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The routine episiotomy, once considered by obstetricians as a vanguard to
protect the perineum, the pelvic floor, and the fetus from injuries of parturition,
gradually has become less and less used in modern obstetrics. With the advent of
evidenced-based medicine, obstetricians have come to realize that the risks of
maternal damage outweigh the possible benefits. Rather than protecting the pelvis, it has been shown to increase postpartum perineal pain, dyspareunia, blood
loss, anal sphincter laceration, rectal damage, and anal incontinence while doing
nothing to reduce urinary incontinence or improve neonatal outcome. Several
excellent review articles have been published. In 1983, Thacker and Banta [1]
wrote a pivotal review of the English literature on episiotomy from 1860 to 1980
that critically questioned the unproven protective benefits and encouraged more
scientific studies. In 1979, episiotomies were performed in almost two thirds of
all deliveries in the United States and in up to 80% to 90% of nulliparas [1]. In
1995, Woolley [2] reviewed the English literature since 1980 in a two-part continuing medical education review article. In 1999, Myers-Helfgott and Helfgott
[3] reviewed the use of episiotomy and showed the lack of scientific support for
its routine use. In 2000, Eason et al [4] reviewed prevention of perineal trauma,
which showed that episiotomy did not prevent anal sphincter tears.

History
The first mention in the literature of an incision in the perineum to facilitate a
difficult delivery was by a Dublin midwife, Sir Fielding Ould (1710–1789) in
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1742 [5]. Our predecessors were accomplished at trying to avoid perineal lacerations. In 1776, Harrie [6] discussed the importance of lubricating the perineum
and vagina with fresh hog’s lard, ironing out the perineum, and controlling
delivery of the vertex. Puzos [7] recommended support of the perineum to prevent lacerations. Before the development of suturing, perineal lacerations were
managed with prolonged bed rest and sometimes binding the legs tightly together.
Pare is said to have been the first to suture the perineum, whereas Mauriceau is
credited for the first perineorrhaphy [8]. In 1799, Michaelis first recommended
midline incisions in the perineum [1]. In 1847, Dubois first described the mediolateral episiotomy. In 1851, Taliaferro from Virginia, unaware that the operation had ever been done before, performed the first episiotomy in the United
States [1].
Perineotomy is the incision of the perineum, whereas the term ‘‘episiotomy,’’
coined by Carl Braun in 1857, is the incision of the pudenda, or external
genitalia. These terms gradually became synonymous [9]. Anna Broomall [10]
brought the technique of midline episiotomy to the United States from Austria in
1878. Before the twentieth century, most deliveries were performed at home by
midwives, and perineal lacerations were frequently left unrepaired. In 1900, less
than 5% of deliveries occurred in hospitals [11].
Ralph H. Pomeroy (1867–1925) [12] and Joseph B. DeLee (1869–1942) [13],
two eminent obstetricians, published articles in 1918 and 1920, respectively, that
were paramount in changing attitudes toward episiotomy. Pomeroy, from Brooklyn, who was known for his technique of tubal sterilization, stated ‘‘A long
second stage has destroyed innumerable children by prolonged pressure effects
and varying degrees of asphyxia. Why should we consider it other than reckless
to allow the child’s head to be used as a battering ram?’’ [14]. Many obstetricians
began recommending that the second stage of labor be allowed to last no longer
than 2 hours. In his classic article entitled ‘‘The prophylactic forceps operation’’
DeLee, from Chicago, who was known for his stethoscope (fetoscope) and his
forceps, stated that episiotomy ‘‘preserves the integrity of the pelvic floor, forestalls uterine prolapse, rupture of the vesico-vaginal septum, and the long train of
sequelae’’ [14]. He urged that outlet forceps and episiotomy be made routine in
normal birth to protect the fetus and the mother [11]. The unproven hypotheses
of Pomeroy and DeLee became accepted as fact by many obstetricians, and the
percentage of episiotomies and operative vaginal deliveries rapidly increased.
At the same time, more babies were being delivered in hospitals by physicians
and fewer at home by midwives. By 1950, more than 80% of deliveries in the
United States occurred in hospitals [11]. Simple observation of the natural delivery process by female midwives was being replaced by the active intervention
of predominantly male physicians. With the rapid increase in hospital deliveries
in the first half of the twentieth century, there was an accompanying large increase in episiotomies.
