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Abstract
Introduction and hypothesis Faecal incontinence can be a devastating outcome with social, psychological and physical repercus-
sions, and it occurs in 10–61% following obstetric anal sphincter injury (OASIS). The aim of our study was to determine the
contributing factors in the development of severity ofOASIS and to correlate anal sphincter tonewith the extent of anal sphincter injury.
Methods A prospective cohort study was performed of all patients attending the postnatal perineal clinic at 4–12 months
postpartum, from January 2016 until October 2017. Women were categorised into minor tears (3a and 3b) and major tears (3c
and 4th degree).
Results The mean age was 33.9 years (4.2); the mean parity was 1.6 (range 1–5). A total of 75 women (17%) were reviewed
following a major tear (4th degree, n = 28, 3c, n = 47) and 362 (83%) were reviewed following a minor tear (3a n = 188, 3b, n =
174). Following analysis of numerous obstetric variables, it was shown that women who had an instrumental delivery were more
likely to have a major tear compared with those who had a spontaneous vaginal delivery (p = 0.05). A significant difference was
found in the distributions of symptom score between groups (p < 0.001). Women with combined defects were most likely to have
reduced anal tone (p < 0.001) compared with any other group.
Conclusions The perineal clinic provides a valuable resource for investigation and treatment of OASIS, providing a targeted
pathway for management. We suggest that endoanal ultrasound and digital rectal examination are complimentary investigations
which correlate well with each other.
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Introduction

Obstetric anal sphincter injury (OASIS) occurs in 3% of pri-
miparous women and 0.8% of multiparous women [1]. Faecal
incontinence can be a devastating outcome for women follow-
ing OASIS and has a significant impact on social, psycholog-
ical and physical well-being. It occurs in 10–61% following
OASIS [2, 3]. Faecal incontinence is more likely to occur
following fourth degree tear (31%) than following third de-
gree tear (15%) [4]. Other effects of OASIS include
dyspareunia and perineal pain [5, 6]. Subsequent vaginal de-
liveries can have a deleterious effect on sphincter function,

resulting in both subjective and objective anal function dete-
riorating further over time [7]. Worsening faecal symptoms
occur in 17–24% of women following a second vaginal deliv-
ery [8]. These difficulties along with the problems posed in
managing subsequent deliveries make this relatively small
group of patients a complex one.

One would assume that women with an increased grade of
tear would have a greater severity of incontinence and reduc-
tion in anal tone. There is however conflicting evidence in the
literature supporting this. Some studies have shown worse
incontinence in women with an increased grade of tear
[9–11]; however, these studies compared fourth and third de-
gree tears and did not differentiate between grade of third
degree tear (3a vs. 3b vs. 3c). Other studies have not shown
this relationship [12, 13]. The aim of our study was to deter-
mine the contributing factors in the development of the sever-
ity of OASIS and to use endo-anal ultrasound (EAUS) and
digital rectal tone examination to correlate anal sphincter tone
with the extent of anal sphincter injury.
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Methods

This was a prospective study of women who sustained
OASIS and underwent immediate surgical repair and were
followed up in the perineal clinic of the National
Maternity Hospital in Dublin at 4–12 months postpartum
from January 2016 until October 2017. Severity of tear
was defined using the accepted classification of OASIS as
is described by Sultan (1999) [14]. This categorises
OASIS into four grades: grade 3a, which has < 50% ex-
ternal anal sphincter (EAS) damage, grade 3b, which has
> 50% EAS damage, and 3c, which has internal anal
sphincter (IAS) and EAS damage. Fourth degree tears
involve the anal sphincter as well as the anorectal
epithelium.

Women who attended the Perineal Clinic completed the St.
Mark Questionnaire (MHQ). This questionnaire scores symp-
toms of flatus, solid and liquid stool incontinence from 0
(never) to 4 (always). Other factors accounted for in the score
are alteration in lifestyle, the need for constipating agents and,
very importantly, the degree of faecal urgency, if present. A
score of 0 implies complete continence and a score of 24
complete incontinence [15].

