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Introduction

Obstetric anal sphincter injuries (OASIs) are serious complications that can occur
following vaginal delivery, resulting in anal incontinence, chronic pain, and a significant
reduction in quality of life. While primary repair is the standard initial approach,
persistent symptoms or failed repairs often necessitate secondary interventions.
Secondary overlapping sphincteroplasty is one of the most commonly utilized techniques
for such cases. Despite its frequent application, the long-term effectiveness and safety of
this procedure, particularly from a colorectal perspective, remain inadequately addressed
in the literature.

Methods

This narrative review synthesizes evidence from studies addressing clinical outcomes, the
effectiveness of various repair techniques, and the role of adjunctive therapies in the
management of OASIs. The review focuses on fecal incontinence outcomes following
secondary overlapping sphincteroplasty, comparing its long-term effectiveness to other
repair techniques. Emerging therapies, such as stem cell therapy and sacral nerve
stimulation, were also evaluated for their role in improving continence and functional
recovery.

Results

OASIs occur in approximately 0.5% to 9% of vaginal deliveries, with higher prevalence
rates in primiparous women and in regions with stricter diagnostic standards. Key risk
factors include primiparity, instrumental deliveries, macrosomia, advanced maternal age,
and prolonged labor. Secondary overlapping sphincteroplasty has shown short-term
continence success in 60% to 80% of patients; however, up to 40% experience symptom
deterioration over 5 to 10 years. Emerging therapies, including stem cell treatments and
sacral nerve stimulation, demonstrate potential in managing refractory cases.
Rehabilitation approaches, such as biofeedback and pelvic floor therapy, have
significantly improved recovery and long-term outcomes in patients undergoing
sphincteroplasty.

Conclusions

While secondary overlapping sphincteroplasty remains a cornerstone in the management
of OASIs, its long-term efficacy is variable. This highlights the need for a
multidisciplinary, patient-centered approach that integrates surgical expertise with
adjunctive therapies and tailored rehabilitation programs. Such an approach is critical to
optimizing outcomes and improving the quality of life for patients with OASIs.

INTRODUCTION 0.5-11% of vaginal deliveries depending on obstetric prac-

tices, are the leading cause of FI and often result from fac-
Fecal incontinence (FI), characterized by the involuntary tors such as instrumental delivery, prolonged labor, prim-
loss of fecal matter, affects 7-15% of adults, dispropor- 1Parity, and high birth weight.8 Despite primary repairs,
tionately impacting women with a history of obstetric anal ~20-40% of women develop persistent FI symptoms, with
sphincter injuries (OASIs).1"3 0ASIs, which occur in
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10-50% experiencing complications like infections, wound
dehiscence, or impaired sphincter function.?-12

Secondary overlapping sphincteroplasty is the preferred
surgical intervention for persistent FI due to its better func-
tional outcomes than end-to-end repair.13-15 Success rates
vary, with continence restored in 50-85% of cases at 1-10
years, though recurrence rates range from 30-50%.16-22 Ad-
junct therapies such as sacral nerve stimulation and
biofeedback have shown promise, but their limitations war-
rant further evaluation.23-25

From a colorectal perspective, secondary overlapping
sphincteroplasty addresses severe sphincter disruptions
caused by OASIs, but challenges remain, including subop-
timal sphincter function post-repair, recurrence of symp-
toms, and potential long-term colorectal complications like
rectal prolapse or chronic constipation.26-27 Approximately
40% of women with unresolved FI undergo secondary
sphincteroplasty, highlighting the need for a comprehen-
sive assessment of its efficacy and safety, with an emphasis
on long-term colorectal outcomes.20,28,29

OBJECTIVES

1. To provide an overview of the effectiveness of sphinc-
teroplasty in managing fecal incontinence in patients
with obstetric anal sphincter injuries.

2. To discuss the reported long-term outcomes of over-
lapping versus end-to-end sphincter repair tech-
niques.

3. To explore how patient-related factors, surgical tech-
niques, and postoperative rehabilitation influence
treatment outcomes.

4. To examine the potential role of adjunctive therapies,
such as sacral nerve stimulation, in enhancing conti-
nence and quality of life.

METHODS

STUDY DESIGN

This systematic review adhered to PRISMA guidelines and
the principles of comprehensive literature synthesis and
qualitative analysis, aiming to provide a detailed overview
of obstetric anal sphincter injuries (OASIs) and secondary
overlapping sphincteroplasty outcomes.

LITERATURE SEARCH STRATEGY

A targeted literature search was conducted in electronic
databases, including MEDLINE (PubMed), Embase,
Cochrane Library, and Scopus, to identify relevant studies
published up to November 2024. The search strategy used
the following keywords and Medical Subject Headings
(MeSH) terms such as “Obstetric anal sphincter injury,”

“OASIs,”  “Secondary sphincteroplasty,” “Overlapping
sphincteroplasty,” “Fecal incontinence,” and “Anal sphinc-
ter repair.”

STUDY SELECTION

Articles were selected based on their relevance to the ob-
jectives of this review. Studies were considered if they pro-
vided data on the management of OASIs, particularly sec-
ondary overlapping sphincteroplasty, focusing on
functional outcomes, quality of life, or complication rates.
Emphasis was placed on articles describing surgical tech-
niques, outcomes, or rehabilitation approaches.

INCLUSION AND EXCLUSION CRITERIA
INCLUSION CRITERIA

» Studies discussing obstetric anal sphincter injuries
and their management: These studies provide essen-
tial background information on OASIs, their risk fac-
tors, and current treatment approaches, forming the
foundation of this review.

» Reports evaluating secondary overlapping sphinc-
teroplasty outcomes: Since this review’s primary fo-
cus is on the effectiveness of secondary overlapping
sphincteroplasty, including these studies ensures
that the review remains relevant and clinically ap-
plicable.

» Articles detailing functional outcomes, quality of life,
or complication rates: Articles detailing functional
outcomes, quality of life, and Long-term patient-cen-
tered outcomes are critical in evaluating the success
of secondary sphincteroplasty and guiding future
clinical practice.

+ Studies across various designs, including randomized
controlled trials, cohort studies, case series, and prior
systematic reviews: A broad range of study designs
allows for a comprehensive synthesis of evidence, as
randomized controlled trials (RCTs) may be limited
in this surgical field, while observational studies and
systematic reviews provide valuable insights.

EXCLUSION CRITERIA

e We excluded non-English articles without available
translations: Language barriers can lead to misinter-
pretation of data, and excluding untranslated studies
ensures the accuracy and reproducibility of findings.

e Reports with incomplete or non-reproducible data:
Studies with missing or unclear data may compro-
mise the reliability of the review and hinder meaning-
ful comparisons of outcomes.

