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Abstract

Purpose To assess risk factors for perineal tears, wound infection and dehiscence among primiparous women.

Methods A prospective cohort study at four Danish hospitals (Odense, Esbjerg, Aarhus and Kolding) among 603 primiparous
women sampled in three groups: 203 with none/labia/lst degree, 200 with 2nd degree, and 200 with 3rd/4th degree tears
included between July 2015 and January 2018. Baseline data were obtained and a clinical examination of perineal wound
healing was performed 11-21 days postpartum. Main outcome measurements were as follows: degree of perineal tear, 1st
to 4th, analyzed with a case—control approach, infection (purulent drainage or wound abscess), and wound dehiscence (a
gap between wound edges > 0.5 cm).

Results Instrumental delivery and birthweight >4000 g increased the risk of 3rd/4th degree tears (adjusted Odds Ratio [aOR]
13.7, 95% confidence interval [CI] 5.48-34.1 and aOR 3.27, 95% CI 1.52-7.04, respectively). BMI> 35 kg/m2 increased
the risk of wound infection and dehiscence (aOR 7.66, 95% CI 2.13-27.5 and aOR 3.46, 95% CI 1.10-10.9, respectively).
Episiotomy tripled the risk of infection (aOR 2.97, 95% CI 1.05-8.41). Treatment with antibiotics during delivery and post-
partum seemed to decrease the risk of dehiscence (aOR 0.32, 95% CI 0.15-0.70).

Conclusions Instrumental delivery and high birth weight increased the risk of perineal tears. Severe obesity and episiotomy
increased the risk of perineal wound complications. More focus on these women may be warranted postpartum. The use of
prophylactic antibiotics among women in high risk of wound complications should be further investigated in interventional
studies.
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Introduction sustaining injury to the labia, vagina or perineum during

vaginal childbirth [1]. The type of tears can be either spon-

Perineal repair after spontaneous obstetric tears or episi-
otomies is one of the most common surgical procedures
in women, with more than 90% of primiparous women
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taneous or induced as an episiotomy. Spontaneous tears are
classified as first- to fourth-degree depending on the severity
of the tear. A first-degree tear only involves vaginal mucosa
and connective tissue while second-degree also involves the
underlying perineal muscles. A third-degree tear is defined
by a partial or complete disruption of the anal sphincter mus-
cles, which may involve either the external (EAS) and/or the
internal anal sphincter (/AS) muscles. A fourth-degree tear is
defined by a complete rupture of the anal sphincter muscles
also involving the rectal mucosa. The overall prevalence of
third- and fourth-degree tears is 4-5% among primiparous
women [2].

Women who sustain a perineal tear may experience
problems with infection and wound dehiscence. Poten-
tial morbidities after repair of perineal tears include pain
[3], dyspareunia [4, 5] and incontinence [6—8]. The role
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of prophylactic antibiotics in relation to perineal tears is
ambiguous [9, 10]. In Denmark, antibiotics are given per-
operatively to fourth degree tears and on suspicion of con-
tamination to third-degree tears only [11].

The present literature on perineal wound infection and
dehiscence shows a large variation in prevalence ranging
from 0.3 to 11% in general [3, 12, 13] and has been reported
as high as 24% among women with anal sphincter ruptures
[14]. The reported prevalences of dehiscence in perineal
tears range from 4% to 20% [3, 10, 14, 15]. The large varia-
tion may be explained by the lack of standardized definitions
of postpartum perineal wound infection and dehiscence [16].
Further, the existing studies within the field have different
designs, follow-up periods (ranging from 3 days to 6 weeks
postpartum) and definitions of infection and dehiscence [3,
10, 12-15, 17, 18]. In addition, women often seek treat-
ment from multiple care providers, e.g. maternity hospitals
and general practitioners who are using different definitions
and measurement criteria. The objective of this study was to
examine risk factors for perineal tears and the prevalence of
perineal wound infection and dehiscence related to degree
of perineal tear among primiparous women.

Methods
Study setting

A multi-center prospective cohort sampled in three groups
stratified according to degree of rupture. The study was
conducted at Odense University Hospital (OUH), Aarhus
University Hospital (AUH), Esbjerg Hospital, and Kold-
ing Hospital, Denmark from July 2015 until January 2018.
The annual number of primiparous women with vaginal
deliveries in 2016 was 1594 at OUH, 2051 at AUH, 611 at
Esbjerg Hospital and 1059 at Kolding Hospital [19]. Based
on delivery statistics, about 20% of primipara experience a
first-degree perineal tear, 45% a second-degree tear, 4% a
third- and 0.5-1% a fourth-degree perineal tear [11].

Study population

To estimate the number of women needed for the study, a
sample size calculation was performed. Based on available
literature, we assumed that 20% of women with a 3rd or 4th
degree tear would experience a wound infection as compared
to 10% in women with a 2nd degree tears at 14-21 days post-
partum [10, 14]. According to our sample size calculation,
a total of 398 women, 199 with 2nd degree perineal tears
and 199 women with 3rd or 4th degree perineal tears were
required to detect a difference with a significance level of
0.05 and a power of 80%. To serve as a reference group, we
also included a group of women with no tears, labia tears
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or st degree tears. The study thus involved three groups
of women (1) 200 women with no tears, labial tears or 1st
degree perineal tears, (2) 200 women with 2nd degree per-
ineal tears and (3) 200 women with 3rd or 4th degree per-
ineal tears. Women no tears/labial tear, 1st degree and 2nd
degree tears were included at OUH while women with 3rd
or 4th degree tears were included at OUH, AUH, Esbjerg
Hospital, and Kolding Hospital.

