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Abstract

Objective—Determine the effect of perineal lacerations on pelvic floor outcomes including
urinary and anal incontinence, sexual function and perineal pain in a nulliparous cohort with low
incidence of episiotomy.

Methods—Nulliparous women were prospectively recruited from a midwifery practice. Pelvic
floor symptoms were assessed with validated questionnaires, physical examination and objective
measures in pregnancy and 6 months postpartum. Two trauma groups were compared, those with
an intact perineum or only 1st degree lacerations and those with 2nd, 3rd or 4th degree lacerations.

Results—448 women had vaginal deliveries. 151 sustained second degree or deeper perineal
trauma and 297 had an intact perineum or minor trauma. 336 (74.8%) presented for 6-month
follow-up. Perineal trauma was not associated with urinary or fecal incontinence, decreased sexual
activity, perineal pain, or pelvic organ prolapse. Women with trauma had similar rates of sexual
activity however they had slightly lower sexual function scores (27.3 vs. 29.1, p=0.01). Objective
measures of pelvic floor strength, rectal tone, urinary incontinence, and perineal anatomy were
equivalent. The subgroup of women with deeper (> 2cm) perineal trauma demonstrated increased
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likelihood of perineal pain (15.5 vs. 6.2 %) and weaker pelvic floor muscle strength (61.0 vs.

44.3%); p=0.03 compared to women with more superficial trauma Conclusion: Women having

second degree lacerations are not at increased risk for pelvic floor dysfunction other than increased

pain, and slightly lower sexual function scores at 6 months postpartum.

Introduction

Methods

Pregnancy and childbirth have been associated with altered pelvic floor function, including
increased rates of urinary and anal incontinence, sexual dysfunction and perineal pain,
however it remains unclear if the relationship persists in spontaneous birth without operative
vaginal delivery, episiotomy or significant perineal lacerations. A meta-analysis of mode of
delivery demonstrated an increased likelihood of stress urinary incontinence for women who
were at one year or more postpartum from a vaginal delivery compared to cesarean delivery
(Odds ratio 1.85 ;95% CI 1.56-2.19).. The risk of future pelvic organ prolapse is also
increased for vaginal, compared to cesarean births. 2-4 Postpartum sexual dysfunction and
dyspareunia have been associated with vaginal birth complicated by perineal laceration and
operative vaginal delivery, however cesarean delivery does not appear to result in improved
sexual function compared to spontaneous vaginal delivery.’-7 Anal incontinence is strongly
associated with the occurrence of anal sphincter laceration;8 however, vaginal birth without
sphincter laceration does not increase the rate of anal incontinence compared to cesarean
delivery.?-10 The majority of women who give birth vaginally sustain at least minor
lacerations,! ! however, the impact of perineal lacerations on pelvic floor function has not
been well studied.

Postpartum women and maternity care providers often assume that an intact perineum
implies minimal pelvic floor injury. Vaginal birth in developed nations has been
accompanied by high rates of operative vaginal delivery and elective episiotomy ?, which are
the primary factors associated with severe perineal trauma as well as pelvic floor
dysfunction.!? Because of the high rates of these interventions in vaginal birth, the effects of
spontaneous birth without episiotomy or operative delivery on pelvic floor function have not
been studied adequately. In an earlier study, we found no association between the presence
of second-degree perineal lacerations and pelvic floor dysfunction; however, that study was
limited by lack of a pre-delivery assessment of pelvic floor function, inclusion of
multiparous women, short term follow-up and the inability to assess the depth of the second-
degree lacerations.!3

The primary aim of this study was to determine the effect of perineal lacerations on
postpartum pelvic floor outcomes including urinary and anal incontinence, sexual function
and perineal pain in a low risk nulliparous population with a low utilization of operative
vaginal delivery and a very low incidence of episiotomy. A secondary aim was to determine
if the depth of second-degree laceration was associated with pelvic floor functional changes.

We have previously reported differences in pelvic floor outcomes between women who did
and did not enter the second stage of labor,!4 as well as perineal ultrasound measurements
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from this prospective cohort.!3 In brief, nulliparous midwifery patients were recruited from
2006-2011 in Albuquerque, New Mexico. Eligibility criteria were age >18 years of age,
ability to speak and read either English or Spanish, singleton gestation, and absence of
serious medical problems. Women were enrolled during pregnancy into the study from the
antenatal midwifery clinics at a gestational age of <36 completed weeks. The study was
approved by the Institutional Review Board of the University of New Mexico, and all
women gave written consent.

