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INTRODUCTION:

he anatomy, pathophysiology, and treat-

ment of pelvic organ prolapse has

significantly evolved over the last decade

with increasing understanding of anatomy

and development of minimally invasive
surgical procedures. Although support for the pelvic
viscera, the vagina, and neighboring structures
involves a complex interplay between muscles,
fascia, nerve supply, and appropriate anatomic
orientation, the endopelvic fascia and pelvic floor
muscles provide most of the support function in the
female pelvis. Laparoscopic reconstructive pelvic
surgery requires a thorough knowledge of pelvic floor
anatomy and its supportive components before repair
of defective anatomy is attempted. This review
reviews contemporary concepts in pelvic support
anatomy, describes the various laparoscopic surgical
techniques currently available for reconstructive
pelvic surgery, and summarizes currently published
results of laparoscopic reconstructive pelvic surgery.

ANATOMY OF PELVIC SUPPORT
Endopelvic Fascia

To understand the pelvic support system of the
female pelvic organs, it is useful to subdivide the
pelvic support system into 3 axes: 1) the upper verti-
cal axis, 2) the midhorizontal axis, and 3) the lower
vertical axis. The endopelvic fascia — a network of
connective tissue and smooth muscle — constitutes
the physical matrix which envelops the pelvic viscera
and maintains the integrity of the axes supporting the
bladder, urethra,
uterus, vagina,
g 0 and rectum in
their respective
anatomic rela-
tionships.
DelLancey
further des-
cribes the 3 lev-
els of support
axes as follows:
level 1 — superi-
or suspension of
the vagina to the
haf ¥ cardinal-
uterosacral
complex; level 2
— lateral attach-
ment of the

Ischial spine &
sacrospinous
ligament

Levator ani

Pubocervical fascia

Figure 1. Level 1 (apical suspension) and level 2
(lateral attachment). Level 1 — paracolpium sus-
pends the vagina apex from the lateral pelvic

sidewall via the uterosacral-cardinal complex. upper 2/3 of the
Level 2 - the anterior vaginal wall is attached vagina; and
laterally to arcus teninous fascia pelvis and the level 3 - distal
posterior vaginal wall is attached laterally to fusion of the

the fascia overlying the levator ani muscle.
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vagina into the urogenital diaphragm and perineal
body.* In this support system, the endopelvic fascia
system is thought to be continuous, extending from
the origin of the cardinal-uterosacral complex to the
urogenital diaphragm, providing structural support to
the vagina and adjacent organs. (Figure 1)

Level 1 - Apical Support

The cardinal-uterosacral complex provides apical
support by suspending the uterus and upper one third
of the vagina to the bony sacrum. This complex can
be described as 2 separate entities: the cardinal liga-
ment and the uterosacral ligament. The cardinal liga-
ment is a fascial sheath of collagen that envelops the
internal iliac vessels and then continues along the
uterine artery, merging into the visceral capsule of the
cervix, lower uterine segment and upper vagina. The
uterosacral ligament is denser and more prominent
than the cardinal ligament. Collagen fibers of the
uterosacral lig-

ament fuse dis-
tally with the
visceral fascia
over the cervix,
lower uterine
segment, and
upper vagina,
forming the
pericervical
ring; proximally
these fibers
end at the pre-
sacral fascia
overlying the
second, third,
and forth sacral

Pubocervical Uterosacral
fascia Ligaments (broken)

vertebrae. This Figure 2. Uterine prolapse - begins with

complex ap- breaking or cutting utreosacral liga-
pears to be the ments.

most support-

ive structure of the uterus and upper 1/3 of the vagi-
na. Disruption of the cardinal-uterosacral complex
may result in uterine descensus or vaginal vault (apex)
prolapse. (Figure 2) Likewise, the most common
cause of vaginal vault prolapse is previous hys-
terectomy with failure to adequately reattach the car-
dinal-uterosacral complex to the pubocervical fascia
and rectovaginal fascia at the vaginal cuff intraopera-
tively. (Figure 3)

An enterocele is defined as a pelvic floor hernia
where the parietal peritoneum comes into direct con-
tact with the vaginal epithelium with no intervening
fasica.>® In normal pelvic supportive anatomy, the
anterior pubocervical fascia, posterior rectovaginal
fascia, cardinal-uterosacral ligaments and paracolpial
fibers all converge, or fuse to form the pericervical
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Uterosacral

ligament

Vaginal vault prolapse

Figure 3. Vaginal vault prolapse - the

apex of the vagina is prolapsed due to the
lack of uterosacral ligaments attachment.