Inclusion and follow-up procedure

Primiparous women with a vaginal delivery, at least 18 years
old and able to read and speak Danish, were considered
eligible for the study. Immediately after the delivery and
before discharge from the hospital, the responsible doc-
tor or midwife informed eligible women about the study,
and if interested, further information was sent by e-mail.
Subsequently the women were contacted by telephone and
invited to participate in the study. Women who accepted
participation filled out a baseline questionnaire and were
booked for a face-to-face interview and clinical examination
to assess wound infection and healing 11-21 days postpar-
tum. Written informed consent was obtained before the clini-
cal examination and study data were collected and managed
using REDCap electronic data capture tools hosted at The
University of Southern Denmark [20].

Outcome measurements

Primary outcome measurements were degree of per-
ineal tear, perineal wound infection and perineal wound
dehiscence > 0.5 cm.

Degree of perineal tears

This part of the study was analyzed using a case—control
approach. Degrees of perineal tears as primary outcome
measurement were defined according to the Green-top
Guideline No. 29 [2]. First-degree tears were defined as
injury to perineal skin and/or vaginal mucosa. Second-
degree tears were defined as injury to perineum involving
perineal muscles but not involving the anal sphincter. Third-
degree tears were defined as injury to perineum involving
the anal sphincter complex including: Grade 3a tear with
less than 50% of the externals anal sphincter (EAS) thick-
ness torn. Grade 3b tear with more than 50% of EAS thick-
ness torn and Grade 3c tears with both EAS and internal
anal sphincter (IAS) torn. Finally, fourth-degree tears were
defined as an injury to perineum involving the anal sphincter
complex (EAS and IAS) and anorectal mucosa [2]. Further-
more, labial tears were defined as tears isolated to the labia.
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Wound infection

Wound infection was defined as either the presence of puru-
lent discharge or a wound abscess according to the Center
for Disease Control (CDC) definition for episiotomy site
infection [21].

Wound dehiscence

Examination for wound dehiscence was performed with the
woman placed in the lithotomy position. The definition for
wound dehiscence was a gap of > 0.5 cm between wound
edges [3, 16].

Exposure variables and covariates
Baseline questionnaire

At baseline and before the clinical examination, a question-
naire was completed providing information about age in
years, height in centimeters, pregestational weight in kilo-
grams and smoking status as yes or no. Age was categorized
into 3 categories, <25, 26-30 and > 30 years or into 2 cate-
gories, <34 and > 34 years. BMI was calculated (kg/m?), and
categorized into three categories, <25, 25-29.9 and >?29.9
or into 2 categories, <35 and > 35 kg/m>.

Obstetric information

Information about pregnancy, birth and the postpartum
period was obtained from the obstetric journal and included
vaginal group B streptococcus colonization (yes/no), diabe-
tes mellitus (yes/no), length of active birth categorized into
4 categories, <220, 220-340, 341-570 and > 570 min. or 2
categories, <340 and > 340 min., length of the second stage
of labor categorized into 4 categories, < 16, 16-30, 31-45
and >45 min. or 2 categories, <30 and > 30 min., use of epi-
siotomy (yes/no), operative delivery (yes/no) and treatment
with any antibiotics during the birth or postpartum (yes/
no). Birthweight was categorized into 4 categories, < 3000,
3000-3499, 3500-3999 and >4000 g or 2 categories, <3500
and > 3500 g, and head circumference was categorized into
4 categories, < 34, 34, 35 and > 35 cm or 2 categories, <35
and >35 cm.

Statistical analyses

To investigate the association between risk factors and
degree of perineal tear, nominal logistic regression was
performed with estimates reported as odds ratios (OR) with
95% confidence intervals (CI). The analysis of perineal tears
were adjusted for operative delivery as a categorical vari-
able, age, duration of the second stage of labor and duration

of active birth, fetal birthweight and fetal head circumfer-
ence, all as continuous variables.

The analysis of perineal wound infection and wound sepa-
ration was restricted to women with >2nd degree perineal
tears. Risk of wound infection and dehiscence according to
demographic and obstetric risk factors were examined using
logistic regression and reported as odds ratios with 95%
CI. The analyses of wound infection and dehiscence were
adjusted for diabetes, episiotomy and operative delivery, all
as categorical variables, and BMI and duration af the second
stage of labour both as continuous variables acknowledging
the limited amount of cases in the study population.

Potential confounders were chosen a priori based on
directed acyclic graphs generated for each outcome vari-
able using DAGitty v2.3 as graphical tool for analyzing the
causal diagrams [22].

All statistical test were two-tailed, and P values < 0.05
were considered statistically significant. The analyses were
carried out using STATA statistical software version 15.0
[23].

Results
Participants

A total of 832 women were invited to participate in the
study. Of these, 81 declined and 138 of the women, who
agreed to be contacted for further information, could not be
reached by phone. This left 613 women who filled out a writ-
ten consent and a baseline questionnaire and were booked
for a clinical examination at 11-1 days postpartum. Of these,
10 women withdrew their consent. The study population
thus comprised 603 women (72.5%) as depicted in Fig. 1.

Risk factors associated with degree of tear

Age <25 years was significantly associated with reduced
risk of 3rd and 4th degree perineal tears (aOR 0.38, 95% CI
0.22-0.66) (Table 1). A higher degree of tear was seen with
higher head circumference, longer second stage of labour,
and longer active birth, but these associations were not
statistically significant after adjustment for other obstetric
factors.