+ Case reports with fewer than five patients: Small case
reports lack statistical power and generalizability,
limiting their contribution to robust evidence synthe-
sis.

» The Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRIMSA) diagram is de-
picted below [Figure 1].
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Figure 1. PRISMA digram for this review

DATA EXTRACTION

Data extracted from all articles which met inclusion criteria
included:

» Study characteristics: Publication details, design, and
sample size.

» Patient demographics: Age, parity, and mode of de-
livery.

» Intervention details: Timing and type of sphinctero-
plasty, including overlapping versus end-to-end re-
pairs.

e Outcomes: Improvement in fecal incontinence, qual-
ity of life, complication rates, and recurrence of
symptoms.

QUALITY ASSESSMENT

RCTs were assessed using the Cochrane Risk of Bias tool,
and cohort and observational studies were assessed using
the Newcastle-Ottawa Scale. Evidence was graded using
GRADE.

DATA SYNTHESIS

Findings were synthesized thematically to provide insights
into key areas, including:

» Epidemiology, risk factors for OASIs, and classifica-
tion of injuries.

e Surgical approaches, with a focus on overlapping
techniques.

+ Long-term outcomes, including functional recovery,
recurrence, and quality of life.

» Adjunctive therapies and rehabilitation strategies.

ETHICAL CONSIDERATIONS

This systematic review was based on a secondary analysis of
published studies, so no ethical approval was required for
the review. Patients provided informed consent for the pho-

togarphs in figures 5-8.
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Table 1. Risk Factor Comparison for OASIs

Risk Factor

Frequency (Studies)

Impact on Outcome

High birth weight

Frequent (6 studies)

Increased OASIs risk

Instrumental delivery (forceps)

Very frequent (10 studies)

Poorer long-term repair success

Midline episiotomy

Frequent (8 studies)

Greater repair complexity

THE REVIEW

EPIDEMIOLOGY OF OASIS

Obstetric anal sphincter injuries (OASIs), encompassing
third- and fourth-degree perineal tears, affect approxi-
mately 1-3% of vaginal deliveries globally.3%:31 Incidence
rates vary geographically, ranging from 1.4% in high-re-
source settings to 4-6% in low-resource regions.32:33 In
Northern Europe, rates are higher due to stringent diagnos-
tic and reporting practices.343% Additionally, a systematic
review reported a 35% increase in OASIs rates over recent
decades in developed countries, reflecting changes in ob-
stetric practices and improved recognition.36,37

The condition has significant long-term consequences,
with morbidity rates between 0.5% and 10%, depending
on population demographics, obstetric care, and healthcare
access.31:38 Among primiparous women, the incidence is as
high as 6-8%, nearly double that of multiparous women. 639

RISK FACTORS FOR OASIS

Several maternal, fetal, and obstetric factors contribute to
the risk of OASIs. [Table 1]

MATERNAL FACTORS

1. Primiparity: First-time mothers are at a 60-80%
higher risk than multiparous women, largely due to
the absence of prior perineal stretching.40:41

2. Advanced Maternal Age: Women over 35 are more
prone to OASIs due to reduced tissue elasticity.42:43

3. Short Perineal Body: A perineal body length under 3
cm increases OASIs risk by 45%.40:41

4. Obesity: Overweight and obese women face higher
risks, likely due to increased perineal pressure and
larger fetal sizes.44:45

FETAL FACTORS

1. Macrosomia: Birth weights exceeding 4 kg elevate the
risk of OASIs by 2-3 times.46:47

2. Breech Presentation: Breech deliveries are associated
with a nearly fourfold increase in OASIs risk com-
pared to cephalic presentations.43:49

OBSTETRIC FACTORS

1. Instrumental Vaginal Delivery:

o Forceps deliveries
4.5-109.50-52

increase OASIs risk by

o Vacuum-assisted deliveries have lower but still
significant risks, with an overall incidence of
6-8%, compared to 1-2% in spontaneous vaginal
births.52-54

2. Episiotomy:

o Routine episiotomy is associated with a 2.5-fold
increase in OASIs risk compared to selective
episiotomy.>>56

o However, mediolateral episiotomy reduces OA-
SIs risk by 25-30% compared to midline epi-
siotomy.>5

3. Prolonged Second Stage of Labor: A second stage last-
ing over two hours increases the risk by 40%.57-58

4. Shoulder Dystocia: This complication further elevates
the risk of severe perineal tears.41,59

5. Prior OASIs: Women with a history of OASIs face a
10-12% recurrence risk in subsequent deliveries.40:41

PREVENTIVE STRATEGIES

Preventive measures include tailored delivery planning,
training for healthcare providers, and controlled delivery
techniques such as manual perineal support, which reduces
the risk by 30%.%53 Selective episiotomy and careful man-
agement of instrumental deliveries can also help mitigate
the risk of OASIs.46:53.60 For high-risk cases, cesarean de-
livery may be considered.

This synthesis highlights the multifactorial nature of
OASIs risk and the importance of recognizing and address-
ing modifiable factors to reduce its incidence and associ-
ated morbidity.

CLASSIFICATION AND TYPES OF OASIS

The Sultan classification system is the most widely adopted
and includes:

e Grade 1 & 2: Perineal skin and superficial muscle in-
volvement are seen in up to 65% of vaginal deliver-
jes.52,56,61

e Grade 3 (a-c): Partial or complete disruption of the
external anal sphincter (EAS), affecting 45-60% of se-
vere injuries.36:62

» Grade 4: Complete rupture of both the EAS and inter-
nal anal sphincter (IAS) with rectal mucosal involve-
ment, comprising 15-30% of cases.36:62

Emerging classification systems incorporating endoanal
ultrasound aim to improve diagnostic precision.22:61 An-
other classification of OASIs includes partial and complete
disruptions of the EAS and IAS. Fourth-degree injuries in-
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volving the rectal mucosa are the most severe, often leading
to complications such as fecal incontinence, rectovaginal
fistulas, and chronic pain if inadequately treated840,63

THE ROLE OF CLINICAL ASSESSMENT VERSUS
OBJECTIVE INVESTIGATIONS IN OASIS MANAGEMENT

Clinical assessment using incontinence scoring systems,
such as the Wexner and St. Mark’s Incontinence Scores,
plays a vital role in evaluating the functional impact of
OASIs. These tools assess symptoms like incontinence, ur-
gency, and lifestyle interference, helping to stratify patients
by symptom severity and guide management decisions.
Studies show that up to 85% of patients with OASIs-related
incontinence exhibit significant variability in symptom
severity, highlighting the need for standardized assess-
ments.232.62 However, these systems are based on patient-
reported outcomes, which can be influenced by recall bias
and social stigma.10.38

