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Surgical anatomy of the vaginal introitus
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Abstract

Aim: The vaginal introitus is the entrance to the vagina, encompassing the
anterior and posterior vestibules and the perineum. The surgical anatomy of the
vaginal introitus, the lowest level of the vagina, has not been subject to a recent
comprehensive examination and description. Vaginal introital surgery (perineor-
rhaphy) should be a key part of surgery for a majority of pelvic organ prolapse.
Methods: Cadaver studies were performed on the anterior and posterior
vestibules and the perineum. Histological studies were performed on the
excised perineal specimens of a cohort of 50 women undergoing perineor-
rhaphy. Included are pre- and postoperative studies which were performed on
50 women to determine the anatomical and histological changes achieved with
a simple (anterior) perineorrhaphy.

Results: The vaginal introitus is equivalent to the Level III section of the vagina,
measured posteriorly from the clitoris to the anterior perineum then down the
perineum to the anal verge. The anterior and posterior vestibules, with
nonkeratinizing epithelium, extend laterally to the keratinized epithelium of
the labia minora (Hart's line). The anterior vestibule has six anatomical layers
while the posterior vestibule has three. The perineum has an inverse trapezoid
shape. Perineorrhaphy specimens were a mean 2.9cm wide and 1.6 cm deep.
They show squamous epithelium with loose underlying connective tissue. There
were no important structures seen histologically, for example, ligaments or
muscles. Microscopically, only 6 (12%) were completely normal with 44 (88%)
showing minor changes including inflammation and scarring. Considerable
anatomical benefits were achieved with such a perineorrhaphy including a 27.6%
increase in the perineal length and a 30.8% reduction in the genital hiatus.
Conclusion: An understanding of the anatomy and histology of the vaginal
introitus can assist with performing a simple and effective perineorrhaphy, the
main surgical intervention at the vaginal introitus.
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1 | INTRODUCTION

Vagina comes from the Latin for “sheath,” an organ of
copulation that receives the penis during sexual
intercourse." The introitus is the entrance (Latin:
“intro”—into; “ire”—to go—to go into); here, the
vagina as a hollow organ. It represents Level III of the
vagina,2 that is, those areas distal to the hymen
(Figure 1), anterior, lateral and posterior. It incorpo-
rates the (i) anterior vestibule: anterior and lateral
areas distal to the hymen. Laterally, it extends as far
as Hart's line where the labia minora commence; (ii)
posterior vestibule: posterior and posterolateral areas
distal to the hymen out to Hart's line; (iii) the
perineum” (predominantly anterior aspects), from
distal margin of posterior vestibule down to anal
verge. The emphasis on the word “introitus” acknowl-
edges the areas that might affect vaginal entry.

The word “vestibule” comes from the Latin
“vestibulum” meaning “a small cavity or a space at
the entrance of a canal.”"® The vaginal vestibule is
the space posterior to the glans clitoridis (clitoris) and
between the labia minora,"* extending posteriorly to
the anterior perineum (Figure 2). It can be divided
into anterior and posterior vestibule by a horizontal
line at the posterior aspect of the hymen.? The area
posterior and inferior to the posterior vestibule and
extending to the anal verge (within the yellow line) is
defined as the “perineum.” It should be noted that
this is the more commonly used clinical definition of
perineum which is at variance with the definition
used in anatomical texts.>
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FIGURE 1 Vaginal introitus is Level III of the vagina®
incorporating anterior and posterior vestibules® and the perineum
down to the anal verge.
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FIGURE 2 Vaginal introitus: anterior and posterior
vestibule (as outlined by Hart's line),® and the perineum (within the
yellow line extension to Hart's line to the anal verge).

2 | ANTERIOR VESTIBULE

The anterior vestibule extends posteriorly from the
glans clitoridis to the posterior aspects of the hymenal
ring and laterally to the start of the labia minora.’ The
lateral junction, Hart's line, is where the smoother and
shinier transitional appearance of the nonkeratinized
stratified squamous epithelium, similar to the vagina,
changes to keratinized skin.” It contains the openings of
the vagina, urethra, and the ducts of the greater
vestibular glands.?

The overall anatomy and the layers of the anterior
vestibule differ significantly from those of the posterior
vestibule.® The anterior vestibule is more fixed anatomi-
cally overall and contains the pyriform-shaped erectile
bodies known as the vestibular bulbs.> These do not
extend as far posteriorly as the posterior vestibule. The
fixity of the anterior vestibule is further enhanced by the
insertion of the external urethral orifice and connections
with the clitoral complex.’

