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Objective To establish the long term effects of obstetric anal sphincter rupture.

Design Prospective observational study.

Setting University hospital in Sweden.

Population Eighty-two women from a prospective study from 1990 to compare anorectal function after third
degree tear.

Methods Women completed a structured questionnaire, underwent a clinical examination and anorectal
manometry, endoanal ultrasound (EAUSG) with perineal body measurement.

Main outcome measures Symptoms of anal incontinence, sexual symptoms, anal manometry scores and
evidence of sphincter damage on EAUSG.

Results Five women had undergone secondary repair and three were lost to follow up. Fifty-one women
(80%) completed the questionnaire. Twenty-six out of 46 (57%) of the original study group and 6/28
(20%) of the original controls were examined. Incontinence to flatus and liquid stool was more severe in
the study group than in controls. Flatus incontinence was significantly more pronounced among women
with subsequent vaginal deliveries. Mean maximal anal squeeze pressures were 69 mmHg in the partial
rupture group and 42 mmHg in the complete rupture group (P ¼ 0.04). Study group women with signs of
internal sphincter injury reported more pronounced faecal incontinence and had lower anal resting
pressures (24 mmHg) than those with intact internal sphincters (40 mmHg) (P ¼ 0.01). Perineal body
thickness of less than 10 mm was associated with incontinence for flatus and liquid stools, less lubrication
during sex and lower anal squeeze pressures (58 mmHg vs 89 mmHg, P ¼ 0.04).

Conclusions Subjective and objective anal function after anal sphincter injury deteriorates further over time
and with subsequent vaginal deliveries. Thin perineal body and internal sphincter injury seem to be
important for continence and anal pressure.

INTRODUCTION

Obstetric anal sphincter injury occurs after 2–6% of all

vaginal deliveries.1–8 In a prospective study conducted in

1990, we found that as many as 40% of the affected women

reported problems with faecal incontinence six months

after delivery.1 In recent years, a number of studies have

shown similar results.1 – 8 The natural history of anal

incontinence after anal sphincter rupture is not known.

The few studies on longer term effects of anal sphincter

injury have methodological problems as they are not

prospective in their design.5,9,10

In this study, we have re-examined a group of women

who, 10 years previously, participated in a clinical study of

the consequences of anal sphincter damage during vaginal

delivery.1

Our aims were to establish how continence for urine,

flatus and faeces, and anal sphincter pressures change over

time and the effect of subsequent deliveries. Endoanal

ultrasound examination, not available to us at the time of

the first study, was added to elucidate sphincter morphol-

ogy and perineal body thickness.8

METHODS

In 1990 and 1991, we studied 51 women with (study

group) and 31 women without (control group) anal sphinc-

ter injury after vaginal delivery.1 Eleven (21.5%) women

had a complete anal sphincter tear, and 40 (78.5%) a partial

tear. They were clinically examined at three days, six

weeks and six months after delivery. At six months they

also underwent anorectal manometry. The women an-

swered a questionnaire about social, psychological and

sexual dimensions of life as well as questions about
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Linköping, Sweden
bDepartment of Surgery, Faculty of Health Sciences,

University Hospital, Linköping, Sweden
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incontinence. The questions were derived from clinical

experience, but not formally validated, because techniques

for validation were not widely known or used in clinical

research in 1990. Each statement was completed by the

woman choosing a number between one (severe problems)

and six (no problems).

Ten years later in 2000 and 2001, we contacted the

women again and asked them to participate in a follow up

study. The same questionnaire as in the original study was

distributed by mail with a reminder after one month. A

hospital visit was offered where anorectal manometry,

endoanal ultrasound as well as gynaecological examination

were performed. Questionnaire answers were checked for

reproducibility against patient history for each patient who

attended.

At the visit, one specialist nurse performed anorectal

manometry11 on all women in the left lateral position using

a 1.7-mm diameter microtransducer (Honeywell MTC P.