Objective assessments, including endoanal ultrasound
(EAUS) and anal manometry, complement clinical evalu-
ation by offering detailed anatomical and functional in-
sights. EAUS, with a sensitivity of 85-95% for detecting
sphincter injuries, is crucial for identifying defects and
guiding surgical planning.!:53 Anal manometry provides in-
formation on sphincter pressure dynamics, revealing func-
tional deficits that may not be clinically evident. Up to
30% of patients with low sphincter pressures on manome-
try show normal clinical scores, emphasizing the need for
objective measures in routine assessment34:64,65

However, objective assessments have limitations, in-
cluding the need for specialized equipment and expertise,
which may not be available in resource-limited settings. A
comparison of clinical scoring and EAUS revealed a 20%
discrepancy in injury severity classification, suggesting that
combining both approaches ensures a more accurate diag-
nosis and tailored management.58:66 While clinical scor-
ing systems are helpful for initial assessments, integrating
objective modalities like EAUS and manometry provides
a more comprehensive evaluation, optimizing diagnosis,
management, and outcomes for patients with OASIs.

ROLE OF IMAGING IN THE EVALUATION OF OASIS

Imaging is crucial in evaluating and managing Obstetric
Anal Sphincter Injuries (OASIs), providing insights into
both the anatomical damage and functional outcomes, as
well as assessing the effectiveness of surgical interventions.
Key modalities include endoanal ultrasound (EAUS), mag-
netic resonance imaging (MRI), and anal manometry.

ENDOANAL ULTRASOUND (EAUS)

EAUS is the gold standard for assessing anal sphincter in-
tegrity, with a sensitivity of 85-95% and specificity of up
to 100% for detecting sphincter defects.57:6467 It accurately
identifies sphincter injuries in 85-90% of cases, particularly
complete tears, and is valuable in post-surgery follow-up to
detect recurrence or new injuries.®? Abnormal results were

found in 15% of women post-repair, suggesting persistent
or recurrent injuries.3?

MAGNETIC RESONANCE IMAGING (MRI)

MRI provides a broader view of pelvic structures, including
the sphincters, levator ani, and puborectalis muscles, with
a diagnostic accuracy of about 90% for OASIs.55 It is partic-
ularly useful when EAUS results are inconclusive or when a
comprehensive view of the pelvic floor is needed. MRI also
detects long-term complications, such as fibrosis, and in-
fluences surgical planning, with 30% of cases showing al-
tered management based on preoperative MRI.>68

ANAL MANOMETRY

Anal manometry assesses sphincter function by measuring
anal pressures, providing essential data on strength and co-
ordination. It is particularly useful for evaluating chronic
fecal incontinence, with abnormal results found in 40% of
women post-OASIs repair.69 Reduced anal pressures are as-
sociated with poorer long-term outcomes, including incon-
tinence.6%.70

COMPARISON AND INTEGRATED USE

Each modality offers unique strengths, and using them to-
gether enhances diagnostic accuracy by 15-20%, especially
in complex cases involving multiple structures.!3 EAUS
identifies sphincter defects, MRI provides a broader
anatomical view, and anal manometry evaluates functional
status. The integration of EAUS, MRI, and anal manometry
significantly improves the evaluation of OASIs, helping to
guide management decisions, assess repair success, and
predict long-term outcomes. As imaging technology
evolves, its role in optimizing OASIs management and pa-
tient outcomes will continue to grow3240,71

MANAGEMENT OF OBSTETRIC ANAL SPHINCTER
INJURIES (OASIS)

Effective management of Obstetric Anal Sphincter Injuries
(OASIs) is crucial to prevent long-term complications, such
as fecal incontinence and pelvic floor dysfunction. Ap-
proaches include conservative management for mild in-
juries or early-stage care and surgical interventions for se-
vere or persistent cases.

1. CONSERVATIVE MANAGEMENT

Conservative management focuses on symptom relief and
rehabilitation, particularly for mild injuries or when surgi-
cal repair is delayed. Key strategies include:

« Pelvic Floor Exercises (Kegel Exercises): Initiating
Kegel exercises within six weeks postpartum
strengthens the pelvic floor and anal sphincters,
leading to a 70% resolution of mild incontinence
symptoms.40

» Biofeedback Therapy: This therapy improves anal
sphincter function by providing real-time feedback

Academic Medicine & Surgery 5
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during exercises. It has been shown to increase anal
sphincter pressure by 30-40% in women with persis-
tent fecal incontinence after OASIs.>

» Stool Softeners and Dietary Modifications: To reduce
strain during defecation, stool softeners, along with a
high-fiber diet and increased fluid intake, help min-
imize constipation and prevent further sphincter in-
jury.3?

2. SURGICAL MANAGEMENT

Surgical treatment is indicated for more severe injuries or
when conservative measures fail. The timing and tech-
niques depend on the injury’s severity and chronicity.

IMMEDIATE REPAIR

Primary repair performed shortly after delivery is the stan-
dard approach:

» End-to-end Repair: This method is utilized in 70-85%
of cases and achieves anatomical restoration in over
90% of patients.30:46,72

» Overlapping Sphincteroplasty: Preferred for complex
injuries, overlapping sphincteroplasty improves con-
tinence in 65-75% of patients at one year.44:47,54

» Suture Materials: Absorbable sutures, such as polyg-
lycolic acid, are used in 80% of cases. They reduce in-
fection rates by 20-25% compared to non-absorbable
sutures.26:73

SECONDARY REPAIR

Secondary repair is performed when the primary repair
fails, or symptoms persist:

» Overlapping Sphincteroplasty: Secondary procedures
relieve symptoms in 60-80% of patients, although
long-term efficacy may decline.33,55,56,74

+ Complex Procedures: When the primary repair fails,
colorectal surgeons may use advanced techniques like
muscle flaps or overlapping repairs. Secondary
sphincteroplasty improves continence in approxi-
mately 70% of cases.67

EMERGING TECHNIQUES

New approaches show promise in managing refractory
cases:

» Stem Cell Therapy: Early studies suggest stem cells
may aid in regenerating damaged tissues.52

« Bulking Agents: Injectable agents improve anal
sphincter bulk and function.”>

+ Sacral Nerve Stimulation: This intervention enhances
continence in patients unresponsive to conventional
therapies.’®

Comprehensive management tailored to the severity of
OASIs is vital for restoring function, improving quality of
life, and minimizing long-term complications.