Comparing women with no perineal tears to women with
2nd degree tears, we found birthweight <3000 g to decrease
the risk of 2nd degree tears (aOR 0.42, 95% CI 0.22-0.80).
A duration of active birth <220 min also decreased the risk
of 2nd degree tears (aOR 0.56, 95% CI 0.33-0.97) while
having a 2nd stage of labor < 16 min increased the risk (aOR
1.75,95% C1 1.02-2.99).

Comparing women with 3rd or 4th degree tears with
women with no tears, we observed decreased risks with
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Fig. 1 Flowchart of inclusion

Women invited to participate in the study:
832 women

Declined: 81 women

Not reachable by phone: 138 women
Withdrawal of consent: 10 women

Included 11-21 days postpartum:
603 women

1st degree/labia/no tear:
203 women

3rd /4th degree tear:
200 women

2nd degree tear:

200 women

age <25 years (aOR 0.38, 95% CI 0.22-0.66), birth-
weight <3000 g (aOR 0.45, 95% CI 0.21-0.99) and dura-
tion of active birth <220 min (aOR 0.45, 95% CI 0.24-0.84)
while birthweight of >3500-4000 g and > 4000 g increased
the risk of 3rd or 4th degree tears, aOR 1.77, 95% CI
1.03-3.03 and aOR 3.27, 95% CI 1.52-7.04, respectively.
Instrumental delivery increased the risk of both 2nd degree
(aOR 5.69, 95% CI 2.26-14.4) and 3rd or 4th degree tears
(aOR 13.7,95% CI 5.48-34.1).

The prevalence of infection was 17/200 (9%) among
women with 2nd degree tears and 3/203 (3%) among
women with 3rd or 4th degree tears (Table 2). Women with
BMI > 35 kg/m? had a more than sevenfold risk of wound
infection (aOR of 7.66, 95% CI 2.13-27.5) compared to
women with BMI < 35 kg/m?. Also women with a medi-
olateral episiotomy had an almost threefold risk of wound
infection compared to women with no episiotomy (aOR
2.97;95% CI 1.05-8.41). Having suffered from a 3rd or 4th
degree tear was associated with a 65% reduced risk of wound
infection compared to a 2nd degree tear (aOR 0.35, 95% CI
0.13-0.95). However, more women with 3rd or 4th degree
tears received preventive treatment with antibiotics (18.5%)
compared to 2.5% of women with 2nd degree tears. Any
treatment with antibiotics during delivery and until the clini-
cal examination also indicated a protective association with
wound infection (aOR 0.52, 95% CI 0.18-1.50).

In total, 36/200 (18%) women with 2nd degree tears and
25/200 (13%) women with 3rd or 4th degree tears had wound
dehiscence (Table 3). Women with BMI > 35 kg/rn2 faced
a more than threefold risk (aOR 3.46, 95% CI 1.10-10.9).
Every time the duration of the second stage of labour
increased with 10 min, the risk of dehiscence increased
with 10%, aOR 1.10, 95% CI 1.00-1.21. Treatment with
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antibiotics during delivery or in the period from birth and
until the clinical examination decreased the risk of dehis-
cence significantly (aOR 0.32, 95% CI 0.15-0.70). There
was a tendency of less wound dehiscence in 3rd—4th degree
tears compared to 2nd degree tears (aOR 0.64, 95% CI
0.36-1.15), however, not after adjusting for use of antibiot-
ics (aOR 8.82, 95% CI 0.45-1.50).

Discussion
Main findings

In this clinical study of 603 primiparous women, young
age <25 years seemed to protect against 3rd/4th degree
tears, while instrumental delivery and high birth weight
increased the risk. BMI> 35 kg/m* was associated with a
sevenfold risk of wound infection while episiotomy was
associated with a threefold risk. Treatment with antibiotics
during delivery and postpartum decreased the risk of dehis-
cence significantly.

Interpretation (in light of other evidence)

Other studies have shown similar findings but only few stud-
ies focused on primiparous women and most studies focused
on the risk of 3rd or 4th degree tears. An Australian ret-
rospective cohort study among 4405 primiparous women
found instrumental delivery to increase the risk of severe
tears while age <20 years seemed to protect against 3rd
and 4th degree tears. No association was observed for birth
weight [24]. Results from a recently published prospective
cohort study among 448 primiparous women found that
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Table 1 Risk factors according to degree of tear (n=603)*