Anatomical dissection of the anterior vestibule
(Figure 3) will reveal the following six layers (vs. only
three layers posterior to the bulb of the anterior
vestibule): (i) skin, (ii) subcutaneous tissue (ScT),
(iii) superficial perineal fascia, (iv) bulbospongiosus
muscle, (v) bulb, and (vi) perineal membrane.

Although the histology of the vulva is the same as
skin on other parts of the body, the anterior vestibule
differs in that it is nonkeratining epithelium. It contains
sebaceous glands which can be numerous. There are,
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FIGURE 3 Superficial dissection of the anterior and posterior
vestibules®: urethra marked by probe (U), crus of the clitoris (CC),
superficial perineal fascia (SPF), perineal membrane (PM),
superficial transversus perinei muscle (STPm), fourchette (F),
bulbospongiosus muscle (BSm), sphincter ani externus (SAE), anus
(A). Fuller description in Haylen et al.?

however, generally no eccrine sweat glands or hair
follicles. Minor vestibular glands, comprised of acini
lined by mucinous columnar epithelium, may also be
present. The ducts of the greater vestibular (Bartholin's)
glands open into the vestibule at the 4 and 8 o'clock
positions. These glands contain acini lined by mucinous
columnar epithelium as well as ducts lined by a
transitional epithelium with a change to squamous
epithelium at the ostia.

Pigmentation of the basal layer is variable and com-
moner in darker skinned individuals. It may also occur on a
background of chronic inflammatory vulval conditions such
as lichen sclerosis, lichen simplex chronicus, and psoriasis.

Surgical intervention to the anterior vestibule is
uncommon. Bartholin’s gland issues an exception

3 | POSTERIOR VESTIBULE

The posterior vaginal vestibule extends posteriorly from
the hymen to the anterior perineum and laterally to the
junction with the labia minora (Hart's line).” In women
at posterior repair, its mean superoinferior length is
1.8 cm.® There are no clear figures reported for its width.
There is one anteroposterior measurement, the genital
hiatus (GH), which is measured from the middle of the
external urethral meatus to the posterior aspect of the
hymen.? This will change considerably with a perineal
repair (Table 1). GH has been noted to be sensitive to
pelvic organ prolapse (POP) changes’: it measures
around 2.7cm in women with no significant prolapse
or post-POP repait’; it measures up to 4.2cm (mean)
in those with Stages III and IV POP’ or before a POP
repair.

FIGURE 4 Dissection of the posterior vestibule®:
subcutaneous tissue (ScT); perineal body (PB). Fuller
description in Haylen et al.?

The perineal body (PB), a part posterior vestibule—
part perineal measurement, is measured from the
posterior margin of the hymen, out to the anterior
perineum then down to the midanal opening.>” It is thus
a difficult measurement over two planes at right angles to
one another. Its sensitivity to POP changes has been
noted to be poor.”

The posterior vestibule, like its anterior equivalent is
lined by nonkeratinized stratified squamous epithelium
similar to the vagina.’ It further highlights the point
that the posterior vestibule should be named “vaginal”
rather than “vulval.”® There is no difference between
the normal histology of the anterior and posterior
vestibules.?

Posterior to the bulb at the end of the anterior vestibule,
the posterior vestibule (Figure 4) contains only three layers,
that is, skin, ScT, and superficial perineal fascia.’> The depth
of the skin and ScT in the posterior vestibule is around
1.5cm.” This contributes to the elasticity required, particu-
larly for obstetric and sexual function.?

4 | PERINEUM
The area posterior and inferior to the posterior vestibule
and extending to the anal verge is defined as the
“perineum.” The perineum can be described as an
inverse trapezoid shape (Figure 5). It is bounded
anteriorly by the distal limit of the posterior vestibule,
which measures around 2.0-2.5cm, or even more in
those with obstetric damage. An extension of Hart's line
descends posteromedially on each side to the anterolat-
eral aspects of the anal verge. Its posterior boundary is a
line passing through the anterior aspect of the anal verge,
measuring around 1.0-1.5 cm.

The perineum is more likely to be subjected to
obstetric and surgical trauma.” Such trauma would tend



HAYLEN ET AL.

;‘cmurology_Wl LEYM

TRAPEZOID

FIGURE 5

Inverse trapezoid

FIGURE 6 (A) Perineal gap (PG): thinned out medial area
(cm) between Moynihan forceps placed bilaterally where the labia
minora meet the perineum.>*** (B) Perineorrhaphy width

(PW)° and perineorrhaphy depth® (PD).

to create defects, particularly at its anterior perineal
margin.” Restoration of the equivalent of the nulliparous
state would generally require commencing any repair of
the area at its anterior margin (anterior perineum).
Deciding to embark on such a restoration would
involve (i) an appreciation of available and relevant
measurements of perineal defects; (ii) whether the
restoration can be simply achieved; (iii) whether
the restoration is effective; (iv) whether the restoration
is safe histologically.

