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ABSTRACT

BACKGROUND: This study aimed to compare the long-term continence outcomes of patients who underwent surgical repair for
obstetric anal sphincter injuries (OASIS) and non-OASIS, based on the Jorge Wexner score. Additionally, predictive factors associated
with complete continence restoration versus persistent fecal incontinence were analyzed.

METHODS: A retrospective analysis was conducted on |3 patients treated surgically for anal sphincter injuries at Erciyes University
Faculty of Medicine between 2016 and 2019, with a minimum follow-up duration of five years. Patients were categorized into obstetric
(n=8) and non-obstetric (n=5) groups. Functional outcomes were assessed using the Jorge Wexner score at 6 months, | year, and 5
years postoperatively. Continuous variables were analyzed using the Mann-Whitney U test, categorical variables with Fisher’s exact
test, longitudinal changes with the Friedman test, and potential predictors of full continence were assessed via binary logistic regres-
sion.

RESULTS: The non-OASIS group exhibited significantly higher mean age (p=0.045) and longer hospital stays (p=0.006) compared to
the obstetric group. Perineal examination revealed more extensive tissue loss and contamination in non-OASIS cases, often requiring
fecal diversion, whereas obstetric injuries were typically cleaner and linear in nature. Although higher Wexner scores were observed in
the non-OASIS group at all time points, between-group differences were not statistically significant. Wexner scores varied significantly
over time within the non-OASIS group (p=0.014) but not within the obstetric group (p=0.257). No individual factor showed a sig-
nificant association with complete continence restoration. The logistic regression model was statistically significant overall (p=0.027),
though none of the independent predictors reached significance.

CONCLUSION: Compared with obstetric injuries, non-OASIS cases tend to involve a more prolonged recovery course and longer
hospitalization. These findings suggest a more complex clinical trajectory in non-OASIS patients.
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INTRODUCTION lis muscle, and the pelvic floor structures. Among these,
the external anal sphincter plays a central role in voluntary

The maintenance of anal continence depends on a complex continence control. Disruption of this anatomical integrity
neuromuscular mechanism that directly influences an individ-  can result in fecal incontinence, which often results in social
ual’s quality of life.l'! This mechanism relies on the integrity ~ withdrawal, psychological distress, and a substantial decline in
of the internal and external anal sphincters, the puborecta-  quality of life.
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Anal sphincter injuries are broadly categorized into two
groups based on etiology: obstetric and non-obstetric injuries.
BI Obstetric anal sphincter injuries (OASIS) represent a major
complication of vaginal delivery, typically caused by excessive
mechanical stress to the perineal region during spontaneous
labor.¥! These injuries, most commonly classified according
to the Sultan classification as third- or fourth-degree perineal
tears (3a—3c and fourth-degree), are among the leading causes
of postpartum fecal incontinence.® Despite advances in diag-
nostic techniques, a significant proportion of such injuries may
go unrecognized in the acute setting and later present with
complex continence disorders.

In contrast, non-OASIS injuries are relatively less common
and arise from a broader range of etiologies, including pen-
etrating trauma, pelvic surgical complications, sexual assault,
and traffic accidents.!! These injuries are typically associated
with more extensive tissue damage, delayed presentation, and
a more heterogeneous patient population, often complicated
by comorbid conditions. The literature on non-OASIS remains
limited, and comparative data between obstetric and non-ob-
stetric etiologies are particularly scarce./!

Surgical sphincteroplasty remains the standard treatment
for both types of injuries. However, factors such as timing of
surgery, presence of systemic comorbidities, use of adjunc-
tive procedures (e.g., diverting colostomy), and wound heal-
ing dynamics can significantly influence functional outcomes.
Pl Quantitative tools such as the Jorge Wexner fecal inconti-
nence score are widely used to assess long-term continence,
providing objective insight into the patient's recovery trajec-
tory.l'% Yet, the relationship between score progression, injury
type, and prognostic indicators has not been fully elucidated.

Against this background, the present study aims to compara-
tively analyze demographic characteristics, hospital stay dura-
tions, and long-term continence outcomes in patients under-
going surgical repair for obstetric versus non-OASIS injuries.
The longitudinal trajectory of Jorge Wexner scores was evalu-
ated using appropriate statistical methods, and patients with
complete continence restoration were compared to those
experiencing persistent incontinence. Potential predictive fac-
tors were further analyzed using logistic regression modeling.
Through this approach, the study seeks to contribute to the
limited body of literature on non-OASIS sphincter injuries and
to enhance understanding of long-term surgical outcomes in
this patient population.