Total Group 1 (none/ Group Group 3 Group 2 vs. Group 2 vs. Group 3 vs. Group 3 vs.
labia/lst 2 (2nd (3rd/4th Group 1 Group 1 Group 1 Group 1
degree) degree) degree)
(n=603) (n=203) (n=200) (n=200) Crude OR (95% Adjusted OR Crude OR (95% Adjusted OR
(o)) (95% CDP (ol)) (95% CDP
n % % %
Age at inclusion (years)
<25 152 44.1 36.2 19.7 0.88 (0.56— 0.87 (0.55- 0.39 (0.23- 0.38 (0.22-0.66)
1.40) 1.40) 0.65)
26-30 299 324 30.1 37.5 1 1 1 1
>30 152 25.7 36.2 38.1 1.52 (0.92- 1.39 (0.83- 1.29 (0.79- 1.03 (0.59-1.77)
2.51) 2.33) 2.10)
Per 1 year 1.03 (0.98— 1.02 (0.97- 1.08 (1.03- 1.05 (1.00-1.12)
older 1.08) 1.07) 1.14)
BMI (kg/m?)
<25 388 35.1 32.0 33.0 0.85 (0.53- 0.82 (0.50- 0.94 (0.58- 0.92 (0.54-1.58)
1.37) 1.34) 1.52)
25-29.9 138 32.6 34.8 32.6 1 1 1 1
>29.9 76 29.0 355 355 1.15 (0.57- 1.06 (0.52— 1.23 (0.61- 1.08 (0.51-2.31)
2.30) 2.14) 2.47)
Per BMI unit 1.02 (0.98— 1.02 (0.97- 1.00 (0.96— 0.99 (0.95-1.04)
increase 1.06) 1.06) 1.05)
Birthweight (g)
<3000 85 52.9 28.2 18.8 0.45 (0.25- 0.42 (0.22— 0.52 (0.26- 0.45 (0.21-0.99)
0.81) 0.80) 1.01)
3000-3499 212 34.9 41.0 24.1 1 1 1 1
3500-3999 224 29.0 30.4 40.6 0.89 (0.56- 0.88 (0.54- 2.03 (1.26- 1.77 (1.03-3.03)
1.41) 1.43) 3.28)
>4000 80 23.8 26.3 50.0 0.94 (0.47- 1.01 (0.47- 3.05 (1.59- 3.27 (1.52-7.04)
1.88) 2.19) 5.87)
Per 100 gr. 1.04 (1.00- 1.04 (0.99- 1.14 (1.09- 1.14 (1.08-1.21)
increase 1.08) 1.10) 1.19)
Head circumference (cm)
<34 153 41.8 34.6 23.5 0.99 (0.57- 1.25 (0.96- 0.71 (0.39- 1.39 (0.71-2.70)
1.73) 2.25) 1.28)
34 126 38.1 31.8 30.2 1 1 1 1
35 140 26.4 38.6 35.0 1.75 (0.97- 1.59 (0.86— 1.67 (0.92— 1.23 (0.63-2.40)
3.17) 2.92) 3.06)
>35 180 29.4 28.9 41.7 1.18 (0.67- 0.95 (0.52- 1.79 (1.03- 0.90 (0.47-1.74)
2.08) 1.77) 3.11)
Per cm 1.09 (0.97- 0.99 (0.84- 1.33 (1.17- 0.96 (0.81-1.14)
increase 1.24) 1.16) 1.51)
Length of 2nd stage of labour (min)
<16 119 37.0 429 20.2 1.57 (0.93- 1.75 (1.02- 0.78 (0.43- 1.05 (0.55-2.00)
2.64) 2.99) 1.41)
16-30 205 41.0 30.2 28.8 1 1 1 1
31-45 98 35.7 28.6 35.7 1.08 (0.60- 0.96 (0.52— 1.42 (0.80- 1.14 (0.61-2.14)
1.97) 1.77) 2.53)
>45 181 22.1 32.6 453 2.00 (1.19- 1.60 (0.94- 2.92 (1.76- 1.57 (0.89-2.76)
3.36) 2.76) 4.83)
Per 10 min. 1.06 (0.97- 1.00 (0.92— 1.20 (1.11- 1.06 (0.97-1.15)
increase 1.15) 1.09) 1.29)
Length of active birth (min)
<220 153 50.3 314 18.3 0.51 (0.30- 0.56 (0.33- 0.35 (0.19- 0.45 (0.24-0.84)
0.87) 0.97) 0.63)

@ Springer



72

Archives of Gynecology and Obstetrics (2019) 300:67-77

Table 1 (continued)

Total Group 1 (none/ Group Group 3 Group 2 vs. Group 2 vs. Group 3 vs. Group 3 vs.
labia/1st 2 (2nd (3rd/4th Group 1 Group 1 Group 1 Group 1
degree) degree) degree)
(n=603) (n=203) (n=200) (n=200) Crude OR (95% Adjusted OR Crude OR (95% Adjusted OR
(o)) (95% CI)° (@) (95% CI)P
n % % %
221-340 150 30.7 373 32.0 1 1 1 1
341-570 155 33.6 33.6 329 0.82 (0.48- 0.74 (0.42- 0.94 (0.54- 0.72 (0.40-1.32)
1.42) 1.29) 1.64)
>570 145 19.3 30.3 50.3 1.29 (0.70- 0.99 (0.53— 2.50 (1.38- 1.28 (0.66-2.45)
2.38) 1.88) 4.53)
Per 60 min. 1.08 (1.02— 1.04 (0.98- 1.18 (1.12— 1.08 (1.03-1.15)
increase 1.13) 1.10) 1.24)
GBS colonization
No 578 94.1 96.5 97.5 1 1 1 1
Yes 24 5.9 3.5 2.5 0.58 (0.22— 0.49 (0.18- 0.41 (0.14— 0.34 (0.11-1.06)
1.50) 1.32) 1.19)
Smoker
No 576 95.6 95.5 96.0 1 1 1 1
Yes 26 44 4.5 4.0 1.02 (0.40— 1.30 (0.49- 0.90 (0.34— 1.78 (0.62-5.18)
2.61) 3.42) 2.39)
Diabetes mellitus
No 583 97.5 96.0 96.5 1 1 1 1
Yes 20 2.5 4.0 3.5 1.65 (0.53- 1.53 (0.48- 1.44 (0.45- 1.16 (0.32-4.14)
5.13) 4.88) 4.60)
Operative delivery
No 499 96.5 84.5 67.0 1 1 1 1
Yes 104 3.5 15.5 33.0 5.14 2.21- 5.69 (2.26— 13.8 (6.14— 13.7 (5.48-34.1)
12.0) 14.4) 31.0)

OR odds ratio, CI confidence interval, BMI body mass index, GBS group B streptococcus

#A sum of less than the one given in total is the expression of missing values not included in the analyses

®Adjusted for age, length of the 2nd stage of labour, length of active birth, operative delivery, fetal birthweight, fetal head circumference (length
of the 2nd stage of labour and length of active birth are not mutually adjusted for each other)

women having tears > 1st degree were older, had longer 2nd
stages of labour and gave birth to children with higher birth
weight compared to women with no tears or only 1st degree
tears [25]. Similar results were reported from a cohort of
52.211 Swedish women where they also found instrumental
delivery to increase the risk of 3rd or 4th degree tears [26].