Women underwent endoanal ultrasound (EAUS) exam-
ination and assessment of tone using digital rectal exam-
ination (DRE); both examinations were carried out with
the patients in the left lateral position. These assessments
were carried out by and interpreted by a single physician
with long-standing experience in follow-up of OASIS.
Two- and three-dimensional images were collected and
reviewed at three levels: the deep, superficial and subcu-
taneous layers of the sphincter mechanism. A defect of
the IAS or EAS was defined as a defect > 1 h of a 12-h
clock. Defects were categorised into < 1 quadrant, 1–2
quadrants, intact or scar only (defect < 1 h of a 12-h
clock). Digital examination categorised tone as normal,
reduced, increased or poor technique. Women were fur-
ther categorised into minor tears involving damage to
EAS only (3a and 3b) and major tears involving damage
to IAS and EAS (3c and 4th degree).

Medical records were used to assess demographic data in-
cluding maternal age, parity at time of delivery, mode of de-
livery, use of mediolateral episiotomy (MLE), induction, epi-
dural anaesthesia, length of second stage of labour, occipito-
posterior presentation, shoulder dystocia and neonatal birth
weight.

Ethics

This study was conducted according to ethical guidelines and
was approved by the Research Ethics Committee in the
National Maternity Hospital.

Statistical analysis

Data were analysed using SPSS v.24. Descriptive statistics
appropriate to the variable type and distribution are presented.
For comparison between groups the two-sample t-test,
Wilcoxon rank sum test and chi-square test were used as ap-
propriate. A p value < 0.05 indicates a finding of significance.
Multivariable analysis using logistic regression was consid-
ered, but deemed unnecessary in view of the results of bivar-
iate analysis.

Results

A total of 437 women were referred with a mean age of
33.9 years (4.2), parity of 1.6 (range 1–5). Thirty-seven per
cent of these women were referred from another unit. These
women were followed up at 4–12 months. A total of 75 wom-
en (17%) were reviewed following a major tear (4th degree,
n = 28, 3c, n = 47) and 362 (83%) were reviewed following a
minor tear (3a n = 188, 3b, n = 174). Of the 437 women, 54%
had an SVD (spontaneous vaginal delivery); 16% had a for-
ceps delivery; 18% had a ventouse delivery; 12% had a com-
bined forceps/ventouse delivery; 5% had a VBAC (vaginal
birth after caesarean section); 21% were induced; 62% had
an epidural; 40.7% underwent a mediolateral episiotomy
(MLE); 15% had a rapid labour; 13% had an occipito-
posterior presentation and 3% had a shoulder dystocia.

There was no significant difference between the above var-
iables as shown in Table 1 regarding the difference in grade of
tear (minor vs. major) with the exception of SVD versus in-
strumental delivery. There was a trend towards having a major
tear in women with an instrumental delivery compared with
those who had a spontaneous vaginal delivery (p = 0.05) using
a one-sided two-sample t-test. Table 2 compares the postpar-
tum outcomes between major and minor tears. A significant
difference was found in the distributions of symptom score
between groups (p < 0.001). Women with less severe tears
had a median symptom score of 0 (median 0–2) and women
with more severe tears had a median symptom score of 2
(median 0–5). Reassuringly the level of continence difficulties
in our cohort was low. There was also a significant difference
between anal tone in women with minor and major tears.
Women with major tears had lower anal tone on DRE
(p < 0.01).