In the 1980s, evidence-based scientific studies began replacing simple observational studies, and more obstetricians began to question the benefits of episiotomy, which were so entrenched in obstetric teaching. Gradually the percentage
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of episiotomies and operative vaginal deliveries declined in the United States
and throughout the world.

Types of episiotomy
In the United States and much of Canada, the midline episiotomy is almost
universally used, whereas in most of Europe and elsewhere, the mediolateral
episiotomy is usually preferred. Midline episiotomies are less painful, are easier
to repair, are associated with less blood loss, produce more cosmetic results, and
are associated with less dyspareunia. Conversely, mediolateral episiotomies are
less likely to extend into the anal sphincter muscle (third-degree lacerations) or
into the anal or rectal mucosa (fourth-degree lacerations). The terminology ‘‘severe perineal laceration’’ is used in this article synonymously with either thirdor fourth-degree lacerations.

Risks and benefits of perineal lacerations
In their 1983 review of the literature, Thacker and Banta [1] questioned many
previously held beliefs propagated from the 1920s era of Pomeroy and DeLee.
The reported incidence of spontaneous third-degree lacerations in women without
episiotomy ranged from 0 to 6.4% and with episiotomy ranged from 0 to 23.9%,
with the largest percentage seen with midline episiotomies. They showed lack of
benefit in the prevention of pelvic relaxation, urinary stress incontinence, or
anal incontinence with use of episiotomy. There was no benefit shown in the
protection of the fetus from asphyxia, cerebral hemorrhage, cerebral palsy, or
mental retardation.
Numerous studies have compared routine versus restrictive use of episiotomy, and they almost universally have shown a significant reduction in severe
perineal lacerations with the restrictive group. In 1984, in the West Berkshire
controlled trial, Sleep et al [15] from Great Britain studied mediolateral
episiotomies and demonstrated no difference in the rate of third- or fourthdegree lacerations with restrictive versus liberal use of episiotomy. A 3-year
follow-up study in 1987 demonstrated no difference in urinary incontinence or
dyspareunia between the two groups [16].
In 1987, Thorp et al [17] from North Carolina examined midline episiotomies
and compared routine versus restrictive use. Of 379 patients, none had a third- or
fourth-degree laceration without an episiotomy. All of the lacerations that occurred in the absence of an episiotomy were easy to repair. The largest risk of
severe perineal lacerations was in nulliparous women with large infants. Nearly
half of these patients with an episiotomy had a third- or fourth-degree laceration.
In 1990, Shiono et al [18] reported the Collaborative Perineal Project, which
involved more than 24,000 women at 12 university hospitals. Women who had
midline episiotomies were nearly 50 times more likely to have third- or fourth-
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degree lacerations and women who had mediolateral episiotomies were more
than 8 times more likely to have third- or fourth-degree lacerations than women
who did not undergo an episiotomy.
In 1992, Klein et al [19] reported the first North American randomized
controlled trial of midline episiotomy and compared routine versus restrictive use
among 703 vaginal deliveries at three university hospitals in Montreal. There
was no evidence that liberal or restrictive use of episiotomy prevented perineal
trauma or pelvic floor relaxation. Of 47 third- or fourth-degree lacerations, all
but 1 were associated with a midline episiotomy.
In 1993, the Argentine Collaborative Trial, the largest of the randomized control trials, reported on eight hospitals in Argentina and compared selective versus
routine use of mediolateral episiotomies [20]. Whereas anterior tears were more
common among the selective use group, posterior perineal trauma, healing complications, and dehiscence were more common among the routine use group.
In 1989, Green and Soohoo [21] from San Francisco reported an observational
study of 2706 spontaneous vertex deliveries to determine factors associated with
severe perineal lacerations. The adjusted risk for third- or fourth-degree lacerations with a midline episiotomy was 8.9 versus no episiotomy.
In 1993, Helwig et al [22] conducted a retrospective cohort study of all vaginal deliveries performed at the University of North Carolina hospital in Chapel
Hill from 1989 to 1990. There was a 15% episiotomy rate and almost all were
midline. The relative risk of severe perineal laceration was 3.4 (95% confidence
interval [CI], 1.7–3.5) with an episiotomy compared with no episiotomy. Sixty
percent of their operative deliveries were performed without an episiotomy.