Regarding infection and dehiscence, other studies have
found different prevalence estimates compared to our study.
The explanation could be different definitions, sampling and
study methods used. A prospective telephone audit among
341 women based on self-assessment of the wound 21 days
postpartum showed that 11% experienced signs of infection
[17], while 25% of women with 3rd or 4th degree tears in
another prospective cohort study was found to have infec-
tion at 1 week postpartum [14]. However, our results are in
accordance with a randomized trial published in 2008 where
a dehiscence prevalence of 15-20% among women with 2nd
degree tears was observed.
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Intrapartum antibiotics administered for any indication
have been shown to protect against perineal wound com-
plications such as infection or wound dehiscence following
3rd and 4th degree tears [10, 14, 15]. Although our results
indicate a similar effect of antibiotics, the low number of
infections in our study did not allow reliable statistical cal-
culations on this association. However, we found 3rd and 4th
degree tears to be protective against infection, which could
be related to the use of antibiotic treatment in this group.

Women with BMI > 35 were found to have a more than
sevenfold risk of wound infection and a more than three-
fold risk of dehiscence. Obesity is one of the most com-
mon health problems in women of reproductive age and
maternal obesity has become highly prevalent worldwide
leading to a major concern in obstetrics [27]. Studies of
obesity-associated inflammation have found vascular
dysfunction to occur in adipose tissue, leading to a local
hypoxia response in adipose tissue [28]. Hypoxia itself
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Table 2 Risk of perineal

wound infection 11-21 days

postpartum (n=400)*

73
Total Infection Crude OR Adjusted ORP
(n=400) (n=23) (95% CI) (95% CI)
n n (%)
Age at inclusion (years)
<34 years 380 29 (5) 1 1
>34 years 20 4 (20) 4.75 (1.45-15.6) 1.57 (0.24-10.3)
Per 1 year older 1.00 (0.90-1.11) 1.00 (0.90-1.11)
BMI (kg/m?)
<35 (kg/m?) 385 19 (5) 1 1
>35 (kg/m?) 14 4(29) 7.71 (2.21-26.8) 7.66 (2.13-27.5)
Per BMI unit increase 1.11 (1.03-1.20) 1.12 (1.04-1.22)
Birthweight (g)
<3500 g 181 14 (8) 1 1
>3500 g 217 94) 0.52 (0.22-1.22) 0.37 (0.15-0.96)
Per 100 g increase 0.95 (0.86-1.04) 0.91 (0.82-1.01)
Head circumference (cm)
<35 167 9(5 1 1
>35 230 14 (6) 1.14 (0.48-2.69) 1.10 (0.45-2.67)
Per cm increase 1.06 (0.82-1.39) 1.02 (0.78-1.35)
Length of 2nd stage of labour (min)
<30 min. 196 13 (7) 1 1
> 30 min. 204 10 (5) 0.73 (0.31-1.70) 0.89 (0.35-2.27)
Per 10 min. increase 0.99 (0.85-1.15) 1.01 (0.86-1.18)
Length of active birth (min)
<340 180 10 (6) 1 1
> 340 220 13 (6) 1.07 (0.46-2.50) 1.16 (0.47-2.86)
Per 60 min. increase 1.00 (0.92-1.10) 1.00 (0.91-1.10)
GBS colonization
No 387 22 (6) 1 1
Yes 12 1(8) 1.51 (0.19-12.2) 1.37 (0.16-11.5)
Smoker
No 382 22 (6) 1 1
Yes 17 1(6) 1.02 (0.13-8.07) 1.07 (0.13-8.94)
Diabetes mellitus
No 385 22 (6) 1 1
Yes 15 1(7) 1.18 (0.15-9.38) 0.70 (0.08-5.91)
Any antibiotics
No 274 18 (7) 1 1
Yes 116 54) 0.64 (0.23-1.77) 0.52 (0.18-1.50)
Episiotomy
No 344 17 (5) 1 1
Yes 56 6(11) 2.31(0.87-6.13) 2.97 (1.05-8.41)
Operative delivery
No 303 18 (6) 1 1
Yes 97 5() 0.86 (0.31-2.38) 0.83 (0.28-2.51)
Degree of tear
2nd 200 17 (9) 1 1
3rd/4th 200 6(3) 0.33 (0.13-0.86) 0.35 (0.13-0.95)

OR odds ratio, CI confidence interval, BMI body mass index, GBS group B streptococcus

2A sum of less than the one given in total is the expression of missing values not included in the analyses

®Adjusted for BMI, diabetes, episiotomy, length of the 2nd stage of labour and operative delivery (length of

active birth is not adjusted for length of the 2nd stage of labour)
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Table 3 Risk of perineal
wound dehiscence 11-21 days
postpartum (n=400)*