There are number of available and relevant measure-
ments of perineal defects™®: (i) perineal gap (PG)
(Figure 6A): thinned out medial area (cm) between
Moynihan forceps placed bilaterally where the labia
minora meet the perineum.>>®® This represents more
commonly the area of obstetric damage. The excision of

‘\
Crodynamics

this area and its resuture, we will propose, represents an
effective perineorrhaphy. (ii) The area excised, perineor-
rhaphy width (PW) and depth (PD) (Figure 6B),° can be
measured; (iii) perineal length (PL) (Figure 7): distance
from the posterior margin of vestibule to the anterior
anal verge®®; (iv) mid-perineal thickness (MPT)
(Figure 8): thickness of the mid-perineum in the
midline>®; (v) GH (Figure 9>>"): as noted in the posterior
vestibule section.

5 | PERINEORRHAPHY

Perineorrhaphy, generally the final part of a POP repair,
is the main surgical intervention involving the perineum.
An understanding of the anatomical and histological
aspects can assist surgeons in performing a simple and
effective perineorrhaphy. For a vaginal POP surgery, its
important to include a Level III repair (perineorrhaphy)
to reduce the incidence of POP recurrence. It provides or
augments posterior support to simultaneous anterior
vaginal and vaginal vault repairs.

Level III provides the second greatest posterior
vaginal defect (PG: mean 2.9cm) in the posterior
compartment, after Level I (mean 6.0 cm).® Figure 10A
shows that the end result, after multiple vaginal
deliveries would be the posterior vestibule/anterior
perineum no longer looking like the intact state.” There
is thinning anterior and medial to more normal thickness
tissue posteriorly, laterally, and inferiorly.>

We propose that a simple and effective perineorrhaphy
is performed by simply excising the PG (Figure 10B) and
reconstituting it, to obtain a consistent preobstetric
appearance (Figure 10C). This perineorrhaphy has been
subject to the following anatomical® and histological
testing.

The first troche of perineorrhaphy testing is anatomi-
cal. At 50 consecutive posterior repairs,’ measurements
were taken pre- and postoperatively of (i) PW° equals
PG?; (ii) PD%; (iii) PL*®; (iv) MPT*>®; (v) GH*®7; (vi) total
posterior vaginal length (TPVL)>®; (vii) total vaginal
length (TVL)*®; and (viii) posterior vestibule length
(PVL—new).

The perineorrhaphy anatomical results are in
Table 1.° The excised perineums, eliminating the 100%
of the PG, had a mean width 29cm and depth
1.6 cm.® The latter measurement means that, on average,
the anterior 55% of the perineum was involved. Other
anatomical advantages were a 27.6% mean increase in PL
(from mean 2.9 cm to mean 3.7 cm); a 30.8% reduction in
the GH (from mean 3.9cm to mean 2.7cm); a 57.1%
increase in MPT (from mean 0.7cm to mean
1.1cm).® There was no reduction in the PVL.
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TABLE 1 Changes in perineal

Marker Pre-OP (cm) Post-OP (cm) Change
) ) anatomical markers before and after
Perineorrhaphy width (PW) 2.9 (1.5-5.5) 0.0 100% { perineorrhaphy’®
Perineorrhaphy depth (PD) 1.6 (0.8-2.0) 0.0 100% ¢
Perineal length (PL) 2.9 (1.5-4.5) 3.7 (2.0-5.5) 27.6% 1t
Mid-perineal thickness (MPT) 0.7 (0.4-1.1) 1.1 (1.0-1.6) 57.1% *t
Genital hiatus (GH) 3.9 (2.3-6.5) 2.7 (2.0-4.5) 30.8% |
Total posterior vaginal length (TPVL) 9.2 (6.0-12.5) 8.9 (5.7-11.5) 33% 1
Total vaginal length (TVL) 7.5 (3.5-11.5) 7.2 (4.0-9.5) 4.0% |
Posterior vestibule length (PVL) 1.7 1.7 0.0%

FIGURE 7 Perineal length (PL): distance from posterior
margin of vestibule to anterior anal verge.°

The second troche of perineorrhaphy testing is
histological. This analysis (unpublished) was performed
by specialist gynecological pathologists on a second
cohort of 50 consecutive women (mean age 63, mean
parity 2.6, mean weight 71kg) undergoing posterior
repairs (a subgroup of the 300 women in Haylen et al.®).
The excised perineorrhaphy specimens (mean PW
2.7 cm, mean PD 1.5cm) consisted of squamous epithe-
lium with loose underlying connective tissue. No
important structures, for example, ligaments or muscle,
were seen histologically. Macroscopically, no significant
abnormality was observed.

