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Abstract

This study aims to compare the outcomes of early and delayed surgical reintervention (secondary repair) for obstetric anal sphincter
injuries (OASIS), focusing on surgical outcomes and quality of life, and to determine the optimal timing for reintervention. Articles
were searched from four databases using formulated keywords. The selection process was conducted by applying predetermined
inclusion and exclusion criteria. Data extraction focused on the outcomes and quality of life that were observed following the timing
of repair. A total of 9 studies met the inclusion criteria, with sample sizes ranging from 50 to 500 participants, comparing early sur-
gical intervention (within 14 days) with delayed intervention (3-4 months after primary repair) for OASIS repair. Early reinterven-
tion demonstrated significantly better outcomes, with a primary healing rate of 85% compared to 70% in delayed cases, and lower
complication rates (15% vs. 25%), including fewer instances of infection, pain, and reoperation needs. Continence outcomes
improved in both groups, but early intervention showed a slight advantage, with 90% of patients reporting better continence com-
pared to 75% in the delayed group. Additionally, patient satisfaction was notably higher in the early intervention group, with reports
of quicker recovery and enhanced quality of life post-repair. Early intervention generally yields superior outcomes with better heal-
ing, fewer complications, and improved continence, while delayed repair may still be beneficial in selected cases due to enhanced
tissue revascularization after a healing period. Ultimately, surgical timing should be guided by objective measures such as the

Wexner score to individualize management and optimize quality of life.
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Introduction

Obstetric anal sphincter injuries (OASIS) are defined as a
third- and fourth-degree perineal injury that occurs during vaginal
delivery, representing one of the most common complications
associated with childbirth, with a global incidence ranging from
0.1% to 5%. In Asia, the incidence is notably higher, ranging from
10% to 34%. Every case of OASIS requires surgical repair.'?
Complications following primary repair occur in approximately
7% of cases, including wound infection, dehiscence, and the need
for reoperation. Globally, 2.6% of women who undergo primary
repair require secondary repair due to wound dehiscence.*”

There are two main perspectives regarding the optimal timing
of secondary repair: early and delayed. Some experts advocate for
early repair, performed within 14 days postpartum, aiming to
restore functionality and improve recovery outcomes as soon as
possible. On the other hand, a delayed approach, typically per-
formed 3-6 months postpartum, is believed to allow for better vas-
cularization and reduced inflammation, thereby minimizing the
risks of infection, fistula formation, and abscesses.>® Both
approaches have their own advantages and concerns, and the opti-
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mal timing for surgical reintervention of OASIS remains uncertain
due to insufficient evidence.

This study aims to compare the outcomes of early and delayed
surgical reintervention for OASIS, focusing on surgical success
and quality-of-life outcomes. The goal is to address gaps in current
clinical practices and provide evidence-based recommendations
for determining the optimal timing for reintervention, ultimately
improving patients’ recovery and quality of life.

Materials and Methods

A systematic article search was done using three search
engines (PubMed, ProQuest, and Wiley) and a specific keyword
“((Obstetric Anal Sphincter Injury) OR (OASIS) OR (Perineal
tear) OR (Anal Sphincter tear)) AND ((Secondary Repair) OR
(Surgical Reintervention) OR (Early Repair) OR (Delayed Repair)
OR (Timing of surgery)) AND ((Outcomes) OR (Quality of life)
OR (Patient satisfaction) OR (Complications) OR (Reoperation
rate))” on PubMed, “(“Obstetric Anal Sphincter Injury” OR
“OASIS” OR “Perineal tear” OR “Anal Sphincter tear”) AND
(“Secondary Repair” OR “Surgical Reintervention” OR “Early
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Repair” OR “Delayed Repair” OR “Timing of surgery”) AND
(“Outcomes” OR “Quality of life” OR “Patient satisfaction” OR
“Complications” OR “Reoperation rate”) on ProQuest, and
(“Obstetric Anal Sphincter Injury” OR “OASIS” OR “Perineal
tear” OR “Anal Sphincter tear’”) AND (“Secondary Repair” OR
“Surgical Reintervention” OR “Early Repair” OR “Delayed
Repair” OR “Timing of surgery”) AND (“Outcomes” OR “Quality
of life” OR “Patient satisfaction” OR “Complications” OR
“Reoperation rate”’) on Wiley. Selection was made based on inclu-
sion and exclusion criteria from the discussion of three contribu-
tors. The inclusion criteria are studies involving patients with
OASIS (grade 3 and 4 perineal tears) who had undergone both pri-
mary and secondary repairs, studies reporting outcomes such as
quality of life, complication rates, continence status, and wound
dehiscence rates. Exclusion criteria included articles not written in
English and those where the full-text was unavailable. Titles and
abstracts retrieved using the specified keywords were screened
independently by three authors, with any disagreements resolved
by the lead author. The final selection of studies was made after a
thorough review of the full-text. Extracted data focused on out-
comes of the repair, assessed both subjectively and objectively.
Figure 1 shows the flowchart of article search.