MATERIALS AND METHODS

This retrospective study was conducted in the Department
of General Surgery, Erciyes University Faculty of Medicine,
and included patients who underwent surgical repair for anal
sphincter injuries between 2016 and 2019. Ethical approval
was obtained from the Erciyes University Non-Interventional
Clinical Research Ethics Committee, and all procedures were
performed in accordance with the principles of the Declara-
tion of Helsinki (Approval number: 2024/227).

1096

Karaagac et al, Wexner score analysis in sphincter injuries

Eligible patients were those who had sustained external and/
or internal anal sphincter injuries, had undergone surgical in-
tervention, and had a minimum of five years of documented
clinical follow-up. The obstetric group consisted of female pa-
tients who sustained third- or fourth-degree perineal tears,
classified according to the Sultan classification (3a: <50% ex-
ternal anal sphincter [EAS] torn; 3b: >50% EAS torn; 3c: both
EAS and internal anal sphincter [IAS] torn; 4th: EAS, IAS, and
anal mucosa torn), during spontaneous vaginal delivery and
underwent sphincter repair in the early postpartum period.
Bl In the obstetric group, continence evaluations were per-
formed at 6 months, | year, and 5 years following primary
sphincter repair. The non-OASIS group included patients
with sphincter injuries secondary to penetrating trauma, traf-
fic accidents, sexual assault, or other non-obstetric causes
who received surgical management. Patients younger than 18
years, those with incomplete postoperative follow-up data,
and individuals with significant concomitant neurological or
malignant conditions were excluded from the study.

All patients underwent external and/or internal sphinctero-
plasty, depending on the extent of the injury and associated
tissue loss. None of the patients required grafting or flap-
based reconstruction. In the non-OASIS group, diverting loop
colostomies were performed in selected cases with a high
risk of contamination. For patients in this group who under-
went fecal diversion, continence assessments were initiated
at equivalent time points—6 months, | year, and 5 years—
following stoma reversal, thereby standardizing follow-up du-
rations between groups.

Clinical data, including demographic characteristics, comor-
bidities, length of hospital stay, and whether surgical interven-
tion was performed within six hours of injury, were obtained
from patient medical records. Functional outcomes were as-
sessed using the Jorge Wexner fecal incontinence score at 6
months, | year, and 5 years postoperatively. In this scoring
system, a score of 0 indicated complete continence, whereas
scores greater than O reflected varying degrees of inconti-
nence.[l']

All statistical analyses were conducted using IBM SPSS Sta-
tistics for Windows, Version 22.0 (IBM Corp., Armonk, NY,
USA). The normality of continuous variables was assessed
using the Shapiro-Wilk test. The Mann-Whitney U test was
used to compare non-parametric continuous data, while
categorical variables were analyzed using Fisher’s exact test.
Longitudinal changes in Jorge Wexner scores within each
group were evaluated using the Friedman test, with post-hoc
analyses planned for statistically significant results. To identify
potential predictors of complete continence restoration, bi-
nary logistic regression analysis was performed. In this model,
the dependent variable was defined as complete continence
(Wexner score=0) versus persistent incontinence (VWexner
score>0). A p-value <0.05 was considered statistically signifi-
cant.
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RESULTS

A total of |3 patients who underwent surgical treatment
for anal sphincter injury were included in this retrospective
study. Of these, eight patients had obstetric anal sphincter
injuries, while five patients had non-OASIS etiologies. Nine
patients were female and four were male. All obstetric cases
involved female patients, whereas the non-OASIS group com-
prised four males and one female. Since the obstetric group
consisted exclusively of female patients, and the non-OASIS
group also included one female, the total number of female
patients reflects contributions from both groups.

The mean age was significantly higher in the non-OASIS
group compared with the obstetric group (48.4£15.3 years
vs. 27.616.0 years; p=0.045). Similarly, the mean length of
hospital stay was significantly longer in the non-OASIS group

(10.4+3.9 days vs. 4.75£1.0 days; p=0.006) (Tables | and 2).

When patients who achieved complete continence (VWexner
score=0) were compared with those who had persistent in-
continence (Wexner score>0), no statistically significant as-
sociations were found with sex (p=0.559), type of trauma
(p=0.266), presence of comorbidities (p=0.462), or surgical
intervention within the first six hours (p=1.000) (Table 3).