OUTCOMES

The outcomes of OASIs are influenced by the severity of the
injury, the quality and timing of repair, and long-term re-
habilitation efforts. Management strategies aim to restore
sphincter function, improve quality of life, and reduce com-
plications through primary apposition repair or secondary
overlapping sphincteroplasty.

SHORT-TERM COMPLICATIONS OF OASIS

In the immediate postpartum period, women with OASIs
may experience physical complications such as:

 Infections, Hemorrhagic Conditions, and Wound De-
hiscence Occur in 4-10% of cases, and infections are
the leading cause of delayed healing.38

» Postoperative Pain and Bowel Dysfunction: These are
common and often require dietary modifications,
stool softeners, and analgesia, including prolonged
opioid use. 4777

» Fecal Incontinence and Urgency: Up to 20% of women
report these symptoms within six months postpar-
tum. 47,77

LONG-TERM COMPLICATIONS OF OASIS

The long-term impact includes

« Fecal Incontinence and Sphincter Dysfunction: Per-
sistent symptoms affect 20-40% of women years after
delivery, influenced by the extent of injury and qual-
ity of repair.3478,79

» Sexual Dysfunction: Pain during intercourse (dys-
pareunia) and reduced satisfaction occurs in 40% of
cases, significantly affecting the quality of life.53478

» Psychological Distress: Anxiety and depression are
reported by 25-33% of women, often related to incon-
tinence or pain.1418,58

Timely intervention and rehabilitation involving multi-
disciplinary teams comprising colorectal surgeons, pelvic
floor therapists, obstetricians, and mental health profes-
sionals are essential for improving recovery and long-term
outcomes.>22,80,81

OUTCOMES OF PRIMARY APPOSITION REPAIR VS.
SECONDARY OVERLAPPING SPHINCTEROPLASTY

OASIs management strategies include primary apposition
repair (immediate) and secondary overlapping sphinctero-
plasty (delayed). Both techniques aim to restore sphincter
integrity and function but differ in timing, approach, and
outcomes.82:83 [Figures 2 and 3].

PRIMARY APPOSITION REPAIR

Primary repair, performed shortly after delivery, involves
direct end-to-end suturing of the sphincter muscles.

» Short-Term Outcomes: Success rates range from 70%
to 90%, with most women achieving satisfactory anal
continence, especially when skilled obstetricians per-
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failed primary maintenance. It involves overlapping the
100 Success Rates of Different Sphincteroplasty Techniques sphincter muscles for enhanced mechanical strength.

Short-Term Outcomes: Significant improvements in

Success Rate (%)

80

=)
t=]

N
o
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End-to-End
Technique

Separate Suturing

Overlapping

Figure 2. Success rates of different techniques in OASIs
repair

form the repair promptly.>456.84 Advanced maternal
age and delayed recognition of injuries may reduce
success rates.50,58,85

Long-Term Outcomes: Despite initial success,
30-50% of patients experience persistent or recurrent
symptoms such as fecal incontinence. Contributing
factors include sphincter degeneration, scarring, and
inadequate healing.3%:62:66 Regular follow-up is es-
sential for high-risk patients.10,36,37

Complications: In some cases, wound dehiscence, in-
fection, and perineal pain occur. Improved training of
obstetricians can reduce these risks.34:6%,77

continence are seen in 60-80% of patients within the
first year, particularly in chronic cases with CIs rang-
ing from +5% to 10%.2:57,61

Long-Term Outcomes: Continence rates decline to
40-60% over 5-10 years due to muscle atrophy, fibro-
sis, and nerve dysfunction, though many patients re-
port improved quality of life.22,78,80,86,87
Complications and Reoperations: Infection, fistula
formation, and perineal pain occur in 20% of cases,
but reoperation rates are low when performed by ex-
perienced surgeons.20,35:41

Adjunct Therapies: Biofeedback and electrical stimu-

lation enhance outcomes and patient satisfaction.24
67,69

COMPARISON OF PRIMARY AND SECONDARY REPAIRS

» Timing and Accessibility: Primary repair is performed

immediately postpartum and is readily available,
while secondary repair requires referral and longer
recovery periods.06:68,88

Functional Outcomes: Secondary sphincteroplasty
offers better structural reinforcement in chronic
cases but shows diminishing efficacy over time due to
tissue degeneration.6:22,35,62

Patient Selection: Primary repair is ideal for acute in-

juries, while secondary repair is reserved for women
with unresolved symptoms, failed primary repairs, or
significant sphincter disruption.!357,89

SECONDARY OVERLAPPING SPHINCTEROPLASTY

Secondary repair, performed months or years after delivery,
is indicated for unresolved symptoms, chronic injuries, or
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Figure 3. Comparison of complication rates in different techniques in OASIs repair
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Table 2. Comparison of OASIs Techniques and Outcomes

Study Technique Used Sample Short-term Long-term Complications Quality of

Size Outcome Outcome Life Impact
Halverson & Overlapping 50 Improved 75% maintain Minor wound Significant
Hull (2002) Sphincteroplasty continence improvement infections improvement
Malouf et al. Overlapping 30 80% regain Decline over Fistulain 10% Moderate
(2000) Repair continence time improvement
Cerdan Separate 20 90% regain Sustained Low High
Santacruz Suturing continence improvement complication satisfaction
(2022) rates

Both approaches are critical in managing OASIs. Primary
repairs are effective when performed promptly by skilled
providers, whereas secondary overlapping sphincteroplasty
addresses persistent symptoms or failed initial repairs. Op-
timal outcomes depend on careful patient selection, sur-
gical expertise, long-term rehabilitation, and regular fol-
low-up.>1277 Table 2 summarizes the techniques and
outcomes.

REHABILITATION AND ADJUNCTIVE THERAPIES

Rehabilitation and adjunctive therapies are integral to im-
proving outcomes following OASIs. These approaches en-
hance recovery, restore function, and address psychological
impacts.

PELVIC FLOOR REHABILITATION

» Biofeedback Therapy: Strengthens pelvic floor mus-
cles, improving muscle strength by 55% and enhanc-
ing anal sphincter tone. Some randomized controlled
trials (RCTs) indicate a p-value <0.05 for these im-
provements, confirming their efficacy.2-85.86

» Electrical Stimulation and Pelvic Floor Muscle Train-
ing: These techniques improve continence in 60% of
patients with confidence intervals varying between
8% and 12% and are key components of postopera-
tive rehabilitation.285.86

ADJUNCTIVE THERAPIES

» Topical Glyceryl Trinitrate: Increases wound healing
rates by 20%, aiding recovery in the early postopera-
tive period.8,64:85,86,90

» Low-level laser therapy accelerates tissue healing and

recovery, with promising results in clinical settings.3
64,85,86,90

PSYCHOLOGICAL SUPPORT

» Mental Health Interventions: Psychological impacts
of OASIs, including trauma, anxiety, and depression,
are common among affected women, and treatment
has been shown to improve outcomes.8:20,28,91

POSTOPERATIVE REHABILITATION

Postoperative rehabilitation strategies significantly im-
prove outcomes by reducing fecal incontinence rates and
supporting overall recovery:

» Rehabilitation Techniques: Kegel exercises, biofeed-
back therapy, and electrical stimulation have been
shown to reduce post-surgical fecal incontinence
rates by 25-30%.5

+ Follow-Up Care: Regular follow-ups are crucial to
monitoring the success of surgical repairs, detecting
complications early, and adjusting rehabilitation pro-
tocols as needed.