ring. The in-
tegrity and
continuity of
these sup-
portive  tis-
sues can be
compromis-
ed in patients
who have
had a com-
plete hyste-
rectomy as
previously
described.*®
An enterocele
is likely to be
directly re-
lated to a dis-

ruption of the fusion of the proximal margins of the
pubocervical and rectovaginal fascia. (Figure 4) Al-
though vaginal mucosa may cover this defect, it is not
supportive, which greatly increases the likelihood that
an enterocele will eventually develop within the vagi-

nal cavity.

Peritoneum

Pubo-
cervical
fascia

Vaginal
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Though it
is possi-
ble to
have an
entero-
cele with-
out con-
current
vaginal
vault pro-
lapse, the
two de-
fects usu-
ally occur
concomi-

Figure 4. Enterocele - is defined as peri-

toneum in direct contact with vaginal epithe-

lium with no intervening fascia. Note the

difference between vault prolapse in figure 3
and enterocele here.

tantly. Al-
though
the depth
and over-
all anato-

mic configuration of the cul-de-sac have been impli-
cated in the development of the enterocele, it has
never been proven to be the primary etiology.

Level 2—Lateral Support

Level 2 provides horizontal support to the bladder,
upper two thirds of the vagina, and rectum. Addi-
tionally, the vaginal wall itself has inherent support be-
cause of its fibromuscular composition, which is often
referred to as “fascia”. Anterior support of the vaginal
wall is provided by the pubocervical fascia, and pos-
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cervical
fascia
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Figure 5. Space of Retzius — normal

anatomy.
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terior support is
provided by the
rectovaginal
fascia. The pu-
bocervical fas-
cia, found be-
tween the blad-
der and the va-
ginal epitheli-
um, attaches
laterally to the
arcus tendi-
nous fascia pel-
vis, also refer-
red to as “the
white line”.
(Figure 5) The
white line is a

linear thickening
of the parietal fas-
cia overlying the
levator ani mus-
cles and can be
traced along its
course, starting at
its origin at the
ischial spine,
along the pelvic
sidewall (obtura-
tor internus mus-
cle) to its insertion
into the pubic
bone. A breechin
the integrity of the
pubocervical fas-
cia or a defect in
its lateral attach-
ment at the white
line can result in

Pubocervical

Levator
ani

Paravaginal
" g Defect
s fllglusivanl

Figure 6. Paravaginal defects: lateral vagi-
nal wall defects result in cystourethrocele
as seen from the space of Retzius.

an anterior vaginal wall prolapse known as a cysto-
cele, urethrocele or a cystourethrocele. (Figure 6)
Posteriorly, the rectovaginal septum, found be-
tween the vaginal epithelium and the rectum, attach-
es laterally to the fascia over the levator ani muscles.

The rectovaginal

septum lies between the vaginal

epithelium and rectum, suspended superiorly by the
cardinal-uterosacral complex and laterally attached to
the fascia of iliococcygeal muscle and distally fused
to the perineal body. This intact rectovaginal septum
is the support system of the posterior vaginal wall and
helps maintain the rectum in its posterior position. A
breech in the integrity of the rectovaginal septum or a

defect in its lat-
eral attachment
to the iliococ-
cygeal muscles
often results in
development of
a rectocele.
(Figure 7)
Level 3 -
Distal
Support

The vagina and
its support
structures  of
pubocervical
and rectovagi-
nal septum tra-
verse the uro-
genital hiatus to
distally  fuse
into the parietal
fascia of the
pubococcygeal
and puborectal
muscles and
the perineal
membrane.
The rectovagi-

nal septum
fuses to the
perineal body

and the pubo-
cervical fascia
fuses to the
perineal mem-
brane of the

Pubocervical fascia
(suppayt system)

Vaginal epitheliu

(skin) -

Rectovaginal fascia
*support system)
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Figure 7a. Rectovaginal fascia - normal
anatomy.
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(defect in rectovaginal fascia)
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Figure 7b. Rectocele - caused by a defect in
the rectovaginal fascia.

urogenital triangle, which subsequently fuses to the

pubic bone.

* To be continued in next issue
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