Midwifery patients underwent physical exam early in their prenatal care, which was usually
in first or early second trimester. They provided functional data in early (first or second
trimester) and late (third trimester) pregnancy and again at 6 months postpartum. Physical
exam data collected included Pelvic Floor Quantification Exams (POP-Q)!0, assessment of
pelvic floor muscle strength using the Brinks scale!’, a paper towel test for urinary
incontinence!8 and visual inspection of the perineum., Women underwent rectal exam with
quantification of the sphincter strength and tone with a modified Brinks scale. Nurse-
midwife examiners underwent training with live models prior to and annually during the
study; in addition, to ensure standardization of measurements, seventeen exams were
repeated with two examiners to determine inter-rater reliability.

At 6 months postpartum, women completed a paper towel test. With a full bladder, women
were asked to cough three times within a ten second time span, with the paper towel applied
to the perineum..!8, Functional data collected included quality of life and symptom severity
scales: the Incontinence Severity Index (ISI)!%20, the Questionnaire for Urinary

21,22 gnd its subscales, the

Incontinence Diagnosis !°, the Pelvic Floor Impact Questionnaire
Incontinence Impact Questionnaire (, the Pelvic Organ Prolapse Impact Questionnaire and
the Colorectal Anal Impact Questionnaire , the Wexner Fecal Incontinence Scale 23 the
Present Pain Intensity Scale 2* and the Female Sexual Function Index (FSFI).25-26 Any UI
was defined as ISI scores > 0; moderate to severe UI was defined as ISI scores >320, Any
anal incontinence (flatus, liquid or solid stool) was defined as a Wexner score > 0; fecal
incontinence was defined as an affirmative answer to the questions regarding leakage of
liquid or solid stool. Women were compensated $50.00 at the six-month visit for travel and
babysitting costs, and an additional $25.00 after ultrasound exams. If women did not present
for appointments, they were phoned to reschedule. If they did not keep the second
appointment, women were mailed questionnaires.

Intrapartum data collected at delivery included maternal, fetal, and labor characteristics. The
UNM nurse midwives received extensive training in the identification and anatomic
mapping of perineal and vaginal lacerations which has been previously reported.!1-13.27.28
The attendant midwife recorded perineal trauma immediately after delivery on standardized
forms Severity of trauma was categorized for perineal lacerations into first, second, third and
fourth degree lacerations.. Women without any trauma were described as intact. The depth
of second degree perineal lacerations were measured?? from the posterior margin of the
genital hiatus to the laceration apex on each side (right (X) and left (Y)) and the average was
recorded as the laceration length {(X + Y)/2} as described by Nager. Trauma was
dichotomized into perineal trauma (second, third or fourth degree lacerations) compared to
intact/minor trauma (intact or had only first-degree perineal or non-perineal trauma) for the
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primary analysis. For secondary analysis, women with deep second degree perineal
lacerations that were > 2cm or had anal sphincter lacerations were compared to women with
an intact perineum, first degree perineal, vaginal lacerations and/or second degree
lacerations that were <2.0 cm in depth. A second observer was asked to assess the perineum
for lacerations greater than or equal to a second-degree laceration. Perineal trauma suturing
was standardized using an anatomic approach as previously described,3? and all midwives
participated in annual laceration repair workshops.

For the parent study examining pelvic floor outcomes based on mode of delivery, we aimed
to recruit 630 nulliparous women from the nurse-midwifery clinics and anticipated that 20%
of women would not deliver with the midwifery service. In addition, 50 midwife patients
were expected to deliver by cesarean. With an assumption of 75% follow-up, we estimated
that 375 women experiencing vaginal birth would give data at 6 months postpartum. The
parent study had adequate power to test for prevalence of anal incontinence, urinary
incontinence and sexual activity at six-month postpartum follow-up between mothers who
delivered vaginally and by cesarean delivery.'# For our subgroup analysis of women having
a vaginal birth our sample size at six months was 217 women with an intact perineum or
minimal trauma and 118 in the perineal trauma group. This was adequate to detect
differences between groups of 16% for Al, 6.5% for fecal incontinence, 16.5% for urinary
incontinence (ISI) and 13% for lack of sexual activity with 80% power and alpha =0.05
retrospective calculations. Descriptive statistics were used to compare groups at baseline and
follow-up; categorical data were compared using Fischer’s exact test or chi-square analyses
where appropriate. Continuous variables were compared using t tests. Wilcoxon rank sums
were used for nonparametric analysis when a non-normal distribution was determined to be
present for the variables.