Functional continence outcomes were evaluated using the
Jorge Wexner score at 6 months, | year, and 5 years post-
operatively. The mean scores in the obstetric group at these
time points were 0.75%1.04, 1.50+2.33, and 1.13%1.89, re-
spectively, whereas in the non-OASIS group, the correspond-
ing values were 3.00%4.12, 4.80+3.90, and 4.00+3.74, respec-
tively. Although Wexner scores were consistently higher in
the non-OASIS group at all time points, the differences be-
tween groups did not reach statistical significance (p=0.354,

Table I. Age, hospital stay, and Wexner scores by injury type
Variable Group n MeantSD Median Min-Max
Age (years) Obstetric 8 27.616.0 27.5 19-35
Non-obstetric 5 484153 55 24-60
Hospital stay (days) Obstetric 8 4.75%1.0 4.5 4-7
Non-obstetric 5 10.4+3.9 10 5-16
Jorge Wexner Score - 6 months Obstetric 8 0.75+1.04 0.5 0-3
Non-obstetric 5 3.00£4.12 2.0 0-10
Jorge Wexner Score - | year Obstetric 8 1.50+2.33 0.0 0-6
Non-obstetric 5 4.80+3.90 5.0 I-11
Jorge Wexner Score - 5 years Obstetric 8 1.13£1.89 0.0 0-5
Non-obstetric 5 4.00+3.74 4.0 0-10

Wexner scores in non-obstetric cases were assessed after colostomy closure. SD: Standard deviation.

Table 2. Comparison of age, hospital stay, and Wexner scores by injury type

Variable Group Mean Rank Sum of Ranks Mann-Whitney U Exact p-value

Age (years) Obstetric 5.25 42.00 6.000 0.045
Non-obstetric 9.80 49.00

Hospital stay (days) Obstetric 4.8l 38.50 2.500 0.006
Non-obstetric 10.50 52.50

Wexner Score - 6 months Obstetric 6.19 49.50 13.500 0.354
Non-obstetric 8.30 41.50

Wexner Score - | year Obstetric 5.44 43.50 7.500 0.065
Non-obstetric 9.50 47.50

Wexner Score - 5 years Obstetric 5.69 45.50 9.500 0.127
Non-obstetric 9.10 45.50

Age and hospital stay were significantly higher in the non-obstetric group. U: Mann-Whitney U statistic; SD: Standard deviation.
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Table 3. Comparison of categorical variables based on normalization of Wexner scores

Variable Category Wexner=0 (n) Wexner>0 (n) Exact p-value
Sex Female/Male 5/4 4/1 0.559
Trauma type Obstetric/Non-obstetric 5/1 3/4 0.266
Comorbidity None/DM+HT 5/1 7/0 0.462
Surgery <6 h Yes/No 4/2 4/3 1.000

DM: Diabetes mellitus; HT: Hypertension.

Table 4. Temporal changes in Jorge Wexner scores at 6 months, | year, and 5 years in non-obstetric and obstetric groups (analyzed
using the Friedman test)

Group Time Point Mean Rank N p-value (Friedman)
Non-obstetric 6 months 1.20 5

| year 2.90

5 years 1.90 0.014
Obstetric 6 months 1.81 8

| year 2.31

5 years 1.88 0.257

N: Number of patients.

p=0.065, and p=0.127, respectively) (Table 4).

Friedman test results demonstrated a statistically significant
change in Wexner scores over time within the non-OASIS
group (p=0.014), indicating a dynamic course of continence
recovery. Although post-hoc pairwise comparisons were
planned, no statistically significant differences were detected,
likely due to the small sample size. No significant tempo-
ral change in Wexner scores was observed in the obstetric
group (p=0.257). Continence assessments in patients who
underwent diverting colostomy were initiated only after sto-
ma reversal, beginning with the 6-month postoperative fol-
low-up (Table 4 footnote). Three patients in the non-OASIS
group underwent intraoperative colostomy due to a high risk
of contamination.

A visual comparison of perianal examination findings between
groups is presented in Figure |I. Non-OASIS injuries were
characterized by deep tissue defects and irregular wound
margins, often necessitating complex reconstruction and fe-
cal diversion. In contrast, obstetric injuries appeared as clean-
er, linear sphincter disruptions with less tissue loss. Figure
2 demonstrates the intraoperative repair of OASIS. End-to-
end sphincter approximation was performed using delayed-
absorbable sutures, with anatomical continuity restored prior
to skin closure.

