate

Table 7 - Trauma and defect characteristics Characteristic Total (n=30) Continent (n=12) Incontinent (n=18)  p-value
associated with resumption of sphincteric Type of trauma p=0.129
continence at 6 months. Post hemorrhoidectomy 8 (26.7%) 6 (50.0%) 2 (11.1%)
Motorbike accident 9 (30.0%) 2 (16.7%) 7 (38.9%)
Hard object trauma 7 (23.3%) 2 (16.7%) 5(27.8%)
Post PAF surgery 3(10.0%) 2 (16.7%) 1(5.6%)
Anal sex 1(3.3%) 0 (0%) 1(5.6%)
Anal stenosis 2 (6.7%) 0 (0%) 2 (11.1%)
Defect/Number 0.073
Single 26 (86.7%) 12 (100%) 14 (77.8%)
TWO 4(13.3%) 0(0%) 4(22.2%)
Associated injuries 0.261
None 23 (76.7%) 11(91.7%) 12 (66.7%)

Data are presented as the frequency (%). Chi-square (or Fisher's exact if cells <5) was used for categorical

data comparisons.

Table 8 - Procedure characteristics associated with Characteristic Total (n=30) Continent (n=12) Incontinent (n=18)  p-value
resumption of sphincteric continence at 6 months. Timing of repair 0.025
Delayed 15 (50.0%) 9 (75.0%) 6 (33.3%)
Immediate 15 (50.0%) 3(25.0%) 12 (66.7%)
Colostomy 0.005
No 11 (36.7%) 8 (66.7%) 3 (16.7%)
Yes 19 (63.3%) 4 (33.3%) 15 (83.3%)
Type of repair 0.136
End 24 (80.0%) 8 (66.7%) 16 (88.9%)
Overlap 6 (20.0%) 4 (33.3%) 2 (11.1%)
Complications 0.490
No 21 (70.0%) 9 (75.0%) 12 (66.7%)
Superficial infection 7 (23.3%) 3(25.0%) 4 (22.2%)
Suture dehiscence 2 (6.7%) 0(0%) 2 (11.1%)

Data are presented as the frequency (%). Chi-square (or Fisher's exact if cells <5) was used for categorical

data comparisons
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(50.0%) compared to motorbike accidents (16.7%) and
hard object trauma (16.7%), but the difference in
trauma type was not significant (p=0.129). All continent
patients had single defects (100%) versus 77.8% of
incontinent patients, with multiple defects exclusive to
incontinent cases (22.2%), however the association was
not significant (p=0.073). Associated injuries showed
varied distribution but no significant association with
continence (p=0.261).

Table 8 identified significant procedure-related
predictors of continence. Delayed repair was signifi-
cantly associated with continence (p=0.025): 75.0%
of continent patients had delayed versus 33.3% of
incontinent patients, while immediate repair predomi-
nated in incontinent cases (66.7%). Absence of colo-
stomy was significantly associated with continence
(p=0.005): 66.7% of continent patients had no colo-
stomy versus only 16.7% of incontinent patients.
Type of repair showed overlap repairs with higher
continence (33.3% vs 11.1%), but this was not signifi-
cant (p=0.136). Complications showed no significant
association with continence (p=0.490).

DISCUSSION

Traumatic anal sphincter injury (ASI) represents a
significant clinical challenge, profoundly impacting
anorectal continence, psychosocial well-being, and
quality of life. These injuries commonly arise from
obstetric complications, iatrogenic procedures, or high-
energy trauma, often accompanied by concomitant
pelvic or systemic injuries (13). Surgical restoration of
sphincter integrity constitutes the cornerstone of
management, yet remains technically demanding due
to edema, tissue loss, contamination, and patient
comorbidities. Considerable controversy persists
regarding optimal repair timing, with outcomes shaped

Figure 1 - A case of female patient
36 years old, with delayed repair for
post haemorrhoidectomy anal
sphincteric injury. (a) intraoperative;
(b) postoperative.

Anal Sphincteric Injury: Immediate versus Delayed Repair

by injury severity, surgeon experience, institutional
resources, and individual patient factors (13).

Immediate repair, typically performed within 24-48
hours, promotes anatomic restoration, minimizes
fibrosis, and reduces infection risk (14,15). However, it
poses technical challenges from intraoperative edema
and bleeding, requiring specialized colorectal expertise
and substantial resources (16). Conversely, delayed
repair, generally executed 6-12 weeks post-injury
(7,17), offers improved tissue visualization and handling
but risks fistula formation, persistent pain, prolonged
recovery, and psychological burden (12).

This study classified repairs as immediate (<48
hours) or delayed (>48 hours), guided by hemodynam-
ic stability, tissue condition, and resource availability. As
illustrated in fig. 1, motorbike accidents dominated
immediate repairs (60.0%), while iatrogenic injuries —
particularly post-hemorrhoidectomy complications
(53.3%)—prevailed in delayed cases. Immediate pre-
sentations universally featured active hemorrhage
(100%), whereas delayed cases manifested exclusively
as fecal incontinence (100%), reflecting progressive
sphincter dysfunction (18).

Functional assessment employed the validated
Wexner continence score, applicable only to delayed
cases due to acute-phase constraints. Preoperative
scores indicated severe impairment (median 11.47,
range 9-15). At 3 months, delayed repairs demonstrated
superior continence (median Wexner 2.46 vs. 5;
p=0.02), though scores converged by 6 months (2.33 vs.
3.6; p=0.15), consistent with findings from Nordenstam
et al. (14) and Barisic et al. (19), despite reports of
progressive functional decline in other cohorts.

Surgical technique selection reflected timing and
tissue characteristics. End-to-end repair predominated
in immediate cases (93.3%) due to acute tissue
constraints, while overlap sphincteroplasty trended

Surgery, Gastroenterology and Oncology, 30 (4), 2025
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Figure 2 - A case of female child
patient 8 years old with immediate |
repair for post hard object traumatic |
anal sphincteric injurt

(a) preoperative, (b, c) intraoperative,
and (d) postoperative.

higher in delayed repairs (33.3% vs. 6.7%; p=0.17).
Although overlap techniques demonstrate superior
long-term continence in meta-analyses (17,19,20), no
significant differences emerged here.

Colostomy requirements differed starkly: universal
in immediate repairs (100% vs. 26.7%; p<0.001), under-
scoring acute contamination risks and supporting
selective diversion strategies (16,18). Postoperative
physiotherapy proved more frequent in immediate
cases (26.7% vs. 6.7%; p=0.33), emphasizing structured
rehabilitation needs in complex trauma.

Complication profiles varied predictably. Immediate
repairs experienced suture dehiscence (13.3% vs. 0%)
and comparable infection rates (20.0% vs. 26.7%;
p=0.48), while delayed repairs avoided dehiscence
entirely (21,22). Hospital stay duration favored delayed
intervention (median 5 vs. 7 days; p=0.12), aligning
with literature documenting extended acute-phase
hospitalizations (16).

CONCLUSIONS

Both immediate and delayed sphincter repairs
achieved satisfactory 6-month continence restoration.
Delayed repair offered early advantages, superior 3-
month continence, reduced colostomy requirements ,
and no dehiscence, while immediate repair remains
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essential for patients with active hemorrhage. Optimal
outcomes necessitate individualized assessment, multi-
disciplinary care, and sustained follow-up, consistent
with contemporary guidelines.
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