In 1994, Klein et al [23] demonstrated that there was no protective effect to
the pelvic floor musculature with an episiotomy. The odds ratio for a nulliparous
woman having a spontaneous birth of sustaining a third- or fourth-degree tear in
the presence of a midline episiotomy was 22.08 (95% CI, 2.84–171.53) compared
with no episiotomy.
Klein et al [24], in 1995, evaluated physicians’ beliefs and tendencies to
perform an episiotomy. Physicians with a low percentage of episiotomy allowed
longer first and second stages of labor, used less induction and augmentation of
labor, were less likely to determine fetal distress as an indication to perform an
episiotomy, and had lower cesarean section rates than physicians with a high
percentage of episiotomy. Obstetricians who use episiotomies frequently ‘‘do so
as part of an interventionist pattern or style of practice.’’
In Woolley’s 1995 review article of the literature since 1980 [2], he found
no benefit for either midline or mediolateral episiotomy. A midline episiotomy
was the strongest risk factor for a subsequent severe perineal tear. Mediolateral
episiotomy, although not as likely to extend into the anal sphincter, had more
postpartum pain, more dyspareunia, and more problems with wound healing.
Without an episiotomy there were clearly more anterior lacerations—labial, periclitoral, and periurethral. Studies of urinary incontinence showed no significant
differences between patients with or without an episiotomy. No study found a
persistent difference in pelvic floor strength between patients with and without
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an episiotomy. There was no evidence that an episiotomy reduced the risk of
intraventricular hemorrhage or asphyxia of the newborn.
In 1996, Bansal et al [25] from San Francisco reported on more than 17,000
consecutive spontaneous deliveries between 1976 and 1994 and compared the
yearly rates of episiotomy and lacerations. Almost all were midline episiotomies.
The episiotomy rate fell from 86.8% to 10.4%, severe perineal lacerations fell
from 9% to 4.2%, and fourth-degree lacerations fell from 2.5% to 1.2%. Intact
perinea increased from 5.4% to 19.3%. All of these changes were statistically
significant ( Pb 0.05) except among the subgroup of nulliparous women with
macrosomic (N 4000 g) infants, in whom there was no significant change in the
rate of severe lacerations or intact perinea.
In 1996, Hueston [26] from Wisconsin conducted a retrospective review of 8647
deliveries at five medical centers and examined factors associated with the use of
episiotomy. Predictors of episiotomy were nulliparity (Odds Ratio, OR = 4.1),
forceps delivery (OR = 5.0), and vacuum extraction (OR = 3.8). Rates of episiotomy
were higher among obstetricians than midwives. Women with private insurance and
white women had higher rates than did uninsured women and non-white women.
Labrecque et al [27] from Quebec City reported a retrospective cohort study
of 6522 primiparous women who delivered between 1985 and 1993, 67.3% of
whom had midline episiotomies and 15.4% of whom had severe perineal lacerations. The frequency of severe lacerations was 20.6% with an episiotomy
and 4.5% without (relative risk = 4.6). They concluded that a strong association
exists between median episiotomies and third- and fourth-degree lacerations in
primiparous women.
In 1997, Ecker et al [28] from San Francisco reported a retrospective cohort
study of the use of episiotomy for operative vaginal deliveries between 1984 and
1994. The percentage of episiotomy use fell from 93.4% to 35.7%. Vaginal wall
lacerations rose from 16.1% to 40%. Fourth-degree lacerations decreased from
12.2% to 5.4%. Their mediolateral episiotomy rate decreased from 26% in 1984
to 3% in 1994. They concluded that operative vaginal deliveries may be performed without an episiotomy, especially when such deliveries are performed
principally for maternal indications.