Integrating pelvic floor rehabilitation, adjunctive ther-
apies, and psychological support into the management of
OASIs ensures a holistic approach, promoting both physical
and emotional recovery.®7

COLORECTAL IMPLICATIONS AND MANAGEMENT OF
OBSTETRIC ANAL SPHINCTER INJURIES (OASIS)

OASIs are a major public health issue with significant col-
orectal consequences. Disruption of the anal sphincter
complex during childbirth can result in debilitating out-
comes such as fecal incontinence, rectal urgency, and pe-
rianal pain, profoundly impacting the quality of life of af-
fected women.31,38.92 QASIs surgical management has
evolved over time, as shown in Figure 4. Beyond the imme-
diate challenges of acute repair, these injuries have long-
term implications for anorectal function, patient satisfac-
tion, and healthcare systems.345%93 [Table 3].

IMPACT ON COLORECTAL FUNCTION

OASIs frequently leads to both immediate and delayed col-
orectal dysfunction. Fecal incontinence is reported in
15%-61% of affected women, with anal urgency present in
up to 45%.6%:7294 Chronic perineal pain and rectovaginal
fistulas occur in 10%-20% of cases, especially following in-
adequate primary repair.>3344 These complications arise
not only from mechanical sphincter disruption but also
from pudendal nerve damage and pelvic floor dysfunction,
which are often underappreciated in obstetric care.26:62,85
Advanced diagnostic tools, including endoanal ultra-
sound and manometry, are essential for detecting residual
sphincter defects and dysfunction. Up to 70% of women
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Evolution of OASIs techniques

INTRODUCTION OF
OVERLAPPING
SPHINCTEROPLASTY

+ Development: The
overlapping technique
emerged as an alternative,
aiming for better functional
outcomes.

« Advances: Use of
monofilament sutures to
reduce infection risks.

+ Key References: 36, 38 41

INTRODUCTION OF
MULTIDISCIPLINARY
APPROACHES
+ Advances: Collaboration
between colorectal surgeons
and uragynecologists.
Technigques: Refinements in
overlapping and end-to-end

ADVANCES IN
TECHNOLOGY AND
PERSONALIZED

APPROACHES
Technological Progress: Use of
robotic-assisted sphincteroplasty
and development of biologic
scaffolds to enhance tissue
healing.

'
2000s

repairs based on imaging

studies for better sphincter

alignment.

Key References: 50, 56, 71,

B1, 83.

Personalized Care: Tailored
approaches based on patient-
specific factors such as injury
severity and comorbidities.

2016- « Key References: 5, 20, 26, 30,
2020 44, 101.

1

INITIAL EFFORTS TO

STANDARDIZE
PRIMARY REPAIRS

,53 58

= Focus: Traditional end-to-end

repair methods using
interrupted sutures.
» Challenges: High rates of

incontinence and recurrence.

+ Key References: 35, 37, 39
90.

Figure 4. Chronological flow chart showing the evolution of repair techniques from the 1980s to 2024

3

« Focus: Increasing emphasis

on anatomical restoration
and minimizing tension.
Innovations: Integrating
binabsorbable sutures and
considering adjunctive

4]

5 O

@ REFINEMENT OF m FOCUS ON MINIMALLY %
SURGICAL TECHNIQUES INVASIVE AND
ADJUNCTIVE TECHNIQUES

Trends: Use minimally invasive
technigques and incorporate pelvic
fioor rehabilitation programs.
Emerging Evidence: Better
integration of ultrasound-guided

therapies like repairs for precise anatomical
physiotherapy. alignment.

Key References: 4, 28, 47, » Key References: 2, 60, 68, 73,
59, 80. 77.
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Table 3. Quality of Life Outcomes

Study Measurement Tool Baseline QoL Post-Repair QoL Statistical Significance
Gleasonetal.(2011) FIQL 1.5 3.8 p<0.01
Vicente Pla-Marti (2022 SF-36 45 70 p=0.03

FIQL=Fecal Incontinence QoL, SF-36=36 Items Short Form Health Survey

Figure 5. Various incision sites in different patients

show persistent sphincter defects post-repair, underscoring
the importance of specialized colorectal follow-up for opti-
mizing long-term outcomes.®7,61,95

ROLE OF SECONDARY OVERLAPPING
SPHINCTEROPLASTY

Secondary overlapping sphincteroplasty is the cornerstone
surgical intervention for women with refractory fecal in-
continence following OASIs [Figures 5-8]. The procedure
restores anal canal structure and function by approximat-
ing the torn ends of the external anal sphincter with over-
lapping sutures.?30:49 Collaboration between colorectal
surgeons and gynecologists is often necessary to address

the complex interplay of pelvic floor anatomy and func-
tion.41,63,91

OUTCOMES AND LIMITATIONS

Symptomatic improvement following secondary sphinc-
teroplasty is reported in 60%-80% of cases; however, ob-
jective metrics, such as anal pressures, often show limited
gains.243.73 Furthermore, up to 50% of women experience
recurrent symptoms within five years, emphasizing the
need for careful patient selection and managing expecta-
tions.5277:88 Postoperative fecal urgency affects 20%-40%
of patients, highlighting the challenge of balancing conti-
nence and urgency.1,10.92

TIMING AND CHALLENGES

Timing is critical in secondary sphincteroplasty. Early in-
tervention, ideally within six months to one year, often
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Figure 6. Various stages of the overlapping sphincteroplasty

A. Making incision and deep dissection, B. Exposing the sphincter muscle fibers, C. Identifying and isolating the cut edges of the sphincter, D. The repair

Figure 7. Different patients’ postoperative pictures

achieves better outcomes, while delayed repairs are com-
plicated by fibrosis, scarring, and potential pudendal nerve
damage.3547,57 Additional complexities arise in cases in-
volving concurrent pelvic organ prolapse, rectocele, or en-
terocele, which may necessitate combined surgical ap-
proaches.18,48,68