One hundred nine women (25%) had apareunia or
dyspareunia. Of those 109 women, 55 had dyspareunia, 12
had apareunia and 42 (9%) of the women had not attempted
intercourse at the time of attending the clinic. Seventy-nine
(18%) of the women had symptoms of urinary incontinence,
of which 55 (70%) had stress urinary incontinence (SUI), 15
(19%) had urge urinary incontinence (UUI) and 9 (11%) had
mixed urinary incontinence (MUI).
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Table 3 compares mode of delivery with or without
MLE. In women with a major tear who had a forceps
delivery, those who did not have an MLE were 1.7 times
more likely to have a major tear compared with those who
did have an MLE. In women with a major tear who had a
ventouse delivery, those who did not have an MLE were
2.7 times more likely to have a major tear compared with
those who did have an MLE.

EAUSwas used to assess the severity of sphincter damage.
Table 4 shows the relationship between severity of tear and
sphincter defect found on EAUS. A total of 437 women were
referred to the clinic. EAUS was carried out in 367 women
(the remainder had had scans prior to referral). Interestingly,
61 (20%) women classed as having a minor tear also had an
IAS defect on EAUS. This suggests an unidentified IAS tear
in this group and therefore a misclassification into a milder

Table 1 Patient demographics- comparison of minor vs. major tears

Variable Total (n = 437) Minor tear (n = 362) Major tear (n = 75) p value

Age (years) mean (SD) 33.9 (4.2) 33.8 (4.1) 34.5 (4.6) 0.20a

Birthweight (g) mean (SD) 3744 (467) 3746 (469) 3735 (460) 0.861a

2nd stage (min) median (IQR) 60 (28–120) 60 (28–120) 45 (21–95) 0.117b

Mode of delivery (n = 431) n (%) n (%) n (%)

Spontaneous vaginal delivery (SVD) 231 (53.6) 198 (55.3) 33 (45.2) nsc

Ventouse 78 (18.1) 66 (18.4) 12 (16.4)

Forceps 69 (16) 56 (15.6) 13 (17.8)

Ventouse/forceps 53 (12.4) 38 (10.6) 15 (20.5)

SVD vs. instrumental delivery (n = 431)

Spontaneous vaginal delivery (SVD) 231 (53.6) 198 (55.3) 33 (45.2) p = 0.057*
Instrumental delivery 200 (46.4) 160 (44.7) 40 (54.8)

Parity at time of OASIS (n = 437)

Primiparous 318 (72.8) 259 (71.5) 59 (78.7) 0.808c

Multiparous 119 (27.2) 103 (28.5) 16 (21.3)

Position (n = 214)

Occipito-anterior 186 (86.9) 156 (85.7) 30 (93.8) 0.214c

Occipito-posterior 28 (13.1) 26 (14.3) 2 (6.3)

Induction of labour (n = 432) 93 (21.5) 78 (21.8) 15 (20.3) 0.772c

Episiotomy (n = 425) 173 (40.7) 149 (42.3) 24 (32.9) 0.135c

Epidural (n = 428) 265 (61.9) 225 (63.2) 40 (55.6) 0.233c

Rapid labour (n = 425) 62 (14.6) 49 (13.8) 13 (18.3) 0.33c

Shoulder dystocia (n = 425) 11 (2.6) 9 (2.5) 2 (2.7) 0.917c

*One-sided test
a Two-sample t-test
bWilcoxon rank sum test
c Chi-square test

Table 2 Postpartum outcomes—comparison of minor vs. major tears

Variable Total (n = 437) Minor tear (n = 362) Major tear (n = 75) p value

Symptom score, median (IQR) 0 (0–3) 0 (0–2) 2 (0–5) p < 0.001b

n (%) n (%) n (%)

Urinary incontinence 79 (18.1) 64 (17.7) 15 (20.0) nsc

Difficulties with intercourse 109 (24.9) 91 (25.1) 18 (24.0) nsc

Sphincter tone on DRE

Normal/increased 296 (67.7) 257 (71.0) 39 (52.0) p < 0.01c

Reduced/poor technique 136 (31.1) 102 (28.2) 34 (45.3)

bWilcoxon rank sum test
c Chi-square test
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tear category. Nineteen (33%) women classed as having major
tears had an intact IAS on EAUS, suggesting a misclassifica-
tion into a more severe tear category. EAS findings largely
reflect what one would expect to find according to the grade
of tear as the EAS is easier to assess because of its larger size.
The number of completely intact EAS (n = 25, 8%) in the
minor tear group suggests an overcall of an OASIS.