Of 627 women recruited, 541 delivered with the midwifery service. Eighty-six women left
midwifery care secondary to early pregnancy loss, relocation, insurance changes or medical
complications of pregnancy. Ninety-three women delivered by cesarean section were
excluded, leaving 448 women with vaginal deliveries (Figure 1). One hundred and fifty-one
women sustained perineal trauma (129 second degree, 19 third degree s, and 3 fourth degree
perineal lacerations) and 297 women delivered with an intact genital tract or with minor
trauma (210 and 87 women, respectively). Of the 129 second degree lacerations; 52 were
greater than 2 cm in depth, 39 were <2 cm, and 38 did not have the depth recorded.

Of the 448 women who delivered vaginally, 335 (74.8%) presented for 6-month follow-up
and were included in the primary analysis as Perineal trauma and Intact/minor groups. The
secondary analysis compared the 61 women with deep lacerations (2" degree >2cm, 3" and
4 degrees) to the 245 women who were intact or had nondeep trauma and returned for six-
month follow-up. The population that did not return for follow-up was slightly younger
(22.5 vs. 24.4years; p<0.001) and reported fewer years of education (13.1vs. 14.1years;
p<0.001) but did not differ with regard to antenatal assessment of urinary or anal
incontinence, sexual activity, or perineal pain. A greater proportion of the group lost to
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follow-up received oxytocin in labor (56.8 vs. 44.9%; p=0.04); however, the groups did not
differ in other labor or childbirth variables.

Few women underwent operative vaginal delivery for a nulliparous group; 25 vacuum
deliveries and 1 forceps delivery represented 5.8% of deliveries. Only 8 (2%) women
underwent episiotomy. Of the women who sustained second-degree lacerations or greater
(77/129), 60% had a second observer to verify the extent of the laceration; all but one of the
second observers agreed with the second-degree diagnosis. During the antepartum
measurement of the perineal body and genital hiatus, 17 women underwent repeat exams for
inter-rater reliability testing of the POP-Q exam; agreement between examiners was high
(82% complete agreement) for prolapse stage. All POP-Q points were within 1 cm of
agreement for 82% of measures, and perineal body measurements were within 0.5 cm for
82% of measures.

Demographics and obstetric characteristics

Women experiencing perineal trauma were older (25. vs. 23.0; p<0.001), had more years of
education (14.9 vs. 13.3; p< 0.001)), and were slightly taller (64.7 vs. 63.7 cm; p<. 001)
(Tablel). Hispanic women were more likely to experience perineal trauma than non-
Hispanic white women (53.6% vs 37.7%, p <0.001). Higher mean birth weight was
associated with increased likelihood of perineal trauma (3304 vs. 3171 gm; p=0.001) and
having a small for gestational age (SGA) infant was protective with 2% of newborns being
SGA in the perineal trauma group compared to 7.1% in the group with minor trauma or an
intact perineum (p=0.03). Of the labor variables, the length of active second stage (95 vs. 61
3 minutes; p<0.0001) and an infant delivering occiput posterior or transverse (6.0% vs.
1.6%; p=0.02) were associated with increased likelihood of perineal trauma and delivery
between contractions was protective. The groups did not differ in antenatal assessments of
urinary and anal incontinence, or perineal pain (all P >.0.05). The group who delivered with
intact perineum or minor trauma had higher antenatal sexual function based on Female
Sexual Function Index scores (26.9 vs 25.3; p=0.03) and was more likely to have been
sexually active in the third trimester (82.4 vs 65.1%; p<0.001).

Urinary and anal incontinence

Perineal trauma was not associated with urinary incontinence as measured on patient
questionnaires at 6 months postpartum or as objectively by the paper towel test (Table 2).
These outcomes were unchanged when comparing the women with deeper lacerations (274 >
2cm, 3" and 4! degree) to all other women. A higher proportion of women with perineal
trauma reported at least one incident of anal incontinence (includes flatus) on the Wexner
scale (57.8 vs. 45.3%, p=0.03). The proportion of women with fecal incontinence did not
differ between the trauma groups. When women with perineal lacerations were split into
three groups (intact /first degree, 2" versus 3'/4th lacerations) reports of anal incontinence
increased from 45% to 55% to 72% respectively. A pairwise comparison between the three
groups using Fischer’s exact test demonstrated that rates of anal incontinence only varied
between women with an intact perineum/1%t degree tear and women with 3 or 4t degree
lacerations (p=0.047). Women with perineal trauma and any anal incontinence did not have
worse symptoms based on the Wexner Fecal Incontinence Scale score or a greater effect on
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their quality of life based on Colorectal Anal Impact Questionnaire compared to women
without perineal trauma.