@ Springer

Total Dehiscence Crude OR Adjusted ORP
(n=400) (n=61) (95% CI) (95% CI)
n n (%)
Age at inclusion (years)
<34 years 380 55 (15) 1 1
>34 years 20 6 (30) 2.53 (0.93-6.87) 3.36 (0.79-14.3)
Per 1 year older 0.99 (0.92-1.06) 0.99 (0.92-1.06)
BMI (kg/m?)
<35 (kg/m?) 385 56 (15) 1 1
>35 (kg/m?) 14 5 (36) 3.26 (1.06-10.1) 3.46 (1.10-10.9)
Per BMI unit increase 1.02 (0.97-1.08) 1.03 (0.97-1.09)
Birthweight (g)
<3500 g 181 32 (18) 1
>3500 g 217 28 (13) 0.69 (0.40-1.20) 0.59 (0.33-1.05)
Per 100 gr. increase 0.98 (0.92-1.04) 0.98 (0.93-1.04)
Head circumference (cm)
<35 167 22 (13) 1 1
>35 230 38 (17) 1.31 (0.74-2.30) 1.26 (0.71-2.25)
Per cm increase 1.04 (0.87-1.24) 1.02 (0.85-1.21)
Length of 2nd stage (min)
<30 min. 196 26 (13) 1 1
> 30 min. 204 35(17) 1.35 (0.78-2.35) 1.53 (0.85-2.76)
Per 10 min. increase 1.07 (0.98-1.17) 1.10 (1.00-1.21)
Length of active birth (min)
<340 180 29 (16) 1 1
> 340 220 32 (15) 0.89 (0.51-1.53) 0.94 (0.53-1.66)
Per 60 min. increase 0.95 (0.89-1.01) 0.95 (0.89-1.02)
GBS colonization
No 387 58 (15) 1 1
Yes 12 3(25) 1.89 (0.50-7.19) 1.98 (0.51-7.68)
Smoker
No 382 60 (16) 1 1
Yes 17 1(6) 0.34 (0.04-2.58) 0.34 (0.04-2.69)
Diabetes mellitus
No 385 58 (15) 1 1
Yes 15 3 (20) 1.41 (0.39-5.15) 1.32 (0.35-5.01)
Any antibiotics
No 274 52 (19) 1 1
Yes 116 9(8) 0.35 (0.17-0.76) 0.32 (0.15-0.70)
Episiotomy
No 344 49 (14) 1 1
Yes 56 12 (21) 1.64 (0.81-3.33) 1.64 (0.79-3.43)
Operative delivery
No 303 49 (16) 1 1
Yes 97 12 (12) 0.73 (0.37-1.44) 0.56 (0.27-1.17)
Degree of tear:
2nd 200 36 (18) 1 1
3rd/4th 200 25(13) 0.65 (0.37-1.13) 0.64 (0.36-1.15)

OR odds ratio, CI confidence interval, BMI body mass index, GBS group B streptococcus

2A sum of less than the one given in total is the expression of missing values not included in analyses

®Adjusted for BMI, diabetes, episiotomy, length of second stage of labor and operative delivery (length of

active birth is not adjusted for length of the 2nd stage of labour)
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has also been found to play a role in the risk of surgical
wound infection [29-31]. Moreover, adipose tissue can
put pressure on the wound edges and reduce the blood
flow further, increasing the tissue forces in the wound
line [32]. Prophylactic antibiotic treatment could be pro-
vided to obese women sustaining a 3rd or 4th degree tear
after birth.

Strengths and limitations

This study used a prospective design and a thorough clini-
cal examination postpartum to examine the prevalence of
and risk factors associated with perineal wound infection
and dehiscence among primiparous women. The prospec-
tive design is a major advantage as it eliminates the risk
of recall bias. Risk factors for perineal tears were ana-
lyzed using a case—control approach theoretically leaving
a risk of recall bias; however, values of the potential risk
factors were all obtained from the medical records and
the risk of recall bias thereby has to be considered not
present.

The study achieved an inclusion rate of more than 70%.
Non-participants were on average found to be younger
than participants, but otherwise no differences were found
between participants and non-participants across the three
perineal tear groups.

Both wound infection and dehiscence were diagnosed
on basis of a thorough clinical examination according to
the CDC definition, which is a major strength. All the
clinical examinations were carried out between 11 and
21 days postpartum, and different levels of healing could
have affected the results, but no differences in time from
birth to examination were seen across the perineal tear
groups. All examinations were performed by research mid-
wives, and the main part by the primary investigator who
was situated at Odense University Hospital, where most of
the study population was included (500 women). Different
investigators leave a risk of inconsistency in the evaluation
of the wound healing process. To reduce this risk, photos
of the tears were discussed with the primary investigator.
Also, the risk of infection and dehiscence was not affected
by place of inclusion.

Our findings are restricted to our definitions of perineal
wound infection and dehiscence. Different definitions of
perineal wound infection have been used in other stud-
ies, which may explain a variance in prevalence statis-
tics, and it is debatable whether purulent secretion or the
presence of an abscess covers the prevalence of infection
sufficiently. Another limitation of the study is the small
number of perineal wound infections only allowing us to
adjust for two parameters.