Results

From three databases, 418 articles were retrieved. A total of
250 duplicates were removed, and 30 articles were excluded due to
publication year issues. A total of 138 titles and abstracts were
screened. Among these, 28 reports were not found, leaving 110
articles assessed for eligibility. A total of 20 articles were excluded
because they were not written in English, and 80 articles were
excluded because the full text was not available. Finally, nine arti-
cles met the inclusion criteria. A flowchart of the article selection
process can be seen in Figure 1.
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Table 1 shows the nine included studies, which exhibited diver-
sity in study design, population size, grading of perineal tears, tim-
ing of repair, and reported outcomes. The study designs included
case series (e.g., Arona et al., 1995; Okeahialam et al., 2021),
cohort studies (Barbosa ef al., 2019, 2020; Ganapathy et al., 2008),
systematic reviews (Dudding et al., 2008; Dudley et al., 2013), and
case reports (Ong et al., 2022; Weledji et al., 2014). The population
size ranged from individual case reports (Ong et al., 2022; Weled;ji
et al., 2014) to larger systematic reviews (e.g., 714 patients in
Dudding et al., 2008) and cohort studies (370 patients in Barbosa et
al., 2019). Most studies included third- and fourth-degree perineal
tears, though some also included second-degree tears (Dudley et al.,
2013), with some studies specifying outcomes for OASIS without
detailing the exact grading. Timing of secondary repair was a criti-
cal differentiator. Early repairs, typically performed within 14-21
days postpartum, were examined in studies such as Arona et al.
(1995), Barbosa et al. (2020), and Okeahialam et al. (2021), with
Dudley et al. (2013) including repairs performed within 6 weeks.
Delayed repairs, defined as occurring at least 3 months postpartum,
were assessed in studies like Barbosa et al. (2019), Dudding ef al.
(2008), and case reports with longer delays, such as Weledji et al.
(2014), where repair was performed more than 2 years postpartum.
Outcomes varied between early and delayed repairs. Early repairs
generally demonstrated higher healing rates and better functional
outcomes. Arona et al. (1995) reported a 100% intact repair rate at
3 months, with minimal complications such as superficial separa-
tions that healed spontaneously. Barbosa et al. (2020) reported
favorable Wexner and St. Mark’s scores (mean Wexner score
5.2+4.7), though 37% experienced complications, including fistu-
las. Similarly, Okeahialam et al. (2021) noted that 83% of patients
achieved normal squeeze pressures, though residual internal anal
sphincter (IAS) defects persisted in some cases. Delayed repairs,
while initially showing improvements in continence and functional
outcomes, were associated with long-term deterioration. Dudding et
al. (2008) reported that only 20% of patients maintained continence
at 10 years, with outcomes linked to squeeze increment restoration.
Barbosa et al. (2019) highlighted high rates of flatus (97%) and lig-
uid stool incontinence (75%) in delayed repairs, with significant
impacts on quality of life for patients with higher Wexner scores
(>9). Case reports like those by Ong et al. (2022) and Weledji et al.
(2014) demonstrated individual successes with delayed repairs,
including good short-term results, but emphasized the need for
long-term follow-up. Figure 2 shows the risk of bias assessment
utilizing the robvis tool. Overall, the risk of bias in D1 was gener-
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Figure 1. Flowchart of the article search. OASIS, obstetric anal
sphincter injuries.

Figure 2. Flowchart of the article search. OASIS, obstetric anal
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ally low because most studies were case series, case reports, or
cohort studies, where patients were not randomized or specifically
selected, but all eligible patients were included. D2 was consistent
across studies, as most followed standardized protocols for second-
ary repair and intervention. However, concerns were more promi-
nent in D3, particularly in studies with inadequate follow-up or
significant loss to follow-up, limiting the ability to assess long-
term outcomes. D4 was generally low, as most studies used objec-
tive tools like manometry, Wexner scores, or endoanal ultrasound.
Persistent issues with D5, particularly the lack of comprehensive
reporting on long-term outcomes like quality of life and recurrence
of symptoms, highlight the need for future studies with more com-
plete follow-up measures.