Pelvic floor strength and anatomy

On physical examination at 6 months postpartum there was no difference in the presence of
pelvic organ prolapse as measured by POP-Q stages or individual POP-Q points. At 6
months, objective analysis of pelvic floor strength on Kegel exam, as well as rectal resting
and squeeze tone did not differ between the groups. Perineal body and genital hiatus length
were also similar. On transperineal ultrasound (n=291) all women in the intact or minor
trauma group had an intact external anal sphincter and only 1.9% of the perineal trauma
group has a defect in the external anal sphincter.. A greater proportion of women in the
perineal trauma group had a nonintact internal anal sphincter (15.1 vs. 7.0 %, p=0.04) on
transperineal ultrasound (n-289). In the subgroup analysis of deeper lacerations women with
deep trauma were more likely to have weaker pelvic floor muscle strength as measured by
the Brinks scale for Kegel (61.0 vs. 44.3%; p=0.03). In an additional analysis (not shown) in
which the women with 3 and 4t degree lacerations were excluded from the deep trauma
group, the finding of weaker Kegel muscle strength (53.7% vs 44.3%; p=0.07) was still
present, although no longer statistically significant.

Pain and Sexual Function

The presence of perineal pain at 6 months did not differ significantly when assessed by a
Likert scale or visual analog scale for the primary analysis groups. In the subgroup analysis
of women with deep perineal trauma a greater proportion reported perineal pain at 6 months
than women with less severe trauma (15.5 vs. 6.2%; p=0.01), however the severity of pain
was not different between groups (0.38 vs. 0.12; p=0.19). When women with 3™ and 4%
degree lacerations were excluded from the deep trauma group the findings of a greater
proportion of women with pain at 6 months (17.8% vs 6.2%, p=0.04) was still present.

Perineal trauma was not associated with a difference in sexual activity at six months
postpartum, however women with perineal trauma had lower scores on the Female Sexual
Function Index indicating poorer sexual function (27.3 vs 29.1; p=0.01) The differences
were attributable to lower scores in the FSFI domains of arousal, pain and satisfaction The
findings of lower FSFI scores was also present in subgroup analysis of deeper lacerations
based on domains of arousal and pain.

Discussion

We found that perineal trauma in a study cohort with low rates of operative vaginal delivery
and episiotomy is associated with minimal pelvic floor dysfunction at six months
postpartum. Rates of urinary and anal incontinence, pelvic organ prolapse and sexual
activity were similar between trauma groups other than an increased incidence of anal
incontinence attributable to the subgroup with 3™ and 4 degree lacerations. There was a
small decrease in sexual function scores in the perineal trauma group that is unlikely of
clinical significance. Although likelihood of pain was greater with trauma overall levels of
perineal pain were low. Objective incontinence measures including rectal tone, Brink’s
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pelvic floor muscle strength, the paper towel test were also similar. Perineal measurements
(Genital Hiatus and Perineal Body on the POPQ examinations) were not different between
groups. Women can be reassured that spontaneous perineal trauma is unlikely to result in
adverse pelvic floor functional outcomes at 6 months postpartum.

An intact perineum after childbirth remains a desirable obstetrical outcome as women report
a decrease in immediate and six month postpartum pain compared with women having
spontaneous lacerations or an episiotomy.2’-3! Similar to other researchers, we found that
some patient characteristics including age, race, height, and education were associated with
perineal trauma. Higher rates of sexual activity and higher sexual function scores on the
Female Sexual Function Index in the 3 trimester were associated with less perineal trauma.
Although an association between antenatal sexual function and less perineal trauma has not
been previously reported, perineal massage in the third trimester is associated with a
decrease in perineal trauma for nulliparous women.32 Newborn weight is associated with
perineal trauma; avoiding macrosomia and excessive prenatal weight gain are also advisable
to decrease the incidence of cesarean delivery.?> A prolonged second stage is associated with
occurrence of perineal trauma; however, given the association of operative vaginal delivery
and episiotomy with anal sphincter trauma, these interventions are not appropriate to shorten
the second stage unless indications are present. Delivering between uterine contractions was
protective of the perineum confirming a similar finding from the INTACT study at our
institution.!! The association between occiput posterior presentation and perineal trauma
suggests potential benefit from manual rotation to occiput anterior which has been
previously demonstrated to decrease the incidence of cesarean delivery and severe perineal
lacerations.3*