Robinson et al [29] from Boston reported a retrospective cohort study in
1999 of 1942 nulliparous women who delivered vaginally to evaluate episiotomy,
operative vaginal deliveries, and severe perineal trauma. Almost all episiotomies
were midline. There was a significantly higher rate of severe perineal lacerations
if an episiotomy was performed at spontaneous delivery (15.1% versus 4.4%) and
at vacuum delivery (34.9% versus 9.4%). With forceps delivery, however, there
was no significant difference (55.1% versus 45.8%; P = 0.4). There was also no
significant difference regarding whether Simpson or Tucker-McLane forceps
were used. Forceps delivery with or without an episiotomy was associated with a
more than tenfold increase in the rate of severe perineal lacerations with respect
to vacuum delivery without an episiotomy. Vacuum delivery with an episiotomy
was associated with a more than sevenfold increase in severe lacerations with
respect to a vacuum delivery without an episiotomy. The authors concluded that a
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vacuum delivery without an episiotomy was the best method of operative vaginal delivery to protect the perineum.
The same group of Boston investigators in 1999 reported a retrospective cohort
study to evaluate the impact of epidural analgesia on third- and fourth-degree lacerations in nulliparas [30]. Among women who had an epidural, 16.1% had severe
perineal lacerations compared with 9.7% who did not have an epidural (P b 0.001;
OR = 1.8). Episiotomy was associated with an increase in operative vaginal deliveries. They concluded that the association between severe perineal trauma and
epidural analgesia is related to the more frequent use of operative vaginal delivery
and episiotomy with epidural analgesia. In spontaneous vaginal deliveries there was
no significant difference in severe perineal lacerations with or without epidural
analgesia. Similar findings were found by Bodner-Adler et al [31] from Vienna,
Austria in 2002 in their study of epidural analgesia and obstetric lacerations.
Myers-Helfgott and Helfgott [3] wrote an excellent review in 1999 regarding
the risks and benefits of episiotomy. They concluded that episiotomy decreases
anterior lacerations but increases the risk of severe perineal lacerations, fails to
prevent the development of pelvic relaxation, increases blood loss, increases postpartum pain and dyspareunia, requires more time to suture, and does not protect
the fetus from perinatal asphyxia or improve Apgar scores. They concluded there
is little scientific support for routine use of episiotomy, and decisions to perform
them should be individualized on a case-by-case basis.
In 2000, Howard et al [32] from Ann Arbor compared perineal lacerations in
black and white primigravidas and showed that black women had fewer perineal
lacerations and were twice as likely to complete delivery with an intact perineum
than white women. In 2003, Goldberg et al [33] from Philadelphia reviewed
vaginal deliveries from 1983 through 2000 (n N 34,000) at their institution to
compare the relationship between races and severe perineal lacerations. Asian
women had the highest risk of severe lacerations. In spontaneous deliveries
without an episiotomy, severe perineal lacerations occurred in 4.3% of whites,
2% of blacks, 9.1% of Asians, and 3.4% of Hispanics. With an episiotomy, the
rates of severe perineal lacerations increased to 15.1% of whites, 19.3% of
blacks, 32.3% of Asians, and 17% of Hispanics. Asian women who undergo a
midline episiotomy and an operative vaginal delivery are at especially high risk
for anal sphincter injury.
In 2000, Angioli et al [34] from Miami reported a large retrospective cohort
study of severe perineal lacerations from 1989 to 1995 that included more than
50,000 deliveries. Independent risk factors for severe lacerations were episiotomy
(especially midline), fetal size, operative vaginal delivery, and older maternal age.
Older nulliparous women are at a higher risk for severe perineal lacerations. They
concluded that a midline episiotomy with an operative vaginal delivery should
be avoided in this older population, if at all possible, particularly in the presence
of a large fetus.
In 2004, Deering et al [35] from Bethesda studied perineal body length and
lacerations at delivery. They measured the perineal body of 133 women from the
forchette to the midanus. The average length was 3.9 cm. There was no sig-
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nificant difference in perineal body length between nulliparas and multiparas.
A perineal body of 2.5 cm or less had a significantly higher chance of a severe
laceration, with a tenfold increase, compared with a perineal body of more than
2.5 cm. Women with a short perineal body were also at increased risk for an
operative vaginal delivery.
Coates et al [36] in 1980 and Legino et al [37] in 1988 showed more anal
sphincter lacerations with midline than with mediolateral episiotomies. Eason
et al [4] wrote an excellent review on preventing perineal trauma. Their group
reviewed randomized control trials and cohort studies. Avoiding routine episiotomies decreased the risk of perineal lacerations that required suturing by 23%.