Patients with extensive internal and external sphincter
damage often require adjunctive treatments. Options such
as sacral nerve stimulation or injectable bulking agents can
provide symptomatic relief when sphincteroplasty alone is
insufficient.21:40.79 Preoperative evaluation and long-term
surveillance are essential for managing associated compli-
cations like rectal prolapse or chronic constipation.20:37.96

EMERGING PERSPECTIVES

Innovative approaches are advancing the management of
OASIs-related injuries. Techniques such as 3D endoanal ul-
trasound enhance diagnostic precision, while biomaterial
grafts and regenerative therapies promise to improve sur-
gical outcomes.10,36:55 Additionally, multidisciplinary care
involving colorectal surgeons, urogynecologists, and phys-
iotherapists is becoming increasingly integral to optimizing
functional outcomes and patient satisfaction.16,22,32

From a colorectal perspective, secondary overlapping
sphincteroplasty remains a key procedure for managing
OASIs-related fecal incontinence. However, its limita-
tions—such as recurrent symptoms and fecal ur-

gency—highlight the need for a tailored approach. Address-
ing structural and functional sequelae, combined with
emerging technologies and a multidisciplinary framework,
is essential for improving the quality of care and outcomes
for women affected by OASIs.>6,84.97

PATIENT SATISFACTION AND QUALITY OF LIFE WITH
OASIS AND OVERLAPPING SPHINCTEROPLASTY

OASIs significantly impact patient satisfaction and quality
of life (QoL), with both physical and psychological sequelae
that persist long after childbirth. Fecal incontinence (FI),
anal pain, and urgency are common consequences, leading
to social withdrawal, reduced intimate relationships, and
mental health issues like anxiety and depression. Women
with FI are three times more likely to experience depression
compared to the general population.!94561 Psychological

distress further diminishes overall postnatal satisfaction.®
54,77

QUALITY OF LIFE OUTCOMES POST-OASIS

« Fecal Incontinence: Affects up to 60% of women, se-
verely impacting physical and emotional health.6%.72,
94

» Social and Psychological Impact: Chronic pain,
sexual dysfunction, and mental health challenges,
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such as depression, anxiety, and shame, often accom-
pany unresolved symptoms. 2578

*+ QoL and Emotional Health: Addressing mental
health is crucial for improving postpartum care and
satisfaction.32,56,60

PATIENT SATISFACTION AFTER OVERLAPPING
SPHINCTEROPLASTY

Overlapping sphincteroplasty, the primary surgical inter-
vention for persistent symptoms, offers symptom relief, but
satisfaction rates vary from 50% to 80%. Around 70%-80%
of women report improvement within the first year, but
long-term satisfaction declines as recurrent symptoms, in-
cluding FI and urgency, affect 30%—-50% of patients over
5-10 years.2341.62 Realistic expectations and improved
emotional/social well-being are key contributors to higher
satisfaction.27,57,61

QOL METRICS FOLLOWING SPHINCTEROPLASTY

Sphincteroplasty improves QoL in lifestyle adaptation and
coping strategies, but residual symptoms like minor leakage
or urgency can persist.17:3473 Sexual dysfunction, espe-
cially dyspareunia and reduced satisfaction, remains a con-
cern even after anatomic repair.37:9%96 Postoperative com-
plications, such as wound dehiscence and anal stenosis,
further affect QoL.10,39,53

PSYCHOLOGICAL AND SOCIAL DIMENSIONS

Psychosocial support significantly influences satisfaction
and recovery. Multidisciplinary care, including counseling
and physiotherapy, reduces stigma and isolation, enhanc-
ing patient outcomes.>20:67 Lack of support correlates with
lower satisfaction and higher distress.46:59:88

COLORECTAL PERSPECTIVES ON IMPROVING
SATISFACTION

Optimizing patient satisfaction involves precise surgical
planning, preoperative evaluation, and long-term follow-
up.184748 Adjunctive treatments like sacral nerve stimula-
tion and bulking agents can complement sphincteroplasty
in complex cases.21:43.84 Innovations in regenerative medi-
cine, including stem cell therapies, promise to improve out-
comes.28/68,98

While overlapping sphincteroplasty effectively relieves
many women’s symptoms, patient outcomes are influenced
by symptom resolution, expectations, and psychosocial
support. A multidisciplinary, patient-centered approach is

essential for improving QoL and satisfaction post-OASIs.11.
13,55

FUTURE DIRECTIONS IN MANAGING OBSTETRIC
ANAL SPHINCTER INJURIES (OASIS)

The management of Obstetric Anal Sphincter Injuries (OA-
SIs) is advancing through preventive strategies, surgical in-
novations, regenerative medicine, and personalized care.

Emerging technologies and a focus on comprehensive reha-
bilitation are pivotal in improving long-term outcomes.

PREVENTION OF OASIS

Prevention remains the cornerstone of OASIs management.
Established techniques like perineal support and controlled
delivery have proven effective in reducing severe perineal
trauma.30:62.94 Ongoing research aims to enhance risk as-
sessment tools and standardize training for diverse obstet-
ric populations to minimize OASIs incidence.3344.92

INNOVATIONS IN SURGICAL TECHNIQUES

Advances in surgical methods are enhancing outcomes for
complex and recurrent injuries:

« Overlapping Sphincteroplasty remains the standard
repair method, though newer techniques like anterior
sphincteroplasty and muscle interposition are being
explored to improve outcomes for challenging cases.
These techniques address the 25% of patients who
continue to experience incontinence after standard
repairs.244.99

* Minimally Invasive Approaches: Robotic-assisted
surgery offers improved precision and reduced com-
plication rates, while laparoscopic-assisted repairs
minimize recovery time and wound-related complica-
tions.37:58

e Nerve Stimulation Therapies: Sacral nerve stimula-
tion (SNS) has demonstrated a success rate of
70%-90% in improving continence and quality of life,
while posterior tibial nerve stimulation (PTNS) pro-
vides symptom relief in 60% of cases.824,41,67,69,100

» Injectable Bulking Agents: These provide a minimally
invasive option for persistent symptoms, with agents
like autologous fat showing promise in restoring
sphincter function.”.51,100

REGENERATIVE MEDICINE

Regenerative therapies are emerging as a promising field
for OASIs management:

» Stem Cell Therapy: Mesenchymal stem cells (MSCs)
demonstrate potential in regenerating sphincter
muscle and improving continence. Optimizing deliv-
ery methods and combining therapies are priorities
for future research.28,34,64.89