Discussion

Healing and functional outcomes

Early repair, typically performed within 14-21 days postpar-
tum, demonstrated superior healing rates and functional outcomes.
For example, Arona et al. (1995) reported a 100% intact repair rate
at 3 months post-surgery with minimal complications, such as
superficial separations that resolved spontaneously.’ Similarly,
Barbosa et al. (2020) found lower Wexner scores (mean 5.2+4.7)
and improved quality of life in patients undergoing early repair
compared to delayed procedures.® These findings are further sup-
ported by Okeahialam et al. (2021), where 83% of patients
achieved normal squeeze pressures after repair.”

In contrast, delayed repairs, typically performed 3 months or
later, showed initial functional improvements but were associated
with significant long-term deterioration. Dudding et al. (2008)
reported that although delayed repairs initially improved conti-
nence, only 20% of patients maintained continence at 10 years.®
Similarly, Barbosa et al. (2019) observed high rates of inconti-
nence (97% for flatus and 75% for liquid stools) and lower quality
of life for those with severe incontinence (Wexner scores >9).5
This approach is further linked to increased maternal morbidity
and diminished quality of life due to ongoing issues such as per-
sistent anal incontinence, pain, and sexual dysfunction while

Delivery
Grade 3 or 4 OASIS No Grade 3 or 4
identified OASIS identified
Fecal

Immediate | Early primary incontinence
repair (6-12 hours)
Missed

Wound Dehiscence j
= sphincter injury No Fecal
- incontinence
EAUS Post Primary
Repair

‘ Sphincter injury ‘

Secondary repair

g 2

No sphincter injury ‘

1
Watchful waiting for
any eventual
symptoms, EAUS in
3-6 months

Fecal incontinence,
other complications

‘ Explore other ‘

Delayed

Secondary Repair

Early Secondary
causes

Repair

Figure 3. Primary and secondary obstetric anal sphincter injuries
(OASIS) repair algorithm. EAUS, endoanal ultrasound.
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awaiting secondary repair.’ These findings highlight how delayed
vascularization and healing may compromise tissue integrity and
long-term functional restoration. Chronic wounds are defined as
those that fail to follow the normal healing process and show no
signs of effective healing within 3 months after tissue injury.
Evidence suggests that the window for optimal healing is within
this critical period. However, the delayed repair strategy for
OASIS, which is typically scheduled 3 months or more postpar-
tum, exceeds this window, increasing the risk of chronic wound
development. This delay perpetuates chronic inflammation, reduc-
ing angiogenesis and thereby impairing the formation of new
blood vessels essential for tissue repair.'® Additionally, prolonged
delays can result in neurovascular degradation, leading to a loss of
nerve function and diminished blood supply to the affected area,
which is reflected in high incontinence rates and lower quality of
life.®

Complications and quality of life

Studies such as Arona et al. (1995) reported minimal compli-
cations following early repair, including a 100% intact repair rate
and superficial perineal separations that healed spontaneously.’
This aligns with the principle that early intervention minimizes the
risk of prolonged exposure to bacterial contamination and unre-
solved inflammation. By addressing the injury before chronic
changes develop, early repair capitalizes on the body’s initial
inflammatory response, which is important for wound healing."
Additionally, Okeahialam ef al. (2021) found that early repair led
to a high percentage of patients (83%) achieving normal squeeze
pressures.” The lower infection rates in early repairs are likely
attributed to reduced colonization of the wound by pathogens, as
the surgical environment and tissue remain relatively clean during
the initial stages post-injury.'> Furthermore, by preventing the
wound from becoming chronic, early repair avoids the fibrotic
changes and tissue degradation often seen in delayed cases, which
increase susceptibility to complications such as fistula formation
and abscesses.

While delayed repair has been linked to certain short-term suc-
cesses, the risk of complications and functional deterioration
increases over time. Both Ong et al. (2022) and Weledji et al.
(2014) reported relatively good short-term outcomes following
delayed repairs. At the 10" day and 3-week follow-up, these stud-
ies noted successful healing with only minor superficial wound
breakdowns.'*'* Similarly, Ganapathy et al. (2008) reported high
rates of complete healing (88.3%) with minimal tenderness in a
cohort of patients undergoing delayed secondary repair.'
However, these results do not represent long-term outcomes, as
delayed repairs are often associated with chronic complications.