Liberal use of midline or mediolateral episiotomies did not prevent anal sphincter
tears. Avoiding forceps deliveries decreased the risk of third-degree lacerations
by 11%. Avoiding vacuum deliveries decreased the risk of third-degree lacerations by 6%. There was no significant difference in the different positions for
birthing (ie, supine, lateral, sitting, or squatting) and perineal trauma. There was
no evidence that controlling the delivery of the head in a flexed position prevented perineal trauma. Most obstetricians were taught the Ritgen maneuver to
allow slow expulsion of the fetal head rather than letting the head pop out. No
controlled trials have addressed this issue.
Eason and Feldman [38] wrote a clinical commentary in 2000 on avoiding
episiotomies. They stated that once episiotomies became standard, traditional
skills for avoiding perineal trauma were abandoned by obstetricians. Obstetricians have difficulty with watchful waiting for the perineum to stretch. They
are busy and need to get back to their offices and minimize time spent at the
bedside. Some physicians also lack confidence in the elasticity of the perineum.
Shredding lacerations of the perineum are uncommon and occur usually with
uncontrolled pushing or operative delivery when the perineum has not had time
to stretch. They state that ‘‘Don’t just do something, sit there!’’ requires discipline
and assurance, especially when watching variable second-stage decelerations.
In 2001, Nager and Helliwell [39] from San Diego conducted a prospective
observational study of 80 mostly primiparous women. They measured the length
of perineal lacerations immediately after delivery and reported that an episiotomy
adds nearly 3 cm to perineal lacerations. None of 35 patients without an episiotomy had an anal sphincter disruption, whereas 6 of 27 patients with an episiotomy did (P b 0.001). They concluded that episiotomy is the overriding
determinant of perineal laceration length and anal sphincter disruption.
In 2001, deLeeuw et al [40] from The Netherlands looked at all vaginal
deliveries from 1994 to 1995 in the Dutch National Obstetric Database (more
than 284,000 deliveries) and showed that in women who were at high risk for
a severe perineal laceration (ie, primipara, large fetus, long second stage), a
mediolateral episiotomy protected against a severe laceration (OR 0.21, 95% CI,
0.20–0.23). Operative vaginal delivery and especially forceps were associated
with a significant increase in severe perineal lacerations. Vacuum deliveries were
less likely than forceps to cause a severe laceration. The overall rate of thirddegree perineal lacerations was 1.94%.
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In 2001, Martin et al [41] from Quebec City conducted a retrospective cohort study to look for an association between perineal lacerations with the first
delivery and the outcome of lacerations with the second delivery. They included
data on 1895 women who delivered between 1985 and 1994. They concluded
that having either a spontaneous perineal tear (second degree or more) or an
episiotomy with the first delivery more than tripled the risk (relative risk = 3.3) of
a spontaneous second-degree or more tear in the second delivery.
In 2002, Richter et al [42] from Birmingham (Alabama) conducted a retrospective review and looked at vaginal birth after cesarean deliveries. The risk of
an anal sphincter tear was significantly increased with vaginal birth after cesarean
delivery (relative risk = 5.46) compared with a previous vaginal delivery. Increased risk of sphincter laceration should be discussed with patients as part of
an informed consent regarding vaginal birth after cesarean delivery.
In 2001, Weeks and Kozak [43] from the National Center for Health Statistics
in Maryland reported that from 1980 to 1998 the episiotomy rate fell in the
United States by 39%. The rate of episiotomy was significantly higher among
white women and women with private insurance. Episiotomy still remains one of
the most frequent surgical procedures performed on women in the United States.
In 2002, Weber and Meyn [44] from Pittsburgh reviewed the National Hospital Discharge Survey database from 1979 to 1997 and calculated the number
of episiotomies per 100 deliveries on a year-by-year basis. In 1979, the episiotomy rate in the United States was 65.3%; it decreased to 38.6% in 1997.
Black women were less likely to receive an episiotomy (39%) than white women
(60%). Women with private insurance had episiotomies more often (62%) than
women with government insurance (43%). Anal sphincter lacerations occurred in
8.3% of women with an episiotomy and 3.8% without an episiotomy. There has
been no consensus as to what constitutes an appropriate rate of episiotomy. Some
obstetricians conclude a rate of more than 20% cannot be justified. The rate of
episiotomy in the United States is still too high and often does not depend on
clinical factors but rather on physician preference.