The relationship between severity of sphincter defect on
EAUS and tone on DRE is shown in Table 5. The extent of
EAS or IAS damage was directly correlated to anal tone, with
women sustaining combined defects being more likely to have
reduced tone (p < 0.001). This table categorises women ac-
cording to severity of tear on IAS and EAS based on EAUS
findings: intact, scar/< 1 quadrant defect, 1–2 quadrant de-
fects. Women with larger quadrant defects on IAS and EAS
were more likely to have reduced tone on DRE (p < 0.001).
Women with a combined IAS and EAS defect of 1–2 quad-
rants each are 3.8 times more likely to have reduced tone than
women with an intact IAS and EAS with scar or < 1 quadrant

defect. Women with combined defects were most likely to
have reduced anal tone (p < 0.001) than any other group.

Discussion

In our study we found there was a trend towards women un-
dergoing instrumental delivery being more likely to have a
major (3c/ fourth degree) tear than those who had an SVD
(p = 0.05). There was no significant difference in any other
variables in respect to severity of tear. Significant risk factors
for OASIS include operative vaginal delivery, persistent
occiput-posterior position and foetal macrosomia [14, 16, 17].
A study by Smith [17] showed that a longer duration of the
second stage of labour was associated with a 40% increase in
the odds of OASIS for each minute (log) increased in the sec-
ond stage of labour, and each 100-g increase in birthweight was
also associated with a 10% increase in odds of OASIS
(p < 0.05). A study by Laine et al. [18] showed that perineal
body length < 3.5 cm and second stage of labour > 99min were
the most predictive of OASIS. Epidural anaesthesia has been
shown to be associated with a reduced risk of OASIS [17, 19].
Head control by slowing down the delivery of the head through
instruction of women not to push at crowning has also been
shown to reduce the incidence of OASIS [18, 20].

Studies have shown that MLE is protective against OASIS
when ventouse or forceps delivery is performed but there was
no significant difference in women with a spontaneous vagi-
nal delivery (Jangö, 2014). A study by de Vogel [21] showed a
six-fold reduction in incidence of OASIS when MLE is per-
formed at the time of operative vaginal delivery.

The risk of pelvic organ prolapse, stress urinary inconti-
nence and sexual dysfunction is higher in women who sustain
OASIS [22]. A study by O’Shea et al. [23] reported that up to
half of women reported sexual dysfunction at 3 years post
OASIS using the Female Sexual Functioning Index. In our
study, 18.2% reported urinary incontinence, and 25% had

Table 3 Comparison of type of delivery with severity of tear

Type of delivery ± episiotomy Minor tear Major tear
n (%) n (%)

Spontaenous vaginal delivery

+ Episiotomy 35 (89.7) 4 (10.3)

- Episiotomy 320 (82.3) 69 (17.7)

Forceps

+ Episiotomy 43 (89.6) 5 (10.4)

- Episiotomy 314 (82.4) 67 (17.6)

Ventouse

+ Episiotomy 41 (93.2) 3 (6.8)

- Episiotomy 315 (81.8) 70 (18.2)

Ventouse/forceps

+ Episiotomy 30 (73.2) 11 (26.8)

- Episiotomy 328 (84.1) 62 (15.9)

Table 4 Correlation of severity of tear and sphincter defect on endoanal ultrasound

Variable Total (n = 368) Minor tear (n = 310) Major tear (n = 58) p value
n (%) n (%) n (%)

IAS

Intact 268 (72.8) 249 (80.3) 19 (32.8)

