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Abstract: The aim of the study was to determine
perineal length and anal position in primigravidae and to
evaluate their effect on vaginal delivery. The distances
between the fourchette and each of the center of the anal
orifice and the inferior margin of the coccyx were
measured in 212 primigravidae with singleton term
pregnancies during the first stage of labor. Anal position
index was calculated by dividing the first measurement
by the second. The mean+ SD length of perineum was
4.6+ 0.9 cm. The mean+ SD anal position index was
0.49+ 0.12. Women with a short perineum (54 cm) or
a small anal position index (50.42) had significantly
higher rates of episiotomy, perineal tears and instru-
mented delivery. This association was also significant by
multiple logistic regression analysis. It was concluded
that a short perineum and anterior displacement of the
anus were associated with traumatic vaginal delivery in
primigravidae.
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Introduction

The perineum is situated between the vaginal orifice and
the anus and its length is therefore dependent on the
position of the anus (Fig. 1). Anterior displacement of
the anus is a mild form of ectopic anus where the anal
orifice is situated in the anterior portion of the perineum.
This disorder is a common cause of constipation in
infancy and early childhood [1–6]. The length of the
perineum influences the resistance it offers and the

injuries it sustains during childbirth [7,8]. A ‘short’ or
‘long’ perineum is thus often cited in the literature as a
cause of traumatic vaginal delivery in primigravidae,
without a clear description being given of the normal
measurements of the perineum [7–12]. This type of
delivery is responsible for genital prolapse and genuine
stress urinary incontinence as a result of injury to the
pelvic floor [13,14]. Episiotomy has been performed to
protect against these complications [15–17]. However,
the value of this procedure is increasingly questioned
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Fig. 1. Length of the perineumand position of the anusin women.
Notethatanterioror posteriordisplacementof theanuswill resultin a
shortor a longperineum,respectively.A, Fourchette;B, centerof anal
orifice; C, inferior marginof thecoccyx.DistanceAB = lengthof the
perineum;distanceAC = distancebetweenthe fourchetteand the
inferior marginof the coccyx;analposition index = AB/AC.
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becauseof the associatedpostopertivemorbidity in the
absenceof clearlydefinedevidencefor efficacy[13–17].

The normal values for defining an abnormally long
perineum,including anterior displacementof the anus,
are availablefor newborninfants [1]. The diagnosisof
both conditionsin adult women is, however,unknown
andtheir effectson theoutcomeof vaginaldeliveryhave
not been previously reported. It is important to
investigatethis topic becauseanthropometricstudiesof
the perineummay provideadditionalinformationabout
the anatomyof the pelvic floor, and the data obtained
might be of valuein predictingdamageto the perineum
during delivery, particularly in primigravidae.

Theaimsof this studyweretherefore(1) to determine
thelengthof theperineumandthepositionof theanusin
primigravid women during labor, and (2) to ascertain
whether there are any associationsbetween a short
perineumand/oranteriordisplacementof the anusand
the outcomeof vaginaldelivery.

Materials and Methods

An observational study was conducted in Al-Ain
Hospital,a teachinghospitalaffiliated with the Faculty
of MedicineandHealthSciencesin Al-Ain, UnitedArab
Emirates,from 1 May 1997to 30 April 1998.Thestudy
protocol was approved by the Research Ethical
Committee of the Hospital. There are between3200
and 3300 deliveries per year in this hospital. All
primigravid women with singleton pregnancieswho
went into spontaneouslabor at term during the study
period (n = 224, or 14% of all deliveries)wereeligible
for entryinto thestudy.Primigravidwomendeliveredby
elective cesareanin the absenceof labor, and multi-
gravidwomenwereexcluded.Of theeligible group,212
subjects(95%) gave informed consentto participate.
Consentwas obtainedduring the last antenatalvisit in
the majority of the patient population(n = 200, 94%)
who had their antenatal care in the hospital. The
remaining12 womenwere seenfor the first time after
the onsetof labor. Therefore,it was only possibleto
obtain their consentintrapartum.

Two distancesweremeasuredin eachwomanduring
thefirst stageof labor(Fig. 1). Thefirst wasthedistance
betweenthe fourchetteandthe centerof the analorifice
in order to determinethe length of the perineum.The
secondwasthe distancebetweenthe fourchetteandthe
inferior margin of the coccyx, in order to calculatethe
anal position index, previouslydescribedby Reisneret
al. [1], by dividing the length of the perineumby this
distance. The inferior margin of the coccyx was
identified as the caudalmost bony prominenceof the
vertebral column that could be palpatedin the dorsal
lithotomy position(Fig. 1).