Clinical implications

To date, there are no standard guidelines for the follow-
up of women who sustain a perineal tear during vaginal
childbirth. Postpartum management of tears including the
prevention of infection and assessment of wound healing is
considered core component of routine maternity care [33,
34]. Our results showed that women with 2nd degree tear
were at higher risk of wound complications compared to
women with sphincter tears. This was an unexpected find-
ing which might reflect the benefits of the more thorough
follow-up routine, including preventive treatment with
antibiotics, given to women with 3rd or 4th degree tears
in Denmark. This may suggest that women who in general
sustain perineal tears could benefit from routines inspired
by those provided to women with 3rd and 4th degree
tears. Based on our results women with BMI > 35 are at
increased risk of complications and, therefore, comprise
a group who might benefit most from a clinical assess-
ment of their tear postpartum. Furthermore, our results
indicate that treatment with antibiotics prevents wound
dehiscence and perhaps also infection. We, therefore, sug-
gest that antibiotic treatment, according to the degree of
perineal tears, is considered for women at increased risk
of wound complications, including severely obese women.
Nevertheless, interventional studies providing information
on the effect of antibiotic treatment on the risk of post-
partum perineal wound infection and dehiscence would
provide important information before the implementation
of routine antibiotic treatment.

Conclusion

This study found maternal age, fetal birthweight and oper-
ative delivery to be associated with degree of perineal tear
while episiotomy increased the risk of infection. Further-
more, we found severely obese women to comprise a group
at risk of perineal wound complications. We, therefore,
suggest an increased postpartum focus on obese women
and women who had an episiotomy performed. This could
include prophylactic antibiotic treatment in case of 3rd or
4th degree tears, but interventional studies on this subject
are warranted.

Author contributions DG, VR, HD, NQ and EAN contributed to the
design of this study. DG performed the data collection and conducted
the analyses and DG, VR, NQ and EAN contributed to the interpreta-
tion of data. DG drafted the manuscript and DG, VR, HD, NQ and
EAN critically revised the manuscript and approved the version to be
published.

@ Springer



76

Archives of Gynecology and Obstetrics (2019) 300:67-77

Funding The study was funded by A.P. Mgller and wife Chastine
Mc-Kinney Mgllers foundation, Odense University hospitals research
foundation, The Region of Southern Denmark’s research foundation
and The Danish Association of Midwives. A one-year PhD fellowship
was assigned from University of Southern Denmark. Another year was
assigned from the Research Foundations PhD pool at Region of South-
ern Denmark and a year assigned from the Department of Gynecol-
ogy and Obstetrics, Odense University hospital. None of the funders
played any role in conducting research or writing the paper. The study
was funded by Odense University hospitals research foundation, The
Region of Southern Denmark, University of Southern Denmark, the
department of Gynecology and Obstetrics, Odense University hospital,
A.P. Mgller and wife Chastine Mc-Kinney Mgllers foundation and The
Danish Association of Midwives

Compliance with ethical standards

Ethical approval All procedures performed involving human partici-
pants were in accordance with the ethical standards of the institutional
research committee and with the 1964 Helsinki declaration and its later
amendments. The study was approved by the Scientific Ethics Commit-
tee for the Region of Southern Denmark (S-20120213, 14.5.2013) and
by the Danish Data Protection Agency (ID-2008-58-0035, 14.1.2015).

Informed consent Informed consent was obtained from all individual
participants in the study.

Conflict of interest The authors report no conflict of interests.

References

1. Smith LA, Price N, Simonite V, Burns EE (2013) Incidence of
and risk factors for perineal trauma: a prospective observational
study. BMC pregnancy and childbirth 13:59

2. Fernando RISAH, Freeman RM, Williams AA, Adams EJ (2015)
The management of third- and fourth-degree perineal tears. In:
RCOG Green-top Guideline No 29. Royal College of Obstetri-
cians and Gynaecologists, London

3. Kindberg S, Stehouwer M, Hvidman L, Henriksen TB (2008)
Postpartum perineal repair performed by midwives: a randomised
trial comparing two suture techniques leaving the skin unsutured.
BJOG: Int J Obstet Gynaecol 115(4):472-479

4. Buhling KJ, Schmidt S, Robinson JN, Klapp C, Siebert G, Duden-
hausen JW (2006) Rate of dyspareunia after delivery in primipa-
rae according to mode of delivery. Eur J Obstet Gynecol Reprod
Biol 124(1):42-46

5. McDonald EA, Gartland D, Small R, Brown SJ (2015) Dyspareu-
nia and childbirth: a prospective cohort study. BIOG: Int J Obstet
Gynaecol 122(5):672-679

6. Baydock SA, Flood C, Schulz JA, MacDonald D, Esau D, Jones
S, Hiltz CB (2009) Prevalence and risk factors for urinary and
fecal incontinence four months after vaginal delivery. J Obstet
Gynaecol Canada, JOGC =Journal d’obstetrique et gynecologie
du Canada: JOGC 31(1):36-41

7. Brown SJ, Gartland D, Donath S, MacArthur C (2012) Fecal
incontinence during the first 12 months postpartum: complex
causal pathways and implications for clinical practice. Obstet
Gynecol 119(2 Pt 1):240-249

8. Gyhagen M, Bullarbo M, Nielsen TF, Milsom I (2013) The preva-
lence of urinary incontinence 20 years after childbirth: a national
cohort study in singleton primiparae after vaginal or caesarean
delivery. BJOG: Int J Obstet Gynaecol 120(2):144-151

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Buppasiri P, Lumbiganon P, Thinkhamrop J, Thinkhamrop B
(2014) Antibiotic prophylaxis for third- and fourth-degree per-
ineal tear during vaginal birth. Cochrane Database Syst Rev
10:Cd005125

Duggal N, Mercado C, Daniels K, Bujor A, Caughey AB, El-
Sayed YY (2008) Antibiotic prophylaxis for prevention of post-
partum perineal wound complications: a randomized controlled
trial. Obstet Gynecol 111(6):1268-1273