» Bioengineered Scaffolds: These scaffolds provide
structural support for tissue repair, offering less inva-

sive alternatives to traditional surgical techniques.!8
45,101

PERSONALIZED TREATMENT APPROACHES

Tailoring treatments based on patient-specific factors, such
as injury severity, comorbidities, and psychosocial needs,
enhances outcomes. Predictive tools using machine learn-
ing are being developed to better stratify patients and guide
clinical decisions.5-23,52,78,96,102
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POSTOPERATIVE REHABILITATION

A multidisciplinary approach to rehabilitation is essential
for sustained recovery:

» Pelvic Floor Therapies: Techniques such as Kegel ex-
ercises, biofeedback, and electrical stimulation re-
duce fecal incontinence rates by 25% to 30% and
strengthen sphincter function by 40% to 50%.5:86

» Adjunctive Therapies: Topical glyceryl trinitrate ac-
celerates wound healing by 20%, while low-level laser
therapy promotes recovery.8:64.85,86,90

» Psychological Support: Addressing the mental health
impacts of OASIs, including anxiety and trauma, is
critical for holistic care.8:20,28,91

LONG-TERM RESEARCH PRIORITIES

Future research should focus on large, multicenter studies
to assess the durability of interventions, recurrence rates,
and patient-reported outcomes. These studies will provide
insights into the comparative effectiveness of surgical and
non-surgical treatments and help refine long-term man-
agement strategies.43,67,90

ADDRESSING PSYCHOSOCIAL AND CULTURAL BARRIERS

Equitable care requires addressing cultural stigma and im-
proving access in underserved populations. Culturally sen-
sitive education and broader availability of specialized care
are essential for improving outcomes.3:4659

EXPLORING NOVEL THERAPIES

Emerging technologies offer the potential to revolutionize
OASIs management:

» Gene Therapy: Tools like CRISPR promise to regener-
ate damaged tissue and restore function.813103

» Bioelectronic Devices: These devices provide targeted
neuromodulation for symptom relief, offering a fu-
turistic alternative to traditional treatments.1,61,65

A combination of preventive measures, surgical ad-
vancements, regenerative approaches, and personalized
strategies will define the future of OASIs management.
Continued investment in long-term research, equitable
care, and innovative technologies is essential to improve
outcomes and quality of life for affected women.66,68,104

While emerging therapies such as regenerative medi-
cine, nerve stimulation, and minimally invasive surgical
techniques show promise in improving outcomes for
women with OASIs, their feasibility, cost-effectiveness, and
long-term efficacy require further exploration. Many of
these treatments, including mesenchymal stem cell therapy
and bioengineered scaffolds, have demonstrated potential
in early studies,2834.6489 byt their clinical application re-
mains limited by challenges in scalability, regulatory ap-
proval, and cost. The high cost of novel technologies like
robotic-assisted surgery and bioelectronic devices!:37:58,61
may restrict widespread adoption, particularly in resource-
limited settings, highlighting the need for comparative

cost-effectiveness analyses against traditional interven-
tions such as overlapping sphincteroplasty. Additionally,
while nerve stimulation techniques such as SNS and PTNS
have reported success rates of 60%-90% in improving con-
tinence and quality of life,82441,67,69,100 Jong_term data
on durability and patient adherence remain limited. There
is also a need for multicenter trials assessing these in-
terventions’ sustained benefits and recurrence rates over
decades.43:67.90 Addressing these gaps will require large-
scale studies that evaluate clinical efficacy and consider
economic viability, patient-reported outcomes, and acces-
sibility, ensuring that future advancements in OASIs man-
agement are both effective and widely implementable.

THE CRITICAL ROLE OF TRAINING IN
REDUCING OASIS AND IMPROVING SURGICAL
OUTCOMES

Proper training is essential for reducing obstetric anal
sphincter injuries (OASIs) and enhancing surgical out-
comes. Comprehensive education ensures better preven-
tion, diagnosis, treatment, and long-term recovery.

TRAINING IN OASIS PREVENTION

Structured training programs focused on preventive tech-
niques significantly reduce OASIs risk. Methods like con-
trolled delivery and perineal protection (e.g., “hands-on”
or “Ritgen’s”) reduce OASIs rates by 40%-60%.70:73,78 Ul-
trasound-guided training on episiotomy angles cuts severe
tears by 30%,°4100 demonstrating the importance of inte-
grating evidence-based strategies through regular training
and audits.30:62.77

ACCURATE DIAGNOSIS AND CLASSIFICATION

Timely diagnosis of OASIs is crucial for effective manage-
ment. Training in perineal injury classification using stan-
dardized guidelines (e.g., RCOG) improves diagnostic accu-
racy and reduces underdiagnosis.33:38,78 Regular feedback
and audits refine providers’ diagnostic skills.>7,58:85

SURGICAL TRAINING IN OVERLAPPING
SPHINCTEROPLASTY

Advanced training in overlapping sphincteroplasty im-
proves outcomes, with continence restoration rates of up
to 85% in trained providers, compared to 60% in less expe-
rienced surgeons.”41,68,105 Simulation-based learning, ca-
daveric dissections, and competency-based assessments
improve precision by 25% and reduce complications by
15%.55:56:89 Multidisciplinary collaboration enhances pa-
tient satisfaction, with rates exceeding 90%6-50,58

IMPACT OF TRAINING ON PATIENT OUTCOMES

Trained providers achieve better functional and psychoso-
cial outcomes. Advanced surgical techniques improve con-
tinence and quality of life, while patient-centered commu-

Academic Medicine & Surgery 1 3



Obstetric anal sphincter injuries (OASIS) and secondary overlapping sphincteroplasty from a colorectal per...

nication enhances recovery and expectation management.>
28,59,64,84,86

USE OF TECHNOLOGY IN TRAINING

Technological innovations, including VR and Al-driven
platforms, offer risk-free practice and real-time feedback,
enhancing decision-making and technical skills.”1,89,96

SUSTAINED EDUCATION AND SKILL MAINTENANCE

Ongoing education, including CPD programs and mentor-
ship, is vital for maintaining proficiency.4%:67:90 Structured
mentorship ensures less experienced providers gain essen-
tial skills.20,46,66

IMPROVED PATIENT OUTCOMES

Investing in provider training reduces complications, recur-
rence rates, and patient dissatisfaction. Women treated by
trained professionals report better symptom resolution and
quality of life.2:65,99

Comprehensive training in OASIs prevention, diagnosis,
and management improves patient outcomes. Standardized
training, technological innovations, and interdisciplinary
collaboration ensure better care and long-term recovery.l
68,82 Investing in education is crucial to advancing OASIs
management and addressing its multifaceted challenges.