Strengths of our study include following women prospectively during pregnancy and
through the 6-month postpartum visits, multidimensional assessment of pelvic floor
function, and inclusion of physical exam findings and functional questionnaire data.
Limitations include the primary assessment of pelvic floor function occurring at six months
while the timing of onset of pelvic organ prolapse and urinary incontinence may be many
years after delivery. We included measurements of subtle pelvic floor dysfunction: including
any anal incontinence including loss of flatus, any urinary incontinence, pelvic muscle
strength, rectal tone and any change in pelvic floor anatomy demonstrable by the POP-Q to
potentially identify women at increased future risk. The group with an intact perineum or
minor trauma had higher sexual function scores in the 3" trimester and postpartum
differences may be at least partially attributable to the baseline differences. In addition, 38
(29%) of subjects did not have the depth of their perineal lacerations measured. The
measurement of the depth of the laceration was done to decrease the likelihood that
clinically trivial second degree lacerations were affecting our ability to detect an effect of
deeper second degree lacerations. We used the measurement technique developed by
Nager?? and second examiners to increase the reliability of these measurements, however it
is unknown what depth might have clinical importance and we chose a 2cm cutoff to
dichotomize the groups. Our power to detect differences in the subgroup with deep second
degree perineal trauma was limited by the smaller number of women.
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Our study population had a low incidence of episiotomy and operative vaginal delivery for
nulliparous women. The national operative vaginal delivery rate for all women in 2012 was
3.40% of which 2.79% were vacuum assisted and 0.61%, forceps3>; in 1990, the operative
vaginal delivery rate was 9.01%, which included a forceps rate of 5.11%. The rate of
episiotomy decreased from 60.9% in 1979 to 11.1 % in 2009. 36- 3037, The frequency of
episiotomy and operative vaginal delivery in our cohort is consistent with current
recommendations against routine use of episiotomy and the national fall in operative vaginal
delivery rates; therefore, our study results are applicable to current obstetric practice.
Although the study population was a healthy cohort of nulliparous patients cared for by
nurse midwives, similar rates of episiotomy and operative delivery are found in our
University of New Mexico patients managed by obstetrician/gynecologists and family
physicians.38

Midline episiotomy is the prevalent practice in the United States, and its association with
anal sphincter laceration has been shown in numerous studies. Many other countries
predominantly perform medial lateral episiotomy; our results are not applicable to these
women as medial lateral episiotomy has been shown to produce different anatomic outcomes
with regards to anal sphincter and anterior vaginal trauma 3940 Postpartum pelvic floor
function studies are needed including comparison groups of women sustaining midline vs.
medial lateral episiotomy and with sutured vs. unsutured 2" degree lacerations.

Prevention of second-degree lacerations remains a desirable childbirth outcome due to the
increased pain secondary to the lacerations and the prevention anal sphincter lacerations is
beneficial due to the strong association with future anal incontinence. Women having second
degree lacerations, even when the depth is greater than 2 cm, can be reassured that they are
not at increased risk for urinary or anal incontinence, delayed return of sexual activity or
measurable changes in perineal and vaginal anatomy at 6 months postpartum. Although
women with these lacerations are more likely to have perineal pain at six months, eighty-two
percent will be free of pain.

In conclusion, we found that spontaneous perineal trauma was not associated with increased
risk of postpartum pelvic floor dysfunction based on a comprehensive assessment of
functional and anatomic outcomes. Delivery between contractions, manual rotation from
occiput posterior position, and sparse use of episiotomy and operative vaginal delivery may
contribute to lower rates of perineal trauma.
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Figure 1.
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Table 1

Maternal characteristics, antenatal pelvic floor anatomy function, and labor care measures in women who
sustained perineal trauma and those who delivered intact or who had minor trauma, University of New Mexico
2006-2011