Measurementswereperformedby a qualifiedresearch
nurse(LT) using a standardtapemeasurein the dorsal
lithotomy positionto thenearest0.5cm.During thedata
acquisition,50 patientswere re-examinedafter 2 hours

by the sameobserverand by the principal investigator
(DEER), and measurementswere repeatedin order to
assessthe intra- and interobserverdifferences.Only the
first measurementswere used in further statistical
analysis, so that subjects would not be represented
more than once. Demographic,medical and obstetric
datawerealsocollected.

The annualepisiotomyrate in primigravid womenin
our hospitalis 75%.A standardmediolateralepisiotomy
is routinely performed.The woundis repairedin layers
using interrupted 00 polyglactin (Vicryl) suture. The
criteria usedto decidewhetherepisiotomyis indicated
are excessivebulging and/or impendingrupture of the
perineum,as judgedby the attendingobstetrician,who
wasblindedto the measurementsof perineallengthand
analposition index.

Data were analyzedusing the StatisticalPackagefor
the Social Sciences(SPSSInc., Chicago, version 6).
Student’st-testwasusedfor comparisonbetweengroups,
andcalculationof thek valuefor measurementof intra-
andinterobserveragreement.Themeasureof association
betweenconfoundingvariableswasassessedby multiple
logistic regression.Receiver operating characteristic
(ROC) curve analysis for determination of cut-off
points of measurementswas performed by Medcalc
(version4.16g– Windows95, copyrightFrankSchoon-
jans). For all analyses,P50.05 was consideredsig-
nificant.

Results

A total of 212 women participatedin the study. All
were primigravidaewith singletonpregnanciesat term,
and were examined during the first stage of labor.
Table 1 gives the demographiccharacteristicsof the
studysubjects.The majority of womenwereof average
weight (mean+ SD = 71.1 + 16.5 kg) and height
(mean+ SD = 153.5 + 42.8 cm). Eighteenwomen

Table 1. Demographicsof the studypopulation(n = 212)

Age (years) 24.1+3.9*
Gestationalage(weeks) 39.1+1.6
Body massindex 26.1+5.6
Weight (kg) 71.1+16.5
Height (cm) 153.5+42.8
Shoesize(UK{) 6.5+0.9
Occupation

Manual 8 (3.8)§
Housewife 200 (94.3)
Professional 4 (1.9)

Medical history
Chronicconstipation 6 (2.8)
Fecalincontinence 4 (1.9)
Urinary incontinence 4 (1.9)
Anorectaloperations 4 (1.9)
Repairof genitalprolapse –

* .Mean+ SD
{.UK standards
§.Valuesin parenthesisare the percentage.
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(8.4%) had previousbowel or bladdersymptoms,such
as chronic constipation,fecal incontinenceand urinary
incontinence,or a history of anorectaloperationsfor
the treatmentof anal fissure or piles. There was no
history or current evidenceof genital prolapsein any
subject.

The obstetricoutcomeis presentedin Table 2. Fetal
presentationin 98.1% of subjectswas vertex and in
92.3% of thesethe position was occipitoanterior.The
incidence of instrumental delivery (3.7%) and of
cesareansection (10.4%) was not different from the
annual perinatal statistics of our hospital. Also, the
episiotomyrate(76.%)wasapproximatelysimilar to the
annual episiotomy rate in the hospital primigravid
population (75%). All perineal tears were first and
seconddegree;no third-degreetearswere encountered.
Six neonateswere admitted to the special care until
becauseof birth asphyxiaand weredischargedin good
condition.Oneof thesehada fractureof theclavicleasa
resultof shoulderdystocia,without further neurological
injury. Otherobstetricdatawereunremarkable.

The distributionsof perineallengthandanalposition
index areplotted in Figures2 and3, respectively.Both
measurementshad an approximatelynormal frequency
distribution.Themeanperineallength+ SD was4.6+
0.9cm.Themeananalpositionindex+ SDwas0.49+
0.12.The intra- and interobservervariationsof perineal
measurementwere acceptable(k = 0.37 and 0.36,
respectively).Using episiotomyasan outcomevariable
in ROCcurveanalysis.a shortperineumwasdefinedas
54 cm (sensitivity 64.3%, specificity 65.5%) and a
small anal position index as50.42 (sensitivity 69.1%,

specificity62.1%).Womenwith a shortperineumanda
small anal position index as previously defined had
significantly higher rates of episiotomy, instrumental
delivery andperinealtearson further statisticalanalysis
(Table3). In a multiple logistic regressionmodelwhich
included other confounding variables, such as fetal
presentation,duration of labor, use of oxytocin and
birthweight, the associationsbetweeneach of a short
perineum and a small anal position index and the
frequencyof episiotomyandof perinealtearswerealso
significant (Table 4). Therewas no significantassocia-
tion, however,betweenthelengthof theperineumor the
anal position index and other obstetric outcome
variables,nor a numberof demographicvariablessuch

