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Abstract
Introduction and hypothesis To determine if the classifica-
tion of obstetric anal sphincter injuries (OASIs) affected
clinical and functional outcome and to assess the need for
follow-up of 3a tears in secondary care
Methods Prospective data collection in 255 patients who
sustained OASIs during repair with follow-up in a specialist
clinic after 6 months.
Results One hundred and thirty-two patients (51.7 %) sus-
tained 3a tears, 81 (31.7 %) 3b tears, 27 (10.6 %) 3c tears and
15 (5.8 %) had 4th degree tears. Twenty-three patients (9 %)
reported symptoms at 6-month follow-up. Eight patients
reported anal incontinence of liquid or solid stool. Among
patients who sustained 3a tears, 8 patients were symptomatic:
7 had urgency and 1 had flatus incontinence. None of the
patients who sustained 3a tears reported incontinence of sol-
id/liquid stool. There appears to be no correlation with scan
findings and symptoms at follow up. Most patients are asymp-
tomatic. Urgency of faeces is the commonest symptom.
Conclusions The vast majority of patients are asymptomat-
ic. The necessity of seeing all these patients in secondary
care for follow-up needs to be questioned. With effective
primary care follow-up, there may be a place to follow up
patients with 3a tears in the community during the routine 6-
week postnatal check and refer the symptomatic patients to
the hospital for further review.
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Introduction

Vaginal childbirth is associated with a high risk of perineal
trauma with at least 85 % of women sustaining some form of
perineal injury during vaginal delivery in the United
Kingdom [1]. Obstetric trauma is the commonest cause of
anal sphincter damage [2] and this is reported in 0.6–36 %
of women as a consequence of vaginal delivery [3]. The
range depends on the population studied and the method of
identification used [4, 5]. Risk factors include birth weight
over 4 kg (up to 2 %), persistent occipitoposterior
position (up to 3 %), nulliparity (up to 4 %), induction
of labour (up to 2 %), epidural analgesia (up to 2 %),
second stage longer than 1 h (up to 4 %), shoulder
dystocia (up to 4 %), midline episiotomy (up to 3 %)
and forceps delivery (up to 7 %) [6].

Obstetric anal sphincter injuries (OASIs) were formerly
defined as third-degree perineal tears when there was partial
or complete disruption of the anal sphincter muscles, in-
volving the external (EAS) and sometimes the internal anal
sphincter (IAS) muscles. A fourth-degree tear was defined
as a disruption of the anal sphincter muscles with a breach of
the rectal mucosa. Repair of third degree tears by end-to-end
approximation was described initially in 1955 [7]; the pro-
cedure was widely adopted, but multiple retrospective stud-
ies have shown that approximately 23 to 33 % of women
have or develop anal incontinence subsequently [8].

Kamm [9] reported on the early outcome of primary
repair of the anal sphincter and showed that 65 % of 121
patients were asymptomatic with 61 % of them having
ultrasound evidence of persistent anal sphincter defects.
Problems with incontinence were associated with defects
of the external anal sphincter in 37 % of patients.
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Secondary overlap repair of the anal sphincter for
faecal incontinence performed by colorectal surgeons
years after the original obstetric insult appeared to pro-
duce good early results in 80 % of patients [10]. Sultan
et al. [11] showed the feasibility and promising early
results of primary overlap repair, but a subsequent
small-randomised controlled trial did not find a differ-
ence in outcome with either technique [12]. Results
from other trials are awaited. Structural sphincter dam-
age is the main pathogenic mechanism causing the
majority of anal incontinence after vaginal delivery [13].

A wide variation in the experience of repairing acute
OASIs was found in a systematic review of the litera-
ture and a postal questionnaire survey of consultant
obstetricians, trainee obstetricians and consultant colo-
proctologists [14]. This study recommended the need for
a uniform, consistent and specific classification.

A classification of the severity of anal sphincter injury
has been introduced and is used internationally: 3a/3b/3c/4
(Table 1) [15].