Intact/Minor Perineal trauma P
laceration (>2"d degree laceration)
N=297 n=151
Maternal characteristics % or mean+/-SD % or mean+/—SD
Age (years) 23.0+/-4.4 25.74/-5.3 <0.0001
Years of education 13.3+/-2.4 14.9+/-2.7 <0.001
Body Mass Index 24.6+/- 5.6 24.8+/-4.8 0.75
Weight Gain in pregnancy 35.5+/-13.1 35.5+/-14.8 0.99
(b.)
Race
NonHispanic White <0.01%
50.5% 33.8%
Native American 5.4% 6.6%
Other 6.4% 6.0%
Tobacco Use 6.4% 7.3% 0.84

Antenatal Pelvic Floor Anatomy (at prenatal presentation for care)

Perineal Body Length cm 3.6 +/-0.8 3.7+/-0.8 0.28
Genital Hiatus (rest) cm 2.54/-0.8 2.4+/-0.8 0.36
Genital Hiatus (strain) cm 2.7+/-0.8 2.6+/- 0.8 0.40

Antenatal Pelvic Floor Function (3" Trimester)

Any Anal Incontinence 15.7% 15.2% 1.00
Any Urinary Incontinence 72.1% 74.1% 0.73
IST scores among those with 224/-14 2.5+/-1.7 0.16
any incontinence

Female Sexual Function Index 26.9+/-5.8 2534/-5.9 0.03
Score

Sexually active 82.4% 65.1% <0.001
Perineal pain VAS Score 0.9+/- 1.6 0.9+/- 1.6 0.99
Labor birth outcomes

SGA 7.1% 2.0% 0.03
Epidural 60.9% 58.7% 0.64
Oxytocin 45.2% 53.0% 0.12
Occiput posterior/transverse 1.7% 6.0% 0.02
Delivered During Contraction 26.3% 37.8% 0.03
Length of active 2" stage 60.6 +/-48.3 94.8 +/-81.4 <.0001
Minutes

Birth Weight gms 3171+/-438 3304+/-384 0.001

VAS: analogue scale

SGA; Small for gestational age, ISI Incontinence Severity Index;

*
A Comparison of NHW to HW is <0.001 while all other comparisons are NS
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Table 2

Perineal trauma and six month postpartum pelvic floor outcomes, University of New Mexico 2006-2011

Outcome measure Intact/ Perineal trauma P value
Minor (22m degree
laceration laceration)
N=217 N=118

% or Mean+-SD 9% or Mean+-SD

Anal and Urinary Incontinence

Any Anal incontinence (Wexner 1) 45.3% 57.8% 0.03
Fecal incontinence response, positive 7.1% 10.3% 0.30
response on Wexner

Wexner scores among those with any anal 1.9+/-1.9 2.1+/-1.7 0.44
incontinence Fecal Incontinence Index

(N=163)

Any urinary incontinence ISI>0 53.1% 59.8% 0.25
Incontinence Severity Index (IST) among 1.7+/- 1.0 1.8+/-1.23 0.80
those with any urinary incontinence on ISI

(N=183)

Sexual Function and Perineal Pain
Sexually active 87.8% 87.1% 0.86
Female Sexual Function Index 29.1+/-5.1 27.3+/-5.8 0.01

Individual Responses on Female Sexual Function Index

Desire 3.9+/-1.27 3.7+/-1.20 0.11
Arousal 4.4+/-1.77 3.8+/-1.86 <0.01
Lubrication 4.6+/-1.87 4.2+4/-2.15 0.09
Orgasm 4.4+/-191 3.9+/-2.10 0.07
Satisfaction 4.84/-1.41 4.5+/-1.44 0.05
Pain 5.2+/-1.04 4.84/-1.40 <0.01
Perineal Pain Visual Analog Scale 0.13+/-0.86 0.31+/-1.4 0.21
Perineal pain now; None (PPI=0) 93.4% 90.4% 0.51

Pelvic Floor Anatomy and Muscle Function

Total vaginal length (cm) T4+/-1.4 7.3+/-1.5 0.68
Perineal Body Length (cm) 3.3+/-0.8 33 +/~0.8 0.44
Genital Hiatus at rest (cm) 2.774+/- 0.7 2.84/-0.7 0.33
Genital Hiatus with strain (cm) 3.34/-0.8 3.44/-0.8 0.48

IAS not intact on transperineal ultrasound 7.0 % 15.1% 0.04
(N=291)