In 2004, Howden et al [45] from Pittsburgh examined episiotomy use among
residents and faculty compared with private practitioners from 1995 to 2000.
More than 27,000 deliveries occurred at their hospital during that time, with an
overall episiotomy rate of 54.8%. Risk factors for episiotomy were older age
(30 years or more), white race, higher educational status, married status, nulliparity, and history of a previous cesarean section. The rate of episiotomy among
academic practitioners (residents and faculty) was 17.7% compared with 67.1%
among private practitioners. The attendance of a private practitioner conferred
a sevenfold increase risk of episiotomy (OR = 7.1; 95% CI, 6.5–7.7).

Perineal massage
Several trials have examined whether antenatal or intrapartum perineal massage reduces the incidence of perineal lacerations. Early studies in the 1980s from
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the nurse midwifery literature suggested a benefit. In 1997, Shipman et al [46]
from Hertfordshire, United Kingdom performed a single-blind, randomized,
prospective study of 861 nulliparous women from 1994 to 1995 to determine the
value of antenatal perineal massage. In the massage group, the rate of second- or
third-degree tears was 75.1%, whereas in the no-massage group it was 69%, a
reduction of 6.1%. Operative vaginal deliveries decreased from 40.9% to 34.6%.
These statistics did not reach a significant difference except in women aged
30 years and older in whom a much larger benefit in intact perinea was seen
(OR = 1.93; 95% CI, 1.08–3.48).
In 1999, Labrecque et al [47] reported a single-blind, randomized, prospective,
controlled trial that involved 1034 nulliparous and 493 multiparous women who
delivered at five teaching hospitals in the province of Quebec. All participating
physicians attempted to maintain a restrictive policy on episiotomy. The proportion of nulliparous women who delivered vaginally with an intact perineum
was 61% higher in the massage group (24.3%) than in the no-massage group
(15.1%), an absolute difference of 9.2% (95% CI, 3.8%–14.6%; P = 0.001).There
was no statistical difference in the number of intact perinea among the multiparous women. There was also no statistical difference in the massage versus
the no-massage groups in the risk of third- and fourth-degree perineal lacerations.
They concluded that antepartum perineal massage is an effective method of
increasing the chance of delivery with an intact perineum for women with their
first but not subsequent deliveries.
Perineal massage is usually recommended to be initiated around 34 weeks’
gestation and should be done once or twice daily for approximately 5 minutes at a
time using lubrication and either the patient’s or her partner’s fingers to gently
stretch the vaginal introitus. In 2001, Stamp et al [48] from Australia studied the
effects of perineal massage in the second stage of labor on perineal outcomes and
found no statistical difference between the massage and the no-massage groups.

Anal incontinence
Anal incontinence is much more prevalent than once thought. Many women
do not discuss this problem with anyone because it is socially embarrassing. Anal
incontinence affects approximately 10% of adult women [49]. Less than 50% of
women with fecal incontinence report the problem to their physician [50]. Fecal
incontinence occurs to some degree in 35% to 50% of women with urinary
incontinence [51]. The peak incidence of fecal incontinence among women is in
their fifth and sixth decades [52]. It can be a devastating problem for women, and
obstetricians must be careful first to try to avoid a third- or fourth-degree tear and
then to repair it meticulously to give a woman the best opportunity for a good
functional repair.
The internal and external anal sphincter anatomy has been studied in cadavers
as it relates to midline obstetric lacerations by Delancey et al [53]. The internal
sphincter is a rubbery white layer that lies between the external anal sphincter and
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the anal canal. It extends approximately 1 to 1.5 cm cephalad to the external
sphincter. The internal sphincter is a smooth muscle that provides 75% of the
resting anal canal tone. The external sphincter, made of striated muscle, increases
the anal canal closing pressure in times of increased need. The puborectalis muscle, part of the levator ani muscle, pulls the rectum anteriorly toward the pubic
bone, which creates a kinking effect in the rectum and makes the anorectal angle.