Scar or < 1 quadrant defect 74 (20.1) 52 (16.8) 22 (37.9) p < 0.001c

1–2 quadrant defect 26 (7.1) 9 (2.9) 17 (29.3)

EAS

Intact 27 (7.3) 25 (8.1) 2 (3.4)

Scar or < 1 quadrant defect 328 (89.1) 279 (90) 49 (84.1) p < 0.001c

1–2 quadrant defect 13 (3.5) 6 (1.9) 7 (12.1)

c Chi-square test
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sexual dysfunction. These are issues that may not always be
addressed postnatally. In our group it was seen that 9.4% of
women had not attempted sexual intercourse at the time of
attending the perineal clinic for a variety of psychological
and physical reasons. The level of dyspareunia and apareunia
in this group of women is high and certainly under-reported.
Having a dedicated perineal clinic allows time for debriefing
and discussion regarding sexual intimacy and appropriate re-
ferral for psychosexual counselling can be arranged. The clin-
ic provides an opportunity to address this issue and deals with
it before it becomes a debilitating problem. Future studies
addressing this are needed to investigate the role OASIS
may play in the development of long-term sexual dysfunction.

Endoanal ultrasound (EAUS) is considered the gold stan-
dard for evaluation of anal sphincter defects in women with
faecal incontinence, and it is a simple, inexpensive tool which
is well tolerated and easily reproducible [24]. However it is
important to take a detailed history of symptoms from the
woman to include obstetric history, category of incontinence
(faecal vs. flatal) and type of incontinence (urge vs. passive).
This should be combined with DRE to determine resting pres-
sure and squeeze pressure. Discriminating different types of
faecal incontinence may point towards the site of damage
although often it is a mixed picture. Faecal urge incontinence
is often associated with EAS damage and reduced squeeze
pressures or reduced rectal capacity. Passive faecal inconti-
nence on the other hand is associated with IAS damage and
low resting pressure [25]. This information can predict the
expected sphincter damage even before the EAUS is
performed.

Different scoring systems have been developed to catego-
rise the severity of sphincter injury. Starck et al. [26] graded

tears from 0 to 16, with 0 indicating no defect and 16 indicat-
ing an 180-degree defect of the whole length of both IAS and
EAS. A simpler grading system was developed by Norderval
et al. [27] whereby a maximum score of 7 was assigned to a
defect of both the EAS and IAS exceeding 90 degrees in the
axial plane and involving more than half of the length of each
sphincter. Women with combined defects of the IAS and EAS
were at a higher risk of faecal incontinence [9]. In our study,
the extent of EAS or IAS damage was directly correlated to
anal tone, with women having combined defects being more
likely to have reduced tone (p < 0.001). Women with major
tears were significantly more likely to have endosonographic
IAS defects or combined IAS and EAS defects (p < 0.001).

There are mixed views on the sensitivity and correlation
between digital rectal examination (DRE) and manometry.
However studies have shown increased correlation between
DRE and EAUS based on the size of the sphincter defect.
DRE sensitivity increases linearly from small to extensive
EAS defects (p = 0.001) [28]. In our study a single physician
with long-standing experience in EAUS and DRE carried out
all assessments of anal tone. Despite its usefulness for research
and academic purposes, it is the experience and opinion of the
authors that manometry can demoralise patients. They may
have significant symptomatic improvement but only marginal
increases on pressure readings. For this reason it is not rou-
tinely performed in our clinic.