To identify potential predictors of complete continence reso-
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lution (Wexner score=0), a binary logistic regression analy-
sis was performed, including age, early surgical intervention
(<6 hours), presence of comorbidities, and type of trauma
as covariates. The overall model was statistically significant
(p=0.027), with a Nagelkerke R? value of 0.760, indicating
good model fit (Table 5). However, none of the individual pre-
dictors reached statistical significance (p>0.05). The analysis
also revealed extremely high standard errors and inestimable

Figure 1. Perianal examination findings in non-obstetric anal
sphincter injuries; the left image shows a superficial laceration,
while the right demonstrates significant tissue loss and a full-thick-
ness sphincter defect.
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Figure 2. Intraoperative views of obstetric anal sphincter repair; the left image shows end-to-end sphincter suturing, while the right depicts
the final stage of reconstruction.

Table 5. Binary logistic regression analysis of factors potentially predicting complete normalization of Jorge Wexner score after
surgery

Variable B SE Wald p-value OR (Exp(B))
Age -0.261 0.202 1.657 0.198 0.771
Surgery <6 h -18.685 23,879.934 0.000 0.999 0.000
Comorbidity -20.402 21,631.138 0.000 0.999 0.000
Trauma Type (Obstetric) -47.323 28,747.196 0.000 0.999 0.000
Constant 93.014 57,107.012 0.000 0.999 2.485E+40

B: Regression coefficient; SE: Standard error; OR: Odds ratio; Exp(B): Exponentiated B.

odds ratios for several variables, suggesting model instability
and possible overfitting due to the limited sample size.

DISCUSSION

Anal sphincter injuries represent a complex pathology that
can significantly impact an individual's physical, social, and psy-
chological well-being. This study provides valuable insights by
comparing long-term continence outcomes in patients who
underwent surgical repair for both OASIS and non-OASIS.
Previous literature reports that 15% to 25% of women with
OASIS may experience persistent fecal incontinence in the
long term.l'? In our cohort, the mean Jorge Wexner score at
the five-year follow-up in the obstetric group was 1.13£1.89,
which aligns with previously published data. This finding sup-
ports the notion that early surgical repair may yield satisfac-
tory functional outcomes in OASIS cases.

In contrast, evidence regarding non-OASIS remains scarce
and is primarily limited to case reports and small observa-
tional studies. While several publications have highlighted
the complexity and morbidity associated with penetrating

Ulus Travma Acil Cerrahi Derg, November 2025, Vol. 31, No. |1

or blunt perineal trauma, high-quality comparative data are
lacking.'l In the present study, patients in the non-OASIS
group had a mean five-year Wexner score of 4.00+3.74—nu-
merically higher than that of the obstetric group, although
the difference did not reach statistical significance. Notably,
the non-OASIS group also demonstrated significantly lon-
ger hospital stays, which may reflect more extensive tissue
disruption, delayed presentation, and the frequent need for
additional surgical procedures such as fecal diversion. These
findings underscore the heterogeneous and often protracted
clinical course of non-OASIS, for which standardized treat-
ment protocols and long-term outcome data remain limited
in the current literature.

Analysis of continence dynamics over time using the Friedman
test revealed a statistically significant trend of improvement in
the non-OASIS group (p=0.014). This suggests that although
initial VWexner scores were higher, functional recovery and
compensatory mechanisms may become more effective over
time.['1 Conversely, the obstetric group exhibited low and
relatively stable scores across all time points (p=0.257), fur-
ther supporting the advantage of early surgical repair in this
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population.

Binary logistic regression was used to explore potential pre-
dictors of complete continence restoration, including age,
trauma type, presence of comorbidities, and whether surgi-
cal intervention occurred within the first six hours. Although
the overall model reached statistical significance (p=0.027),
none of the individual variables were independently associ-
ated with the outcome. The model exhibited signs of overfit-
ting and instability, including excessively large standard errors
and non-estimable odds ratios, which are likely attributable
to the small sample size. These findings should therefore be
interpreted with caution and warrant validation through pro-
spective, large-scale studies. Although the logistic regression
model achieved statistical significance, the instability of odds
ratios and standard errors likely reflects the limitations of
small-sample modeling. These findings should be interpreted
as exploratory and require confirmation in larger, prospective
studies.

It is also noteworthy that Wexner score assessments in pa-
tients with diverting colostomies in the non-OASIS group
were initiated only after stoma reversal, potentially introduc-
ing heterogeneity in follow-up timing. Nevertheless, the use
of a protective stoma is often preferred to facilitate perineal
wound healing and to minimize infectious complications in
high-risk cases.!'"]