In 1993, Sultan et al [54] from London reported on anal sphincter disruption
during vaginal delivery. Anal incontinence may be caused by injury of the anal
sphincter complex, its innervation, or both. They performed anal endosonography
of the internal and external anal sphincter before and after vaginal delivery and
reported that 35% of nulliparous and 4% of parous women sustained an occult
sphincter injury at delivery. Forty percent of the multiparous women studied
demonstrated some evidence of prior sphincter disruption on anal endosonography. Most of these occult injuries were only detected by anal endosonography.
In 1997, Nygaard et al [55] from Iowa City reported a retrospective cohort
study of women who were approximately 30 years postpartum, all of whom
had sustained an anal sphincter disruption at delivery. They matched the women
with a group who had had an episiotomy but with no extension and with a group
who had delivered by cesarean section. Bothersome incontinence of flatus was
reported in 58.6% of the anal sphincter disruption group, 30.3% of the episiotomy
with no extension group, and 15.2% of the cesarean section group (P = 0.001).
Bothersome fecal incontinence was reported in 27.6% of the sphincter disruption group, 25.8% of the episiotomy with no extension group, and 15.2% of
the cesarean section group (not statistically significant). Regardless of the type
of delivery, anal incontinence occurs in a surprisingly large number of middleaged women.
In 1999, Kammerer-Doak et al [56] from Albuquerque reported a prospective
cohort study of women after primary repair of obstetric anal sphincter lacerations.
They evaluated 15 women who had sustained anal sphincter lacerations and
underwent primary repair at the time of delivery. The anal mucosa and internal
sphincter were repaired with interrupted #3-0 polyglactin 910 suture (Vicryl;
Ethicon), and the external sphincter was repaired with interrupted #1-0 Vicryl
suture using an end-to-end technique. A control group consisted of another
15 women who did not have a sphincter laceration. Transvaginal sonography of
the internal and external anal sphincter was evaluated on all patients at 6 weeks
and 4 months postpartum. In the group of patients who had sphincter lacerations
with primary repair, 40% had disruption of the external anal sphincter and 47%
had disruption of the internal anal sphincter detected on sonography. In the
control group who had no sphincter lacerations at delivery, 20% had disruption
of the external sphincter and 7% had disruption of the internal sphincter. At
4 months postpartum, 43% of women in the sphincter laceration group and 7% in
the control group had continued anorectal dysfunction subjectively. There was no
correlation between fecal incontinence symptoms and the integrity of the external
anal sphincter. It is alarming that despite what was believed to be a good repair,
40% of women were found on sonogram to have external sphincter disruption.
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In 1999, Zetterstrom et al [57] from Stockholm evaluated anal sphincter tears
and their clinical outcomes in 808 women who had delivered vaginally. In
Sweden, most uncomplicated deliveries are performed by midwives, as was the
case in most of these deliveries. Their episiotomy rate was only 2% and almost
all of the episiotomies (98%) were midline. Six percent of the women had
recognized sphincter tears with primary repair. Forty-one percent of patients who
had sphincter repair reported fecal or flatus incontinence at 9 months postpartum.
Most symptoms were infrequent and mild. The incidence and severity of anal
incontinence symptoms decreased over time. Pudendal nerve terminal motor latencies are frequently prolonged after delivery [58], but this usually recovers over
time and returns to normal in most patients, which may explain why postpartum
anal incontinence symptoms usually decrease over time.
In 1997, Tetzschner et al [59] from Denmark measured the pudendal nerve
terminal motor latency at 3 months postpartum in 146 women. They found pudendal nerve conduction delays in 83% of patients who delivered vaginally or
had undergone cesarean delivery in the second stage of labor, but no evidence of
pudendal nerve injury was found in patients who had undergone elective cesarean
delivery. Vacuum extraction deliveries had the most prolonged pudendal nerve
latencies when compared with spontaneous vaginal or cesarean deliveries. None
of the deliveries in this study occurred by forceps.
In 2000, Signorello et al [60] from Boston reported a retrospective cohort
study of midline episiotomies and anal incontinence. They compared patients
who had no episiotomy but sustained spontaneous second-degree lacerations
with patients who had episiotomies with no extensions. A non-extended episiotomy tripled the risk of fecal incontinence at 3 months postpartum compared
with a spontaneous second-degree laceration. An episiotomy may allow the
head or shoulder to apply more force closer to the sphincter, which leads to occult disruption.