RESEARCH GAPS

Despite advances in the prevention and management of
OASIs, significant gaps remain in current research and clin-
ical practice. One major limitation is the variability in long-
term outcomes following overlapping sphincteroplasty,
with studies reporting recurrence rates of fecal inconti-
nence ranging from 30% to 50% over 5-10 years.2341,62
This raises questions about the durability of surgical repairs
and highlights the need for standardized long-term follow-
up protocols. Additionally, while sacral nerve stimulation
(SNS) and posterior tibial nerve stimulation (PTNS) have
shown success rates of 60%-90% in managing refractory fe-
cal incontinence,3:2441,67,69,100 there is limited research on
patient selection criteria, long-term efficacy, and cost-ef-
fectiveness, warranting further investigation. Another crit-
ical gap is the limited exploration of regenerative therapies,
such as stem cell treatments and bioengineered scaffolds,
which have shown promise in early studies but lack large-
scale, multicenter trials to confirm their safety, feasibility,
and clinical efficacy.28:34:64,89,101 gimilarly, while machine
learning and predictive tools are being developed to per-
sonalize treatment approaches,>23.3278,96,102 their inte-
gration into clinical practice remains in its infancy. More-
over, research on the psychosocial impact of OASIs remains
underdeveloped, with many studies focusing on physical
outcomes rather than the broader quality-of-life implica-
tions, including mental health, social reintegration, and
sexual function.257:85 Addressing these research gaps
through robust, longitudinal studies will be crucial in refin-
ing treatment protocols, optimizing patient-centered care,

and developing innovative therapies to enhance long-term
outcomes for women affected by OASIs.

LIMITATIONS

This systematic review has several limitations that must be
considered when interpreting its findings:

1. Heterogeneity of Evidence: The available literature
on OASIs exhibits significant variation in study de-
sign, patient demographics, surgical approaches, and
outcome measures. This variability limits the ability
to derive consistent conclusions or establish stan-
dardized management protocols.

2. Limited Long-Term Follow-Up: While many studies
provide valuable insights into short-term outcomes,
there is a lack of robust long-term data on the dura-
bility of interventions, particularly for secondary
overlapping sphincteroplasty and emerging thera-
pies.

3. Inconsistent Reporting Standards: Variability in the
classification of OASIs, documentation of surgical
techniques, and descriptions of postoperative care
across studies impede direct comparisons and com-
plicate the formulation of universal treatment recom-
mendations.

4. Publication Bias: The predominance of studies re-
porting positive outcomes raises concerns about pub-
lication bias, potentially overestimating the success
of interventions while underrepresenting complica-
tions, failures, or negative outcomes.

5. Scarcity of Evidence on Adjunctive Therapies: While
rehabilitation programs, biofeedback, and psycholog-
ical support are integral to recovery, there is limited
high-quality evidence evaluating their efficacy when
used alongside surgical interventions, leaving gaps in
understanding comprehensive care strategies.

6. Geographic and Resource Disparities: Most studies
originate from high-income settings, which may not
be generalizable to low-resource environments where
access to specialized care and expertise in managing
OASIs is often limited. This creates a gap in under-
standing global applicability.

7. Subjectivity in Outcome Measures: Reliance on pa-
tient-reported outcomes for continence, quality of
life, and satisfaction introduces subjectivity and vari-
ability. While valuable, these outcomes are influ-
enced by individual perceptions and may not fully
capture objective measures of success.

By acknowledging these limitations, this review under-
scores the need for further research to address these gaps
and advance the understanding and management of obstet-
ric anal sphincter injuries.

CONCLUSIONS

1. Impact of OASIs: Obstetric anal sphincter injuries
(OASIs) remain a significant maternal health chal-
lenge, causing long-term complications such as fecal
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incontinence, chronic pain, and psychological dis-
tress. These injuries profoundly affect women’s qual-
ity of life and necessitate holistic management ap-
proaches.

Surgical Interventions: Secondary overlapping
sphincteroplasty effectively treats symptomatic OA-
SIs, providing significant short-term symptom relief.
However, its long-term efficacy diminishes over time,
with the recurrence of incontinence reported in many
cases. Emerging techniques, including robotic-as-
sisted procedures and regenerative therapies, show
promise in addressing these limitations.

Adjunctive Therapies: Non-surgical interventions,
such as sacral nerve stimulation (SNS), posterior tib-
ial nerve stimulation (PTNS), and biofeedback, offer
effective symptom management for refractory cases.
These therapies and pelvic floor rehabilitation im-
prove functional outcomes and quality of life.
Multidisciplinary Care: Individualized management,
incorporating risk factor modification, tailored sur-
gical techniques, and comprehensive rehabilitation,
is essential for optimizing outcomes. Addressing the
psychological and social impacts of OASIs is also crit-
ical to ensuring holistic care.

Future Directions: High-quality, multicenter studies
are needed to evaluate the long-term durability, cost-
effectiveness, and patient-reported outcomes of ex-
isting and emerging therapies. Advances in regener-
ative medicine and predictive tools hold potential for
transforming OASI management.

RECOMMENDATIONS

Focus on Prevention: Obstetric practices should pri-
oritize prevention strategies, such as perineal support
during delivery and standardized training for obstet-
ric teams, to minimize the incidence of OASIs.

Refinement of Surgical Techniques: Research into
novel surgical techniques, such as robotic-assisted
sphincteroplasty and muscle interposition, should be

prioritized to improve long-term outcomes, particu-
larly in recurrent or complex cases.

3. Integration of Adjunctive Therapies: Adjunctive
treatments, such as sacral nerve stimulation and re-
generative approaches, should be incorporated into
clinical practice for cases where surgical repair alone
is insufficient. Future studies should establish stan-
dardized protocols for these therapies.

4. Comprehensive Rehabilitation: Postoperative care
should include structured rehabilitation programs
combining pelvic floor physiotherapy, biofeedback,
and mental health support to optimize recovery and
address psychosocial impacts.

5. Research and Innovation: Investments in regenera-
tive medicine, such as stem cell therapy and bioengi-
neered scaffolds, are needed to develop minimally
invasive alternatives for OASI repair. Predictive ma-
chine learning tools should be explored to personal-
ize care and stratify patients based on risk and sever-
ity.

6. Education and Awareness: Culturally sensitive edu-
cation initiatives and efforts to address stigma sur-
rounding childbirth injuries are essential to improv-
ing access to care and patient outcomes, particularly
in underserved populations.

7. Long-Term Follow-Up: Establishing long-term fol-
low-up programs to monitor recurrence rates, com-
plications, and patient-reported outcomes is essen-
tial to understanding the durability of current and
emerging interventions.

By combining prevention, innovative treatments, and
holistic care, the management of OASIs can be significantly
enhanced, ultimately improving the quality of life for af-
fected women.
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