Honeywell Inc. Minneapolis, Minnesota, USA) connected

to an amplifier (Lectromed HDA 12/15) and a pen re-

corder (Flatbed L6010/6510, Lectromed, St Peter, Jersey,

Channel Islands, UK). The catheter was introduced into the

rectum and the resting and squeeze pressures were re-

corded at defined distances from the anal verge. The max-

imal squeeze pressure was defined as the highest recorded

pressure found in the anal canal.

Ultrasound images and clinical signs were recorded

before the patient history was collected. Endoanal ultra-

sound images were recorded on a Cheetah 2003 machine

with a 360� rotating rectal transducer 8539 (B-K Medical

Ab, Hägersten, Sweden) at three levels with the patient

in a half-sitting dorsal lithotomy position. Perineal body

thickness was measured between the probe and the

echo of the examiner’s finger being applied without pres-

sure to the distal posterior vaginal wall. Perineal body

thickness was defined as the distance between the probe

and the finger-echo.12

Ultrasound images of the external and internal anal

sphincters were classified subjectively as intact or damaged

according to whether there was any visible hypoechoic gap

or splaying of the muscle fibres. Gynaecological examina-

tion with speculae and palpation followed. For statistical

analysis, two-sample t test, Mann–Whitney and Kruskal–

Wallis tests were used as appropriate. A 5% level of

confidence was termed significant. Linköping University

ethical committee approved of the study (diary number

98139). The study was funded by Linköping University

Hospital research funds.

RESULTS

Five women (9.8%) in the study group had undergone

secondary repair of the anal sphincter because of faecal

incontinence. These women were not examined again.

Three (5.9%) women in the control group had moved

from the county. Fifty-nine of the remaining 74 women

(80%) completed questionnaires, 40 (87%) from the study

group (33 partial tears and 7 complete tears) and 19 (68%)

from the control group. Twenty-six of the study women

(51%) agreed to be examined (22 partial tears and 4 com-

plete tears). There were no differences in original symp-

toms or manometry data between these women and the

non-participants (data not shown). Four women in the

study group had been delivered by caesarean section be-

cause of their previous sphincter injury.

The reproducibility of questionnaire answers about uri-

nary and faecal incontinence compared with patient histo-

ry was good (n ¼ 0.9). Subjectively reported incontinence

for flatus and liquid stool was more severe in the study

Table 1. Severity scores for faecal incontinence. Questionnaire scores are presented as median (range): 1 ¼ severe problems and 6 ¼ no problems.

Study group (type of tear) Control group (n ¼¼¼ 19) P*

Partial (n ¼ 33) Complete (n ¼ 7)

Flatus incontinence 4 (1–6) 2 (1–4) 5 (3–6) 0.0001

Incontinence to liquid stool 4 (1–4) 2 (1–6) 6 (2–6) 0.01

Incontinence to solid stool 6 (3–6) 6 (2–6) 6 (4–6) 0.46

* Comparison by Kruskal–Wallis test.

Table 2. Influence of subsequent pregnancy upon faecal incontinence severity (all women). Questionnaire scores are presented as median (range): 1 ¼ severe

problems and 6 ¼ no problems.

No subsequent delivery (n ¼ 6) One delivery (n ¼ 13) More than one delivery (n ¼ 4) P*

Flatus incontinence 3 (3–5) 3 (2–6) 2 (2–4) 0.03

Incontinence to liquid stool 2 (2–6) 5 (2–6) 5 (2–6) 0.69

Incontinence to solid stool 6 (5–6) 6 (5–6) 6 (2–6) 0.82

* Comparison by Kruskal–Wallis test.
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group than in the control group after 10 years (Table 1).

Women who had had a subsequent vaginal delivery, re-

gardless of anal sphincter rupture, had significantly worse

subjectively reported flatus incontinence compared with

women with no subsequent vaginal deliveries (Table 2).

In the original study, there was no difference in libido,

ability to orgasm or enjoyment of sex/intercourse between

the study and the control groups.1 This finding was main-

tained in the current study at 10 years (data not shown).