In our study 20% of women with a minor tear also had an
IAS defect, suggesting an unidentified IAS tear and subopti-
mal repair. No matter how good a repair of the IAS is under-
taken, there will always be some sonographic evidence of a
scar. These results show the practical difficulty in accurately
assessing the IAS in the immediate postpartum period. In ad-
dition to this, a number of women with major tears had an
intact IAS, suggesting a misclassification into a more severe
tear category. A metanalysis by Oberwalder [29] found an
incidence of occult sphincter injury in 26.9% of primiparous
women and 8.5% of multiparous women. One third of these
women were symptomatic. The peak incidence of faecal in-
continence is in the 5th and 6th decades, which may be as a
result of the cumulative effects of menopause and cumulative
effects of deliveries and ageing [30]. It is important to identify
the full magnitude of the injury at the time of primary repair
and identify and repair IAS defects as competently as possible.
While levels of incontinence were small in this study, the
better the repair at the time of sphincter injury was, the more
likely the prevention of development of symptoms in the
future.

Strengths of this study include the use of a validated
incontinence questionnaire (St. Marks Incontinence
Score), which allows differentiation of incontinence type
based on patients' self-reporting. Furthermore, it allows
subdivision based on severity of symptoms: (0–4, 5–8, >
8) with mean quality of life domain scores being higher

Table 5 Cross-tabluation of severity of sphincter defect on endoanal
ultrasound and tone

Defect Sphincter tone

Normal Reduced
n = 267 n = 101
n (%) n (%)

IAS intact, EAS scar/< 1 quad Yes 202 (82.4) 43 (17.6)

No 65 (52.8) 58 (47.2)

IAS intact, EAS 1–2 quad Yes 0 (0) 0 (0)

No 267 (72.6) 101 (27.4)

IAS scar/< 1 quad, EAS scar/< 1 quad Yes 33 (47.8) 36 (52.2)

No 234 (78.3) 65 (21.7)

IAS scar/< 1 quad, EAS 1–2 quad Yes 1 (100) 0 (0)

No 266 (72.5) 101 (27.5)

IAS 1–2 quad, EAS scar/< 1 quad Yes 6 (42.9) 8 (57.1)

No 261 (73.7) 93 (26.3)

IAS 1–2 quad, EAS 1–2 quad Yes 4 (33.3) 8 (66.7)

No 263 (73.9) 93 (26.1)
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with increasing scores. The St. Mark’s Incontinence Score
(SMIS) has shown the highest correlation with the physi-
cian’s clinical impression of the severity of anal inconti-
nence (Roos, 2009, Vaizey, 1999). Another strength of
our study is the numbers enrolled and the length of fol-
low-up. All patients were reviewed at each visit by a
single consultant gynaecologist showing a consistent
work-up and uniformity of EAUS assessments and digital
rectal examination for rectal tone. Weaknesses of the
study include the presentation at birth not being docu-
mented in 51% of cases. Some women were referred from
other hospitals and the position at the time of delivery; the
length of labour and length of second stage were not
available.

Conclusion

The perineal clinic provides a valuable resource for investiga-
tion and treatment of postpartum perineal injury, providing a
targeted pathway for management. Instrumental delivery was
a significant risk factor compared with SVD for severity of
tear, with women who had an instrumental delivery being
significantly more likely to have a major tear than those who
had an SVD (p = 0.05). The overall level of faecal inconti-
nence symptoms in our population was low, which is
reassuring and perhaps reflective of the emphasis placed on
the management of these tears in our unit. However, the level
of sexual dysfunction in this group of women was high and
certainly under-reported. The clinic provides an opportunity to
address this issue and deal with it before it becomes a debili-
tating problem. The extent of EAS and IAS damage evident
on ultrasoundwas directly related to severity of tear. However,
there is evidence of misclassification of tears regarding the
IAS sphincter, reflecting the difficulty in identifying this small
muscle. It is important to identify the full magnitude of the
injury at the time of primary repair and identify and repair IAS
defects as competently as possible. While levels of inconti-
nence were small in this study, the better the repair in the
present, the more likely the prevention of development of
symptoms in the future. Women who had large defects on
EAUS had poorer anal tone than those who had smaller de-
fects or scar only and women with combined defects were
more likely to have reduced anal tone. We suggest that
EAUS and DRE are complimentary investigations which cor-
relate well with each other.
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