Bek KMSB, Cvetanovska E, Due U, Gimbel H, Glavind-Kris-
tensen M, Kindberg S, Kolster D, Ring C, Rgrby C, Raaberg
L, Sakse A, Storgaard L, Sgrensen R, Westergaard HB (2011)
Sphincterruptur ved vaginal fgdsel: behandling og opfglgning.
In: Denmark: Dansk Selskab for obstetrik og Gynakologi
Yokoe DS, Christiansen CL, Johnson R, Sands KE, Livingston
J, Shtatland ES, Platt R (2001) Epidemiology of and surveil-
lance for postpartum infections. Emerg Infect Dis 7(5):837-841
Macleod M, Strachan B, Bahl R, Howarth L, Goyder K, Van
de Venne M, Murphy DJ (2008) A prospective cohort study of
maternal and neonatal morbidity in relation to use of episiot-
omy at operative vaginal delivery. BIOG: Int J Obstet Gynaecol
115(13):1688-1694

Lewicky-Gaupp C, Leader-Cramer A, Johnson LL, Kenton K,
Gossett DR (2015) Wound complications after obstetric anal
sphincter injuries. Obstet Gynecol 125(5):1088-1093

Stock L, Basham E, Gossett DR, Lewicky-Gaupp C (2013)
Factors associated with wound complications in women with
obstetric anal sphincter injuries (OASIS). Am J Obstet Gynecol
208(4):327.e321-327.e326

Dudley L, Kettle C, Ismail K (2013) Prevalence, pathophysi-
ology and current management of dehisced perineal wounds
following childbirth. Br J Midwifery 21(3):160-171

Johnson A, Thakar R, Sultan AH (2012) Obstetric perineal
wound infection: is there underreporting? Br J Nurs (Mark
Allen Publishing) 21(5):528, s30, s32-25

Williams MK, Chames MC (2006) Risk factors for the break-
down of perineal laceration repair after vaginal delivery. Am J
Obstet Gynecol 195(3):755-759

Dansk K (2016) valitetsdatabase for Fgdsler, Kommenteret
arsrapport

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde
JG (2009) Research electronic data capture (REDCap)—a meta-
data-driven methodology and workflow process for providing
translational research informatics support. J Biomed Inform
42(2):377-381

Garner JS, Jarvis WR, Emori TG, Horan TC, Hughes JM (1988)
CDC definitions for nosocomial infections, 1988. Am J Infect
Control 16(3):128-140

Textor J, Hardt J, Knuppel S (2011) DAGitty: a graphical tool
for analyzing causal diagrams. Epidemiology (Cambridge,
Mass) 22(5):745

Stata Statistical Software: Release 15

Hauck YL, Lewis L, Nathan EA, White C, Doherty DA (2015)
Risk factors for severe perineal trauma during vaginal child-
birth: a Western Australian retrospective cohort study. Women
Birth: J Aust Coll Midwives 28(1):16-20

Leeman L, Rogers R, Borders N, Teaf D, Qualls C (2016) The
effect of perineal lacerations on pelvic floor function and anat-
omy at 6 months postpartum in a prospective cohort of nullipa-
rous women. Birth (Berkeley, Calif) 43(4):293-302

Simic M, Cnattingius S, Petersson G, Sandstrom A, Stephansson
O (2017) Duration of second stage of labor and instrumental
delivery as risk factors for severe perineal lacerations: popula-
tion-based study. BMC Pregnancy Childbirth 17(1):72

ACOG Practice Bulletin No 156 (2015) Obesity in pregnancy.
Obstet Gynecol 126(6):e112-126



Archives of Gynecology and Obstetrics (2019) 300:67-77

77

28.

29.

30.

31.

Ye J (2011) Adipose tissue vascularization: its role in chronic
inflammation. Curr DiabRep 11(3):203-210

Allen DB, Maguire JJ, Mahdavian M, Wicke C, Marcocci L,
Scheuenstuhl H, Chang M, Le AX, Hopf HW, Hunt TK (1997)
Wound hypoxia and acidosis limit neutrophil bacterial killing
mechanisms. Arch Surg (Chicago, Ill: 1960) 132(9):991-996
Greif R, Akca O, Horn EP, Kurz A, Sessler DI (2000) Supplemen-
tal perioperative oxygen to reduce the incidence of surgical-wound
infection. N Engl J Med 342(3):161-167

Hopf HW, Hunt TK, West JM, Blomquist P, Goodson WH, 3rd,
Jensen JA, Jonsson K, Paty PB, Rabkin JM, Upton RA et al (1997)
Wound tissue oxygen tension predicts the risk of wound infection
in surgical patients. Arch Surg (Chicago, I1l: 1960) 132(9):997—
1004 (discussion 1005)

32.

33.

34.

Baugh N, Zuelzer H, Meador J, Blankenship J (2007) Wounds in
surgical patients who are obese. AIN Am J Nurs 107(6):40-50
(NICE) NIfHaCE (2006) Postnatal care up to 8 weeks after birth:
NICE clinical guideline no 37. National Institute for Health and
Care Excellence, London

(WHO) WHO (2013) WHO recommendations on postnatal care
of the mother and newborn. World Health Organization, Geneva

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Obstetric perineal tears: risk factors, wound infection and dehiscence: a prospective cohort study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study setting
	Study population
	Inclusion and follow-up procedure
	Outcome measurements
	Degree of perineal tears
	Wound infection
	Wound dehiscence
	Exposure variables and covariates
	Baseline questionnaire
	Obstetric information

	Statistical analyses

	Results
	Participants
	Risk factors associated with degree of tear

	Discussion
	Main findings
	Interpretation (in light of other evidence)

	Strengths and limitations
	Clinical implications
	Conclusion
	References