This classification has been welcomed as it describes
more specifically the extent of injury and it has been
recommended by the authors that all women with
OASIs are followed up in secondary care. The Royal
College of Obstetricians and Gynaecologists (RCOG)
recommends that all women who have had obstetric
anal sphincter repair should be reviewed 6–12 weeks
postpartum by a consultant obstetrician and gynaecolo-
gist. If a woman is experiencing incontinence or pain at
follow-up, referral to a specialist gynaecologist or colo-
rectal surgeon for endoanal ultrasound and anorectal
manometry should be considered [15]. The clinical rel-
evance of this recommendation and the new classifica-
tion has not been investigated.

We undertook an audit of 255 women who had a
primary repair of OASIs from 2003 to 2006 in a tertiary

referral centre in the United Kingdom. All women in
our unit who sustain OASIs are followed up in a per-
ineal clinic. The women are assessed by standard ques-
tionnaire and endoanal ultrasound scan as part of
routine practice.

Materials and methods

This audit was registered with the clinical effectiveness
team at the Southampton University Hospitals Trust. In
this audit we aimed to see if the recent classification of
OASIs affected clinical outcome. 255 women sustained
obstetric sphincter trauma during childbirth at the
Princess Anne Hospital between 2003 and 2006. Their
details were collected from electronic patient data held
in the hospital records with all demographic, medical
and obstetric data along with description of the type of
tear and surgical technical details. Trained Consultants
and Registrars who had attended the OASIs repair-
training workshop were deemed competent to indepen-
dently perform all repairs.

All women who sustained a third/fourth degree tear
underwent a primary repair in theatre according to the
unit protocol. These patients had effective regional an-
aesthesia or general anaesthesia for the repair. Laxatives
and antibiotics were prescribed in the immediate post-
operative period for a week. All these women were
offered a follow-up in the perineal clinic, 6 months after
the repair with an endoanal scan. The patients also
filled in a standardised symptom questionnaire.

Results

The total number of deliveries during the study period
of 3 years was 14,930. The number of vaginal deliver-
ies was 11,781 (79 %). Of these, 5,130 were primipa-
rous and 6,651 were multiparous. There were 3,149
(21 %) caesarean sections in this study group. 3.3 %
of primiparous women and 1.1 % of multiparous wom-
en who had a vaginal delivery sustained an injury to the
anal sphincter complex identified at the time of delivery.
This constitutes 2.1 % of all vaginal deliveries (n=255)
and 1.7 % of all deliveries.

Table 2 shows the severity of the tear and its relationship
to parity.

Gestation

Of the 255 women who sustained OASIs, 240 (94.1 %) had
term vaginal deliveries and 15 (5.9 %) had preterm deliver-
ies at less than 37 weeks.

Table 1 The 3a/3b/3c/4 classification of the severity of anal sphincter
injury

Type of tear Description of injury

First-degree Injury to the perineal skin only

Second-degree Injury to the perineum involving the perineal
muscles, but not involving the anal sphincter

Third-degree Injury to the perineum involving the anal sphincter
complex

3a Less than 50 % of EAS thickness torn

3b More than 50 % of EAS thickness torn

3c Both EAS and IAS torn

Fourth-degree Injury to the perineum involving the anal sphincter
complex (EAS and IAS) and anal epithelium

EAS external anal sphincter, IAS internal anal sphincter
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Birth weight

The range of birth weight was between 2.3 and 5.4 kg.
See Table 3 for the distribution of severity by birth
weight.

A simple Chi-squared test was used to assess the
association between the categorical variables of birth
weight and severity of tear. The p value was <0.0001,
indicating a significant association. Increasing birth
weight is more likely to be associated with the risk of
sustaining an obstetric anal sphincter injury.

Mode of delivery

In the OASIs group, 72 % had a normal vaginal delivery,
13 % had a rotational forceps delivery, 4 % had non-
rotational forceps delivery and 11 % had a ventouse
delivery.

Tables 4 and 5 show the distribution of severity of the
tear with parity and mode of vaginal delivery.