Lubrication at arousal had been significantly impaired in

the sphincter rupture group in the original study but there

was no difference at 10 years. Libido was associated with

how satisfied the women were with their partners in gen-

eral but not with earlier sphincter injury (data not shown).

Anal manometry data are shown in Table 3. The original

data are repeated for comparison. Maximal squeeze pres-

sure had been lower in the study group compared with the

controls, and lower in the women with complete tears

compared with partial tears. At 10 years, maximal squeeze

pressures were significantly lower (64 [27] mmHg) in all

women with sphincter rupture than they had been after six

months (76 [26] mmHg) (P ¼ 0.001). All women in the

study group had maximal squeeze pressures below normal

values, and mean squeeze pressure was lower in the women

with complete tears compared with those with partial tears.

The internal anal sphincter showed ultrasound signs of

damage among 10 women in the study group. All women

with internal sphincter damage also had scarring of the

external sphincter. These women had significantly lower

resting and squeeze pressures than those without ultrasound

signs of internal sphincter damage. Incontinence for flatus

and loose stool was significantly more severe in women

with internal sphincter damage (Table 4). Two women in

the original control group were found to have ultrasound

evidence of anal sphincter injury.

There was no difference in perineal body thickness

between women with complete and women with partial

sphincter injury (11 [3.2] mm vs 11 [7.0] mm). However,

women with perineal body measurement of 10 mm or less

reported significantly more vaginal dryness, more severe

flatus incontinence and had lower maximal squeeze pres-

sures than those with a measurement of more than 10 mm

(Table 5).

DISCUSSION

This study adds to the sparse data on long term con-

sequences of anal sphincter rupture. Seven out of 51 women

were eligible for secondary repair. This must be considered

a strong substitute marker for unsatisfactory results of

primary repair. Five women had undergone secondary anal

sphincter repair before the follow up study, after which two

more were referred for secondary repair due to faecal

incontinence. Audits after secondary repair show that only

around half of the patients get better.13 Poor results have

been identified in women with anterior defects from

obstetric trauma, especially if they were obese, older than

50 years of age and had perineal descent.14 In view of this,

prevention of and optimal primary repair and follow up

after anal sphincter rupture and perineal body injury are

important.15

The response rate to the questionnaire (80%) and repro-

ducibility (n ¼ 0.9) were acceptable. Attendance for

clinical examination was low, especially in the control

group. Because there were no differences in manometry

and symptoms in the original study between those who

participated in the second study and those who did not, we

still propose tentative conclusions. The numbers available

Table 3. Manometric pressures and reported incontinence. Manometric

pressure values are presented as mean (SD) in mmHg. Normal values:

resting pressure 47 (25); maximal squeeze pressure 139 (74).

Study group

(type of tear)

Control group P*

Partial Complete

Original study results (1) n ¼ 40 n ¼ 11 n ¼ 31

Resting pressure 46 (16) 37 (11) 43 (12) 0.40

Maximal squeeze pressure 84 (26) 58 (15) 105 (38) 0.0001

Follow up study n ¼ 22 n ¼ 4

Resting pressure 39 (14) 31 (9) 0.57

Maximal squeeze pressure 69 (26) 42 (17) 0.04

* Comparison by t test or Mann–Whitney U test.

Table 4. Anal manometry and symptom severity by ultrasound appearance

of internal sphincter. Symptom scores are presented as median (range): 1 ¼
severe problems and 6 ¼ no problems. Maximal squeeze pressure (mmHg)

are median (range).

Intact (n ¼ 11) Damaged (n ¼ 10) P*

Resting pressure 40 (21–62) 24 (18–62) 0.01

Maximal squeeze pressure 72 (35–132) 49 (28–92) 0.03

Incontinence for flatus 3 (1–5) 3 (1–4) 0.01

Incontinence for loose stool 5 (2–6) 5 (1–5) 0.01

Incontinence for solid stool 6 (5–6) 5 (2–6) 0.1

* Comparison by Mann–Whitney U test.

Table 5. The influence of perineal body thickness on symptoms and anal

manometry. Symptom scores are presented as median (range): 1 ¼ severe

problems and 6 ¼ no problems. Maximal squeeze pressure (mmHg) are

median (range).