In 1999, Sultan et al [61] from the United Kingdom conducted a study of
primary repair of the external anal sphincter comparing end-to-end approximation
versus overlapping repair and suggested a better outcome with the overlapping
technique. In 2000, Fitzpatrick et al [62] from Dublin conducted a prospective
randomized trial of the two techniques and demonstrated no significant differences in anal manometry or endoanal sonography. Overall, approximately two
thirds of the women demonstrated sonographic evidence of anal sphincter defects
regardless of the method of repair, whether end-to-end or overlapping.
Repair of perineal lacerations is covered in many standard textbooks of obstetrics [63–66]. Correct repair of a third- or fourth-degree laceration at delivery
requires adequate exposure, good lighting, suctioning if needed, adequate anesthesia, and assistance. A Gelpi or Weitlander retractor is helpful in exposing the
edges of the anal mucosa and the internal sphincter. The anal mucosa may be
closed with a running or interrupted suture using a fine delayed absorbable suture, such as #3-0 or #4-0 Vicryl. The internal sphincter may be closed with a
running or interrupted #2-0 or #3-0 Vicryl. It is often retracted far laterally, and if
not carefully searched for, it may not be closed adequately. The external anal
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sphincter retracts laterally within the fascial sheath, and the severed ends should
be grasped with Allis clamps and sutured with either an end-to-end approximation or an overlapping technique using interrupted sutures, preferably a prolonged delayed absorbable suture such as #2-0 polydioxanone [53]. In suturing
the perineal body, several interrupted sutures may be needed to eliminate dead
space. Care should be taken to repair any lacerations of the superficial transverse
perinei muscles. The bulbocavernosus muscles, which surround the vaginal orifice, should be sutured together into the central raphe using the ‘‘crown’’ stitch.
A running subcuticular suture is usually used to close the perineal skin.

Vaginal trauma
Vaginal wall lacerations are usually longitudinal and frequently related to
forceps or vacuum delivery but may also occur spontaneously. More vaginal wall
lacerations occur when an episiotomy is withheld [28]. A shorter second stage of
labor has been reported as a significant predictor of sulcus tears [67]. Most of
these tears are superficial, but some can be deep and extend into the perirectal
fossa. Rarely, tears can extend into the peritoneal cavity. Vaginal lacerations are
usually repaired with running-lock chromic or Vicryl suture; if deep, they may
require some interrupted sutures to close dead space. Be aware of the ureters
when suturing near the vaginal fornices. If a hematoma forms, it should be
opened and evacuated. Usually no specific site of bleeding is identified and the
area should be oversewn. Occasionally a drain or vaginal pack is necessary for
24 hours. Patients with excessive postpartum perineal or vaginal pain should be
inspected for hematomas. Unless they are small, vulvar hematomas should be
opened and clots should be evacuated. Prophylactic antibiotics should be considered when large hematomas are evacuated.

Summary
The era of routine episiotomy is gradually ending in the United States and
throughout the world. Previously perceived benefits gradually have been disproved as evidence-based scientific clinical studies have shown the detrimental
effects of episiotomy to outweigh any benefits. An operative vaginal delivery in
combination with an episiotomy even further increases the risk of severe perineal
trauma. There always will be circumstances in which prudent clinical judgment
may dictate the necessity for an episiotomy: fetal distress, shoulder dystocia,
breech delivery, persistent occiput posterior, forceps or vacuum extraction operations, and maternal exhaustion [63]. In most of these situations, however, an
episiotomy often can be avoided. We should attempt to keep our episiotomy rates
as low as wisdom allows. The fact that some obstetric programs have been able to
reduce their rates to as low as 1% or 2% is impressive. Some practitioners still
adhere tenaciously to routine episiotomy as a preventive strategy for pelvic floor
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protection. Changing the way physicians practice medicine can be difficult.
Perhaps more hospital perinatal review committees should evaluate episiotomy
rates and strive to convince their staff to reduce their rates to less than 20%. We
can learn to be more patient and allow the natural forces of labor to gradually
stretch the perineum. In reviewing the extensive volume of published literature
on episiotomy and perineal-vaginal trauma, the best advice lies in the dictum
‘‘Don’t just do something, sit there!’’ [38].
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