Length of the second stage

The duration of the second stage was 0–30 min in 71
patients, 30–60 min in 63 patients, 1–2 h in 71 patients
and more than 2 h in 50 patients.

Table 6 shows the distribution of the severity of the tear
with the length of the second stage.

A simple Chi-squared test was used to assess the
association between the categorical variables of the

length of the second stage and the severity of the tear.
The p value was <0.0106, indicating a significant asso-
ciation. A significant statistical association was found
with the severity of the OASIs and the increasing length
of the second stage of labour.

Episiotomy

Seventy-nine patients (31 %) had an episiotomy performed
prior to the tear and 174 (69 %) patients did not have an
episiotomy.

Epidural analgesia prior to OASIs

Fifty-four (21 %) had epidural analgesia during labour.

Type of suture material used for sphincter repair

Of the 23 patients who reported symptoms, in 6 Vicryl had
been used for the repair: 3 in the 3a and 3 in the 3b group.
All others had PDS sutures for repair.

Method of repair

The type of repair was recorded in 243 patients. One hun-
dred and twenty-six (49 %) had an end-to-end repair and
117 (45.8 %) had an overlap repair. No difference in symp-
toms or scan defects was found between these two
techniques.

Table 3 Distribution of the severity of OASIs by birth weight

Birth weight Total 3a 3b 3c 4

Less than 2.6 kg 6 4 2 0 0

Between 2.7 and 3.8 kg 178 88 67 15 8

Between 3.9 and 4.5 kg 59 39 8 9 3

Above 4.6 kg 12 1 4 3 4

Total 255 132 81 27 15

p<0.0001

Table 4 Distribution of OASIs with parity and mode of vaginal
delivery

Type of delivery Total Primiparas Multiparas

Normal vaginal delivery 184 115 69

Ventouse delivery 28 26 2

Non-rotational forceps 32 29 3

Rotational forceps delivery 10 10

Ventouse+forceps delivery 1 1

Total 255 181 74

Table 5 Severity of tear and mode of vaginal delivery

Type
of tear

Ventouse Forceps Rotational
forceps

Spontaneous
vaginal
delivery

Both forceps
and ventouse

3a 15 14 4 99

3b 10 15 6 50

3c 2 2 22 1

4 1 1 13

Table 2 Stage of obstetric anal sphincter injuries (OASIs) and parity

Type of tear Total (%) Primiparas (%) Multiparas (%)

3a 132 (51.7) 96 (53) 36 (48.6)

3b 81 (31.7) 60 (33.1) 21 (28.3)

3c 27 (10.6) 16 (8.8) 11 (14.8)

4 15 (5.8) 9 (4.9) 6 (8.1)

Total 255 181 74
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Antibiotics following the repair

Oral antibiotics were documented and prescribed in 216
patients (85 %).

Follow-up

One hundred and seventy-five patients (69 %) had attended
the follow-up visit. Eighty (31 %) did not attend for follow-
up. Of the 80 patients, 51 were primiparous and 29 were
multiparous.

All 175 patients who attended the follow-up had an
endoanal scan. One hundred and fifty-six of these patients
attended the perineal clinic after the scan. This was done
using the Starck scoring method.

The results of the endoanal scan in these patients are
shown in Table 7:

The distribution of type of scan finding is shown in
Table 8. Fifty-three patients had a positive scan finding.
The defect was described as minimal defect(less than 1 h
on the clock face) of EAS in 42, small defect (1 h on clock
face)of EAS in 5 , full quadrant large defect of EAS in 3 and
unquantified defect in 2 reports. There was 1 report of a
small IAS defect.

Symptoms

Symptoms were assessed using Cleveland’s method for the
presence and frequency of solid, liquid or flatus inconti-
nence with documented use of pads and lifestyle restriction.
Twenty-three (9 %) reported symptoms at 6 month follow-
up. The correlation with symptom and scan finding is shown
in Table 9. In the group that reported urgency, 3 had a defect
less than an hour on the clock face (2–3a, 1–3b), 2 had a
defect equivalent to an hour on the clock face (both 3b), 1

had a quadrant defect (fourth degree). Scan findings in the
flatus incontinent group included a quadrant defect of EAS
in a patient with a 3a tear. In the liquid incontinence group, 2
had defect less than an hour on the clock face (1–3b and 1–
4) and 1 had a quadrant defect (fourth degree tear). In the
solid incontinence group, 1 had an EAS defect of less than
an hour on the clock face (3b tear).