The major strength of this study lies in its systematic and
quantitative evaluation of long-term functional outcomes fol-
lowing non-OASIS—an area underrepresented in the current
literature.l'! Moreover, it provides one of the first direct,
long-term comparative analyses of surgical and functional
outcomes in obstetric versus non-OASIS etiologies. How-
ever, several limitations must be acknowledged. Most nota-
bly, the study included a relatively small cohort (n=13), with
only five patients in the non-OASIS group. This limited sample
size may have reduced statistical power and contributed to
the lack of significant between-group differences, particu-
larly in the regression analysis. Although the overall logistic
regression model achieved statistical significance, evidence
of overfitting (e.g., large standard errors, wide confidence
intervals, and non-estimable odds ratios) suggests that the
findings should be interpreted cautiously. Despite these limi-
tations, the study contributes valuable preliminary evidence
to a poorly explored area and highlights important trends
that may inform clinical decision-making. Future prospective,
multicenter studies with larger patient cohorts are essential
to validate these observations and establish more definitive
conclusions.

CONCLUSION

The etiology of anal sphincter injury appears to influence
functional recovery, with non-OASIS cases exhibiting a more
complex clinical course than obstetric injuries. In this patient
population, early diagnosis, a multidisciplinary treatment ap-
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proach, and structured long-term follow-up strategies may
enhance therapeutic efficacy. However, these findings should
be interpreted in light of the limited sample size, which re-
mains a major limitation. Further multicenter, prospective
studies with larger cohorts are warranted to validate and ex-
pand upon these results.
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ORIJINAL CALISMA - 6Z

Obstetrik ve non-obstetrik anal sfinkter yaralanmalarinin kargilagtirilmasi: Cerrahi
sonugclar ve jorge wexner skoru analizi

AMAC: Bu calismanin amaci, obstetrik ve non-obstetrik anal sfinkter yaralanmalari nedeniyle cerrahi onarim uygulanan hastalarda Jorge Wexner
skoru temelinde uzun dénem kontinens sonuglarini karsilastirmaktir. Ayrica, tam kontinens saglanmasi ile kalici fekal inkontinans arasinda iligkili
olabilecek 6ngoriicti faktorler analiz edilmistir.

GEREC VE YONTEM: Bu retrospektif analizde, 2016-2019 yillari arasinda Erciyes Universitesi Tip Fakiiltesi'nde anal sfinkter yaralanmasi nedeniyle
cerrahi tedavi uygulanan ve en az bes yillik takip siiresi olan 13 hasta degerlendirilmistir. Hastalar obstetrik (n=8) ve obstetrik disi (n=>5) olmak
tzere iki gruba ayrilmistir. Fonksiyonel sonuglar, ameliyat sonrasi 6. ay, |. yil ve 5. yilda Jorge Wexner skoru ile degerlendirilmistir. Stirekli degiskenler
Mann—-Whitney U testi ile, kategorik degiskenler Fisher exact testi ile, zamana baglh degisiklikler Friedman testi ile analiz edilmistir. Tam kontinens
saglanmasini 6ngoren olasi faktorler ise ikili lojistik regresyon analizi ile degerlendirilmistir.

BULGULAR: Obstetrik disi grupta ortalama yas anlamli olarak daha yiiksek (p=0.045) ve hastanede yatis siiresi daha uzundu (p=0.006). Perineal
muayenede, obstetrik disi olgularda daha fazla doku kaybi ve kontaminasyon saptanmis olup genellikle fekal diversiyon gereksinimi dogmustur. Buna
karsilik, obstetrik yaralanmalar genellikle daha temiz ve lineer yapida izlenmistir. Tiim zaman noktalarinda obstetrik disi grupta Wexner skorlari daha
ylksek olmakla birlikte, gruplar arasi farklar istatistiksel olarak anlamli bulunmamistir. Obstetrik disi grupta Wexner skorlari zaman iginde anlamli
degiskenlik gbstermistir (p=0.014), ancak obstetrik grupta bu degisim anlamli degildir (p=0.257). Hicbir bireysel degisken, tam kontinens saglanmasi
ile istatistiksel olarak anlamli iliski gostermemistir. Lojistik regresyon modeli genel olarak anlamli bulunmus (p=0.027), ancak bagimsiz degiskenlerin
higbiri anlamli diizeye ulasmamistir.

SONUC: Obstetrik yaralanmalara kiyasla, obstetrik disi anal sfinkter yaralanmalari daha uzun iyilesme slireci ve daha uzun hastanede yatis stiresi ile
karakterizedir. Bu bulgular, obstetrik disi olgularin daha karmasik bir klinik seyir izledigini dlsiindiirmektedir.

Anahtar sozclikler: Anal sfinkter yaralanmasi; cerrahi kontinens sonuglari; fekal inkontinans; Jorge Wexner skoru.
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