Table 2. Obstetricoutcomein studypatients(n = 212)

Presentation
Vertex 208 (98.1)*

Occipitoanterior 192 (92.3)
Occipitolateral 12 (5.8)
Occipitoposterior 4 (1.9)

Breech 4 (1.9)
Extended 3 (75)
Flexed 1 (25)

Outcomeof labor
Lengthof first stage(h) 7.2+0.42{

Lengthof secondstage(min) 32.6+6.6
Useof oxytocin 106 (50)
Modeof delivery
Normal 182 (85.8)
Ventouse 6 (2.8)
Forceps 2 (0.9)
Cesarean 22 (10.4)
Episiotomy 145 (76.3)§
Perinealtears 29 (15.2)§
Neonataloutcome
Birth weight (kg) 3.2+0.5
Apgar scoreat 1 and5 minutesrespectively 7.6+0.9, 8.8+0.6
Admissionto specialcareunit becauseof
asphyxia

6 (2.8)

Birth injuries 1 (0.5)

* .Valuesin parenthesisare the percentage.
{.Mean+ SD
§.Percentageof the total number of women who had a vaginal
delivery (n = 190)

Fig. 2. Thefrequencydistributionof thelengthof theperineumin cm
(n = 212).

Fig. 3. Thefrequencydistributionof theanalpositionindex(n = 212).

Table 3. Theassociationbetweenshortperineum(<4 cm) anda small
analpositionindex(<0.42)andtheoutcomeof vaginaldeliveryusing
Student’st-test

Shortperineum(<4 cm) Small analposition
index (<0.42)

t P t P

Episiotomy 2.26 0.02 2.12 0.04
Perinealtears 1.84 0.03 1.12 0.04
Instrumental
delivery

0.64 0.04 1.42 0.04
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as height, weight, shoesize and a history of bowel or
bladdersymptoms.

Discussion

This is thefirst reportto addresstherelationshipbetween
the length of the perineumand/orposition of the anus
and vaginal delivery. A MEDLINE search of the
literaturefrom 1966to thepresentyieldedno references
to this subject.The lengthof theperineumis alsorarely,
if ever, describedin anatomytexts, and we have also
beenunableto locateadiscussionof its measurementsas
regardsepisiotomyor perineal tearclosurein obstetrics
andgynecologytexts[7–12]. In addition,the functional
importance of the length of the perineum has been
largely neglectedby clinicians, despitethe fact that its
important role in the diagnosisand classification of
pelvic organprolapsehasrecentlybeenappreciated[18–
20]. Objectivemeasurementsof theperineumhavebeen
includedby the InternationalContinenceSociety(ICS)
in the new standardizedterminology of pelvic organ
prolapse and pelvic floor dysfunction [18]. A short
perineal body (53 cm) was identified as being
associatedwith weaknessof the anatomicalsupportof
the pelvic viscera in their report, but without further
discussion of the significance of the finding. The
diagnosticandprognosticpotentialof perinealmeasure-
mentswasfurther highlightedin two subsequentstudies
of women with pelvic organ prolapseand pelvic floor
dysfunction[19,20].

The objectivemeasurementsof theperineumstandar-
dized by the ICS are similar to thoseperformedin the
presentstudy, althoughthere are few differences[18].
First, the measurementsof the ICS apply to non-
pregnantwomen,unlike the obstetricpopulationof the
presentstudy. Therefore, thesemeasurementsinclude
thegenitalhiatus(middleof theexternalurethralmeatus
to theposteriormidline hymen)but not theanalposition
index. As the object of our study was to evaluatethe
effect of perineal measurementson vaginal delivery,
analpositionindexwasthoughtto bea moreappropriate
measurementthan genital hiatus, which is used to
describeperinealmeasurementsin gynecologicpatients
with pelvic organ prolapse.Secondly,the terminology
usedby theICS is lengthof the‘perinealbody’, whereas
‘perineum’ was usedin our series.Thesetermscan be

consideredsynonymousastheyareusedinterchangeably
in anatomyandobstetricsandgynecologytexts [7–12].
Thirdly, the anteriormarginof the perineumin the ICS
measurementsis the posterior midline hymen or the
perinealbody,asopposedto the fourchettein our study.
Thesereferencepoints are almost interposed,but the
fourchettemay be easierto identify during labor.