Table 10 shows the distribution of the severity of the tear
and the symptoms at follow-up.

There was no real correlation between scan findings and
symptoms. Of 23 patients who had symptoms of inconti-
nence, 11 showed a defect on the scan. However, 53 out of
the whole group showed a defect on the scan. Forty-two of
those with scan findings were asymptomatic.

The counts are really too small to be able to meaningfully
assess whether particular symptoms are associated with
specific tears. If assessed for the presence or absence of
symptoms, the counts are virtually identical, indicating no
association between symptoms and the severity of the tear
(p>0.999).

In the asymptomatic group, 42 had a scan finding, 34 less
than a 1-h defect, 7 had a 1-h defect and 1 had a quadrant
defect. The significance of a scan defect in an asymptomatic
patient is unknown.

There was no trend or correlation with type/severity of
tear, quantification of scan finding or type of symptom
suffered.

The severity of the tear was similar in those who attended
for follow-up and in those who did not. The distribution of
the tear type among primiparas (n=51) is not significantly
different from that for the 181 primiparous patients followed
up in Table 4, p=0.7384. The distribution of the tear type
among multiparas (n=29) is not significantly different from
that for the 74 multiparous patients who attended follow-up
(p=0.6388; Table 11).

Table 6 Length of the second stage with severity of the OASIs

Length of second stage Total 3a 3b 3c 4

Less than 30 min 71 43 16 8 4

Between 31 and 60 min 63 23 30 7 3

Between 61 and 120 min 71 45 13 7 6

More than 120 min 50 21 22 5 2

Total 255 132 81 27 15

p<0.0106

Table 8 Quantification
of all scan defects Defect Number

Minimal: less than 1 h 42

Small: 1 h 5

Large: quadrant 3

IAS defect: 1 h 1

Unquantified 2

Table 7 Results of the
endoanal scan (n = 175) Result Number

Normal 122

Defect 53

Did not attend 80

Table 9 Symptom correlation with quantified scan finding

Symptom Less than 1 h 1 h Quadrant

Faecal urgency 3 (2–3a, 1–3b) 2 (3b) 1 (4)

Flatus incontinence 1 (3a)

Liquid incontinence 2 (1–3b, 1-4) 1 (4)

Solid incontinence 1 (3b)
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Discussion

Third-degree tears constitute 2.1 % of all deliveries in this
group. The incidence of OASIs is said to be increasing,
although this is probably due to increasing vigilance and
recognition of these tears [16, 17]. In a meta-analysis of
studies where endoanal ultrasound was undertaken to study
the incidence of anal sphincter injury after vaginal deliveries,
approximately 1 in 4 primiparous and 1 in 3 multiparous
women had evidence of an anal sphincter defect [18]. It is
difficult to ascertain whether ultrasound identification corre-
lates with a clinical problem. This was not noted in our group
of patients.

Of those who sustained OASIs 70.5 % were primiparous
and 29.5 % were multiparous. 3.3 % of primiparous women
and 1.1 % of multiparous women who had a vaginal deliv-
ery sustained an injury to the anal sphincter complex that
was identified at the time of delivery. This is comparable to
other European studies.

Statistical review suggests that there is a significant rela-
tionship between birth weight and severity of tear. Our study
found a significant association between the severity of the
tear and increasing birth weight. It is very important to
counsel the patients when considering risk factors for
OASIs. A recent review of 451 articles assessing risk factors
for OASIs found birth weight above 4 kg to be an indepen-
dent risk factor for sustaining OASIs [19].

It is suggested that instrumental delivery predisposes to
OASIs. In a large UK randomised trial, OASIs were signif-
icantly more common after forceps (17 %) than after ven-
touse (11 %) delivery [20].