Thickness �
10 mm (n ¼ 14)

Thickness >
10 mm (n ¼ 12)

P*

Libido 5 (2–6) 4 (1–6) 0.38

Orgasm by intercourse 5 (3–6) 5 (1–6) 0.70

Vaginal dryness 5 (2–6) 4 (1–6) 0.03

Flatus incontinence 3 (1–5) 4 (1–6) 0.04

Anal squeeze pressure 58 (33–92) 89 (28–172) 0.04

* Comparison by Mann–Whitney U test.
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from this study for paired analyses were small, and con-

cepts such as flatus incontinence are subject to individual

interpretation.16

Incontinence for flatus continued to be common among

women with anal sphincter rupture even 10 years after

delivery. Conservative therapy to regulate bowel function

and facilitate rectal emptying should be remembered when

dealing with women with this complaint.

We did not demonstrate any impairment of sexual

function except for lubrication. Our original study may

have been too early to assess because not all couples had

reassumed sexual activity by then. On the other hand, over

10 years different life events may have influenced sexuality

more than sphincter damage.

Anal pressures were decreased after 10 years. Whether

this is due to ageing or the injuries at delivery is unclear.

The women in the follow up study were still premenopausal

so decrease in oestrogens would not yet be an important

factor. Squeeze pressures in women with partial sphincter

injury showed the largest decrease.

Our findings indicate that a perineal body over 10 mm

thick may be of importance both in regard to anal squeeze

pressure, flatus incontinence and lubrication. The perineal

body functions as a tethering point for the transverse

perineal muscles, the rectovaginal fascia and the bulbocav-

ernosus muscle (connecting to the clitoris) as well as the

external anal sphincter.17–19 Bidigital anal/vaginal palpa-

tion is a simple way of assessing the perineal body

thickness postpartum. Shobeiri et al.20 have shown excel-

lent correlation between ultrasound measurement and dig-

ital assessment using 10 mm as cutoff point. We suggest

routine bidigital examination of the perineal body after

delivery especially where third degree tears are present.

This simple manoeuvre may help with the difficult diag-

nosis of anal sphincter rupture8 and the perineal body

itself could be reconstructed even in the absence of anal

sphincter rupture. Prospective studies on the role of

perineal body reconstruction after delivery in prevention

of perineal descent, sexual dysfunction, prolapse and in-

continence are needed.

The internal anal sphincter is important for continence.

The diagnosis of internal sphincter injury is obvious in

fourth degree ruptures, but there is no self-evident way of

dealing with internal anal sphincter injury when the exter-

nal sphincter is intact or partially torn. Immediate postpar-

tum ultrasound may help in the diagnosis of internal

sphincter injury in this situation.

Long term reduction in anal sphincter function after

injury was further aggravated by subsequent vaginal deliv-

ery. This is in line with the findings of other authors.21,22

Recommendations in regard to mode of subsequent de-

livery for women with anal sphincter injury must be

influenced by the patients’ own wishes. The risk for

complications associated with an elective caesarean sec-

tion is low and must be weighed against the risk for

aggravated incontinence in this particular group of women.

Diagnosis of anal sphincter injury postpartum can be

difficult.21 Faltin et al.23 found a 28% incidence of clini-

cally undetected sphincter tears using EAUSG immediately

after delivery. We found two cases of missed sphincter

injury. In two cases, partial sphincter injury had been

diagnosed but anal ultrasound showed no trace of injury.

We can only speculate that either healing had been excep-

tional in these cases or the diagnosis was wrong from the

beginning.

CONCLUSION

Subjective and objective anal function after anal sphinc-

ter injury deteriorates further over time and with subse-

quent vaginal deliveries. Internal anal sphincter injury leads

to more severe faecal incontinence and lower anal resting

pressures than external sphincter injury alone. Anal sphinc-

ter injury is difficult both to diagnose and suture satisfac-

torily. Perineal body thickness may be important for

continence, anal pressure and vaginal lubrication.
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