Although the measurementsperformedin the present
serieswerenot exact,the frequencydistributionof data
was normal. In spite of individual anatomicvariations,
the interrelationshipsremain constant. Our measure-
mentswere confinedto thosepregnantwomenin their
first term pregnancyand during the first stageof labor,
because differences in perineal measurementsare
expectedbetweenthe first and secondstagesof labor,
when the perineum bulges during delivery [7]. The
effectsof pregnancyandof previousvaginaldeliveryon
thesemeasurementsmust also be considered.Further-
more, there are considerable genetic and ethnic
variations in the topographyof the female perineum
[6,7,12].

Our resultsshowedthat the incidenceof episiotomy,
perinealtearsandinstrumentaldeliverywasincreasedin
patientswith a perineal length of <4 cm and an anal
positionindexof <0.42.A possibleobstetricapplication
for these measurements,therefore, could be the
identification of theseprimigravid women who are at
risk of perineal injury during vaginal delivery, and in
whom an elective episiotomy may be beneficial. A
mediolateralepisiotomy may be safer than a median
episiotomyin womenwho havea short perineumor a
smallanalpositionindex[7]. Thefindingsof thepresent
studyindicatethat the lengthof the femaleperineumis
not relatedto other anthropometricmeasurementssuch
as height or shoesize, althoughheight is known to be
relatedto pelvic size in women[7,10,11].

Our resultssuggestthat the anal position is nearthe
midway point betweenthe coccyx and the fourchette.
This is consistent with the findings of Leape and
Ramenofsky[4]. Reisneret al. [1], however,found that
the normalanalopeningin femalenewbornsandyoung
girls wasanteriorto this point, andwasthereforecloser
to the vulva. In their studyanteriordisplacementof the
anus was consideredif the anal position index was
<0.34,comparedto <0.42in our series.Measurementof
the anal position index could be usedto detectsubtle
abnormalitiesof anal position in womenwith chronic
constipationbecausethe procedureis simple, reliable
andnon-invasive[3]. Anteriorectopicanusmayoccurin
many mild forms in females,wherethe anusis located
slightly forward of its normal position [3–6]. This
varietymaynot berecognizeduntil adult life, evenafter
vaginal delivery and thorough inspection of the
perineum[2,6]. Although thesepatientsmay sometimes
be asymptomatic,they usually suffer from chronic or
unexplainedconstipationbecausethe oblique direction
of theanalcanalresultsin lossof theexpulsiveforceof
straining during defecation[5]. This findings was not
observedin our study,presumablybecauseof the small
numberof symptomaticpatients.

Table 4. The associationbetweena short perineum(<4 cm) and a
smallanalpositionindex(<0.42)andtheoutcomeof vaginaldelivery
usingmultiple logistic regressionanalysis

Shortperineum(<4 cm) Small analposition
index (<0.42)

OR 95% CI P OR 95% CI P

Episiotomy 0.21 0.17–0.69 0.001 0.31 0.18–0.71 0.003
Perinealtears 0.43 0.22–0.74 0.04 0.39 0.18–0.78 0.03
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Certainimportantquestionsremainto be answeredin
determining the anatomic etiology of pelvic organ
prolapse[20]. Theseinclude the factor responsiblefor
enlargementof the urogenital hiatus, the relationship
betweenendopelvicfasciaandhiatal size,andtheeffect
of treatment such as pelvic muscle exercise and
operative intervention on the size of the urogenital
hiatus.The designof our study did not permit further
investigationof the relationshipbetweenthe length of
theperineumandpelvicorganprolapse.Wenevertheless
believethat improvingour knowledgeof theanatomyof
the perineum and anus may also have a significant
impacton future researchin this field [13,15].

Conclusion

Our study clearly showedthat a short perineum and
anteriordisplacementof the anuswere associatedwith
traumatic vaginal delivery in primigravidae,and gave
evidenceto supportthe judicious useof episiotomyin
this group of women. Such information should aid
those physicians interestedin improving the clinical
outcomeof perinealinjury in labor. Now that a simple
techniqueis availableto assessperineallengthandanal
position index in the obstetricpopulation,it shouldbe
possible to collect further data about such measure-
mentsin non-pregnantwomenwith and without pelvic
organprolapse.
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EDITORIAL COMMENT: This interesting study quanti-
fies what obstetricians have long known, that is that the
length of the perineum in a pregnant woman is an
important determinant of whether or not an episiotomy
will be needed,or if one is done, whether or not it will
extend.This study addsthe important factor of the location
of the anus and relates this to the length of the perineum.
Knowledge of an anteriorly displaced anus and a short
perineum in a given patient should alert the obstetrician to
the potential for complications related to perineal trauma
from delivery.
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