End-to end repair and overlap repair were done in 49 %
and 45.8 % respectively in this group. Primary overlap
repair was devised to be a possibly better technique [8],
but to date, no trials have shown that to be the case. Other

trials are ongoing to address this issue. Also, it is not
possible to perform an overlap technique with a 3a tear.

The length of the second stage correlated with the sever-
ity of the tear in this series. A statistically significant asso-
ciation was found between severity of OASIs and the
increasing length of the second stage of labour. This also
helps to stratify the risk of sustaining OASIs when counsel-
ling patients regarding OASIs.

There was no real correlation between scan findings and
symptoms. Of 23 patients who had symptoms of incontinence,
11 showed a defect on the scan. However, of the whole group
53 showed a defect on the scan. Forty-two of those with scan
findings were asymptomatic. The severity of the tear was an
expected measure affecting the severity of the symptoms and
outcome after repair. Correlating symptoms with type of tear
or scan finding was difficult in this series.

The reason for conducting this audit was to determine the
usefulness of the current practice and the need for secondary
care follow-up in all these patients.

More than half the OASIs (51 %) were 3a tears. The
majority of these women were asymptomatic. Only 8 of the
132 women with 3a tears were symptomatic and only 1 of
those patients had flatus incontinence. If effective primary care
follow-up is provided, there may be a place to follow up these
patients in the community during the routine 6-week postnatal
check and refer symptomatic patients to the hospital for further
review. With the vast majority of tears being 3a, there may be
an opportunity to follow-up these patients by health visitor
checks, practice nurse checks, general practitioner visit or
telephone follow-up of symptoms. This may reduce the need
to follow up these patients in the perineal clinic and to stream-
line the resources for symptomatic patients at an earlier date.
Symptomatic patients picked up by telephone or at a primary
care visit may be referred to the perineal clinic sooner or by
open access by providing appropriate advice. Appropriate
information leaflets with contact numbers must be provided.
A 6-week postnatal checkwith the GP ormidwifewith referral
of symptomatic patients can be used to streamline resources.

Thirty-one percent of patients did not attend their follow-up
visit. The majority of these women were migrants whose first
language was not English. It is imperative to make information
more appropriate to this group of patients. Appropriately trans-
lated leaflets andwritten information should bemade available.
No difference in the distribution of tears was found between
those who attended for follow-up and those who did not.

Fifty-three out of 175 patients (30 %) were found to have a
defect on the scan, of which 11 were symptomatic. Different
studies report 33–92 % defects after primary repair of OASIs.
Ten percent defects were reported after structured training of
trainees by Andrews et al. [21]. This may be a welcome
change because of the senior supervision in the management
of OASIs noted in this series as well. Anal continence is also
dependent on pelvic floor support provided especially by the

Table 10 Severity of the tear and the symptoms at follow-up

Type of tear Any symptom Urgency Flatus Liquid Solid

3a 8 7 1 0 0

3b 7 3 0 3 1

3c 3 0 1 1 1

4 5 1 2 2 0

Table 11 Patient characteristics among non-attenders

Type of tear Primiparas, n = 51 (%) Multiparas, n = 29 (%)

3a 25 (50) 15 (52)

3b 17 (33) 8 (28)

3c 7 (13) 2 (7)

4 2 (4) 4 (13)

Int Urogynecol J (2013) 24:1495–1500 1499



puborectalis muscle, which augments the function of the anal
sphincters in maintaining continence. This may, perhaps, be
how people with known sphincter defects maintain anal con-
tinence. Anal continence is a multifactorial mechanism that is
still not completely understood.

In conclusion, OASIs are increasingly better detected and
appropriately managed. The necessity of offering all patients a
follow-up appointment in secondary care needs to be ex-
plored. It may be feasible to streamline the secondary care
resources to monitor tears 3b or beyond with clear referral
access to symptomatic patients in the 3a group. Factors other
than the severity of the tear and ultrasound findings also play a
role in maintaining anal continence.

Conflicts of interest None.
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