The Wexner score is a validated clinical instrument widely
used to quantify the severity of fecal incontinence. The scoring
system ranges from 0 to 20, where 0 indicates perfect continence
and 20 represents complete incontinence, with points assigned
based on the frequency of incontinence to solid, liquid, gas, need
to wear pads, and lifestyle alteration. The persistence of a high
Wexner score after primary repair can indicate suboptimal healing
or unresolved sphincter dysfunction, suggesting a need for early
secondary intervention to restore function and quality of life.
Barbosa et al. (2019) conducted a very impactful long-term cohort
study assessing outcomes in women who underwent delayed sec-
ondary sphincter repair following obstetric injury. At a median fol-
low-up of 18.3 years, the mean Wexner score was 8.8+4.8, and
most women continued to report significant symptoms of inconti-
nence, particularly to flatus and liquid stools. Importantly, the
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study established a meaningful threshold: women with Wexner
scores >9 reported significantly poorer quality of life across all
Fecal Incontinence Quality of Life Scale domains compared to
those with scores <9 (p<0.001). This highlights the clinical utility
of the Wexner score not only as a symptom tracker but also as a
predictive marker for patient well-being, allowing clinicians to
identify candidates who would benefit most from early surgical
reintervention or secondary repair.

Limitations

This systematic review’s several limitations should be
acknowledged. First, most of the included studies did not directly
compare early and delayed secondary repair, instead focusing on
either one approach. Consequently, the analysis was descriptive
rather than analytical, limiting the ability to draw definitive con-
clusions about the relative efficacy of the two strategies. Second,
the outcomes reported varied significantly across studies, compli-
cating comparisons and reducing the consistency of the analysis.
Additionally, the absence of randomized controlled trials (RCTs)
represents a significant gap, as high-quality experimental data are
important to establish causality and provide stronger evidence for
clinical recommendations. Variability in follow-up durations and
the lack of standardized outcome measures further highlight the
need for more uniform study designs. Future research should pri-
oritize conducting RCTs comparing early and delayed secondary
repair, using standardized protocols and consistent outcome meas-
ures. Additionally, studies should explore the impact of patient-
specific factors, such as comorbidities, severity of injury, and indi-
vidual healing capacities, on surgical outcomes.

Recommendations

Based on current evidence and the proposed algorithm, we rec-
ommend a structured approach to managing persistent anal incon-
tinence following primary OASIS repair. The algorithm takes clin-
ical symptoms, endosonographic findings, and most importantly,
the Wexner score, into consideration to determine the timing and
necessity of surgical reintervention. Patients who continue to expe-
rience symptoms despite primary repair should first be evaluated
using the Wexner score. A score of >9 is considered a meaningful
threshold, as validated by Barbosa et al. (2019),' indicating a sig-
nificant impact on quality of life. In such cases, further assessment
with endoanal ultrasound is recommended to determine the integri-
ty of the sphincter complex. If a sphincter defect is confirmed, and
the patient’s score remains high, early secondary repair may be
considered. On the other hand, patients with Wexner scores <9 or
without significant anatomical defects may benefit from conserva-
tive management or delayed intervention. Thus, we propose the
following algorithm (Figure 3) for managing OASIS, modified
from the previously proposed algorithm for immediate and medi-
um-term repair of OASIS by Viannay et al. (2021)."” This algo-
rithm supports personalized, symptom-driven care while offering a
logical pathway that balances the timing of intervention with
patient-reported outcomes and imaging findings.

Conclusions

The timing of secondary repair in OASIS represents an impor-
tant determinant of surgical and functional outcomes. Early rein-
tervention generally demonstrates superior results, reflected in
higher healing rates, lower complication risks, improved conti-
nence, and better overall patient satisfaction. Early repair takes

OPEN a ACCESS

advantage of the body’s acute inflammatory and reparative phase,
reducing the likelihood of chronic wound development and mini-
mizing long-term sequelae such as persistent incontinence, dys-
pareunia, or pelvic floor dysfunction. Nevertheless, delayed repair
should not be dismissed as unfavorable. In specific clinical scenar-
ios, such as when patients present beyond the early window, when
primary repair has already failed, or when local tissue conditions
are not optimal, delayed intervention remains justified. Allowing a
period of natural healing and improved revascularization may
strengthen tissue integrity, lower the risk of infection, and provide
a more stable surgical field. Although delayed repair has been
linked to long-term deterioration in some studies, it can still
achieve meaningful recovery of function and quality of life in care-
fully selected cases. Ultimately, the choice between early and
delayed secondary repair should not be dictated solely by time
elapsed since delivery but must be individualized to each patient’s
functional status and symptom burden. Utilizing standardized tools
such as the Wexner score and ultrasound results provides an objec-
tive framework for decision-making. By stratifying patients
according to continence function and quality-of-life impact, this
study proposes an evidence-based algorithm to optimize the timing
of secondary OASIS repair.
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