Microscopically, only 6 (12%) were completely
normal with 44 (88%) showing minor changes: (i) mild
keratosis in 24 (48%); (ii) scarring in the underlying
connective tissue in 17 (34%); (iii) inflammation in 24
(48%) with lichen sclerosus in 6 (12%). Anterior
perineal excision appears histologically safe and
appropriate with no important structures contained
in the excised tissue and 88% showing microscopic
histological change, the excision of which might well
be beneficial.

FIGURE 8 Mid-perineal thickness (MPT): thickness (cm) of
the mid-perineum in the midline.*®

FIGURE 9 Genital hiatus: middle of the external urethral

meatus to the posterior aspect of the hymen.>%’

While clear descriptions of perineal anatomy are not
abundant in the literature, muscle and ligaments are stated
as being involved in the area.” ™ It has been stated that the
anterior perineum contains the PB and muscles including
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(A)

FIGURE 10 (A) Perineal gap (before excision); (B) perineal
gap (after excision); (C) reconstituted perineum.

the superficial and deep transverse perineal muscles.'’ Our
experience did not support this latter finding though we
were excising macroscopically “thinned-out” tissue, medial
and anterior to more normal perineum. It is possible that
this more macroscopically normal tissue laterally and

R vsurourology_wl LEY 1245
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FIGURE 11 Excised perineum showing (A) lichen sclerosis;
(B) inflammation and scarring.

inferiorly to that excised, could have contained these more
important structures (Figure 11).

Of the 88% with microscopic histologic changes,
epithelial and connective tissue involvement occurred in
70% and 64% cases, respectively. Sixty percent had multiple
changes with 43% having both epithelial and connective
tissue abnormalities. Many of these changes including
scarring will represent PB disruption, episiotomy sequelae,
and other childbirth perineal trauma.®'*'> Other changes
such as atrophy and inflammation might be more likely to
occur after menopause. These types of histological findings
were not totally unexpected in this group of women in this
clinical setting. The only slightly unexpected finding was the
12% incidence of lichen sclerosis, potentially premalignant.

Current surgical practice shows considerable uncer-
tainty regarding the issue of perineorrhaphy. In one
survey,'® GH size and concomitant prolapse procedures
ranked highest in surgeons' decision to perform a
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perineorrhaphy.'® Significant heterogeneity exists in the
indications for and in the recommended technique such
as where, in relation to the hymen it should be
performed and whether muscle should be included.'®

We hope to have demonstrated that a simple perineor-
rhaphy, as described above, is histologically safe and
anatomically effective. Perineorrhaphy specimens showed
squamous epithelium with loose underlying connective
tissue with no important structures. Considerable anatomi-
cal benefits can be achieved by such a perineorrhaphy with
the increase in PL and reduction in GH.

6 | CONCLUSIONS
The vaginal introitus is equivalent to the Level III section of
the vagina, measured posteriorly from the clitoris, through
anterior and posterior vestibules to the anterior perineum,
then down the perineum to the anal verge. It differs from the
original (1992) description of Level IIL' though it is
consistent with a more recent (2016)* outline (Figure 1). It
acknowledges those areas that might affect vaginal entry.
The anterior and posterior vestibule with nonkeratinizing
epithelium extend laterally to the keratinized epithelium of
the labia minora (Hart's line). The anterior vestibule has six
anatomical layers while the posterior vestibule has three.
The perineum is an inverse trapezoid shape with its
superficial 1.5 cm comprising skin and ScT.
Perineorrhaphy, generally the final part of a posterior
POP repair, is the main surgical intervention involving the
perineum. A simple perineorrhaphy is histologically safe and
anatomically effective. Its use can augment posterior vaginal
vault support to anterior vaginal and vaginal vault repairs
and prevent the incidence of recurrent POP.
Perineorrhaphy specimens (excision of PG) show
squamous epithelium with loose underlying connective
tissue. There were no important structures, for example,
ligaments or muscle seen histologically. Microscopically,
only 6 (12%) were completely normal with 44 (88%)
showing minor changes including inflammation and
scarring. Considerable anatomical benefits can be
achieved by such a perineorrhaphy including a 27.6%
increase in the PL and a 30.8% reduction in the GH.
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