External anal sphincter not intact on 0.0% 1.90% 0.13
transperineal ultrasound (N=289)

Kegel strength (none/weak) 44.3% 52.3% 0.20
Rectal resting tone (none/weak) 3.7% 10.4% 0.07
Rectal squeeze present 41.9% 42.1% 1.0
Paper towel test ( (wet) 20% 14.4% 0.28
Pelvic Organ Prolapse Stage 087 *
0 13.7% 15.3%

1 66.4% 62.1%

2 19.5% 22.2%
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Outcome measure Intact/ Perineal trauma
Minor (22" degree
laceration laceration)
N=217 N=118

% or Mean+-SD 9% or Mean+-SD

P value

3 0.5% 0.0 %

Pelvic Organ prolapse impact score among 5.0+/-14.7 1.1+/-3.4
women with Stage 2 or greater pelvic organ

prolapse (N=76)

0.11

ISI: Incontinence Severity Index; PPI: Present pain Intensity IAS: Internal Anal Sphincter.

w
Jonckheere-Terpstra test
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Table 3

Deep Perineal Trauma and Pelvic Floor Outcomes, University of New Mexico, 2006-2011

Outcome measure Intact or Deep P value

non-deep perineal

trauma trauma

N=245 N=61

% or (>2cm into

mean+/-SD  perineal

body) % or
mean+/-SD

Anal and Urinary Incontinence
Any anal incontinence (Wexner 1) 46.7% 59.3% 0.11
Fecal incontinence, positive response on 7.9% 8.5% 0.80
‘Wexner
‘Wexner scores among those with any anal 1.84/-1.75 2.4+/-2.0 0.01
incontinence Fecal Incont Index
Any urinary incontinence (ISI>0) 45.6% 45.0% 1.0
Incontinence Severity Index among those 1.74/- 1.0 1.8+/-1.3 0.80
with any urinary incontinence on ISI
Sexual Function and Perineal Pain
Sexual variables on Female Sexual
Function Index
Sexually active 87.9% 90.2% 0.83
Female Sexual Function Index scores 29.1+/-5.1 27.1+/-6.0 0.04
Individual Responses on Female Sexual
Function Index
Desire 3.9+/11.26 3.64/1.20 0.07
Arousal 4.3+/-1.79 3.7+/-1.77 0.03
Lubrication 4.6+/1.9 4.2+/-2.1 0.21
Orgasm 4.3+/-1.9 4.0+/-2.1 0.32
Satisfaction 4.8+/-1.4 4.2+/-1.4 <0.01
Pain 5.2+/-1.0 4.6+/-1.6 0.01
Perineal Pain Now- Visual Analog Scale 0.124/-0.8 0.38+/-1.4 0.19
Perineal Pain now none (PPI=0) 93.8% 84.5% 0.03
Pelvic Floor Anatomy and Muscle
Function
Mean total vaginal length (cm) 7.4 7.0 0.13
Perineal Body Length (cm) 3.3+/-0.8 3.5+4/-0.8 0.16
Genital Hiatus at rest (cm) 2.74/-0.7 2.7+/-07 0.53
Genital Hiatus with strain (cm) 3.3+/-0.8 3.30+/-0.74 0.84
Internal anal sphincter not intact on 8.5% 14.6% 0.20
transperineal ultrasound (N=266)
External anal sphincter not intact on 0.0% 1.9% 0.20
transperineal ultrasound (N=264)
Kegel strength (none/weak vs.mod/strong)  44.3% 61.0% 0.03
Rectal resting tone (none/weak vs. mod 4.6% 9.8% 0.25
strong)
Rectal squeeze 41.8% 48.8% 0.48
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Outcome measure Intact or Deep P value
non-deep perineal
trauma trauma
N=245 N=61
% or (>2cm into
mean+/—SD  perineal
body)% or
mean+/—SD
Paper towel test (%owet) 19.9% 13.8% 0.35
Pelvic Organ Prolapse Stage 043 *
0 14.4% 11.9%
1 66.2% 65.4%
2 19.0% 23.7%
3 0.4% 0.0%
Pelvic Floor impact Scores among all 2.2+/-9.4 2.0+/-5.5 0.83
women
Pelvic Floor impact score among women 4.6+/-14.0 2.04/-4.5 0.31

with Stage 2 or greater pelvic organ

prolapse

ISI: Incontinence Severity Index; PPI: Present pain Intensity.

*
Jonckheere-Terpstra test
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