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Preface

For untold generations, women have experienced vaginal relaxation that occurred
years after childbearing. Women were also the first to recognize the initial feeling
of relaxation that preceded the more noticeable and uncomfortable degrees of
prolapse. Some women performed removal of this protrusion through self-inflicted
vaginal hysterectomy. The fact that some women recovered from this self-inflicted
procedure eventually encouraged gynecologic surgeons to perform planned vaginal
hysterectomy. Willughby, P. Observations in Midwifery, edited from the original MS
by Henry Blenkinsop, 1863. Yorkshire, England: SR Publishers Ltd; 1972.

Surgical repair of genital prolapse had progressed to the point of being somewhat
successful by the end of the nineteenth century. However, reduction of the
offending bulge was the goal of these early surgeries, not restoration of normal
anatomy. At that time, normal functional vaginal anatomy was not really well-
understood. The risks of reparative vaginal surgery today are minimal so that
patients who are annoyed or distressed by genital prolapse can be confident that
any degree of prolapse can be corrected by restorative vaginal surgery.
Compensatory procedures that reduce the bulges, such as midline plication
procedures of the anterior and posterior segments of the vagina, must be
considered as relics of the past. Failure rates from such procedures are
unacceptable and may alter the normal form and function of the vagina.

Operating through the vagina is the prerogative and imperative of the gynecologic
surgeon. This basic point led to the concept of this book. Vaginal surgery is,
without question, the most minimally invasive way to perform most, if not all,
gynecologic procedures. Vaginal operations are performed through a natural
orifice. We believe that successful reconstruction of pelvic organ prolapse depends



on the proper understanding of pelvic anatomy and the restoration of that
anatomy. With few special exceptions, we believe that changes in vaginal support
anatomy are best identified and repaired through the vagina and with dissections
that are performed in the retroperitoneal spaces than those that access the
peritoneal cavity with large or small incisions. Certainly the operative strain on the
patient is lessened. The chapters on repair of the various segments of the prolapsed
vagina outline techniques to correct the anatomy causing cystoceles, rectoceles,
and enteroceles. These surgeries restore the fascial breaks that cause these
conditions back to their original attachment to the pericervical ring within the
interspinous diameter. Healthcare is becoming more expensive; therefore, in order
to be cost-effective, surgery should be performed correctly, the first time.

The chapters on hysterectomy reflect our longstanding beliefs, now documented by
clinical evidence, that the vaginal approach to hysterectomy can be successfully
and safely performed on most patients who require uterine removal, with better
medical and economic outcomes than other approaches promoted to women.
Despite the plethora of evidence supporting the use of vaginal hysterectomy, we
believe the advancement of this operation appears to be retarded by uninformed
authority and physician inertia.

Every year there are concerns that the vaginal approach to gynecologic surgery will
be lost as there are fewer teachers of this science and art. However, it appears
that each generation of gynecologic surgeons seems to rediscover the many
benefits of the vaginal approach. Hopefully, this book will add to the education of
future generations of vaginal surgeons.

We acknowledge with sincere praise the work of David Nichols and Clyde Randall,
whose classic textbook helped pave the way for reconstructive and vaginal surgery.
Gratitude is expressed to each contributing author for their expertise and clarity in
communicating and writing their chapters. Particular thanks are expressed to our
publisher, Lippincott Williams & Wilkins; our editors, Nicole Dernoski and Ryan
Shaw; our artist, Joyce Lavery; and to our editorial specialist, Donna Roth, for
patience, encouragement, and help.

S. Robert Kovac MD
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Foreword

The subject of this book, more than any other subject, defines what gynecologic
surgery is about. Providing patients' relief from the discomforts and
embarrassments of various degrees and types of uterine prolapse and vaginal
relaxations has stimulated the inventive genius of gynecologic surgeons for over 100
years and will continue to do so for many years to come. This, and related subjects
in vaginal surgery, has become sufficiently special and complex to require a
separate rendering from a general textbook of gynecologic surgery. Vaginal surgery
is a special part of gynecologic surgery. Many vaginal operations require special
technical skills and training in order to offer consistently good long-term results
and to offer the benefits of the vaginal approach to the patient. The benefits to
the patient include lower operative morbidity, easier and quicker procedures,
better restoration of anatomy and function, and better results in the long-term.
These are valid reasons to choose the vaginal approach, and they deserve special
recognition and emphasis.

If, because of lack of experience or technical skill, a gynecologic surgeon is unable
to give a patient the advantage of the vaginal approach, then the patient should be
referred to another more experienced and technically skilled gynecologic surgeon
without hesitation. This is not an admission of inadequacy, but rather a desire to
provide the advantages of vaginal surgery to each patient when appropriate as
determined by a careful evaluation of many factors.

When relaxation of the pelvic floor and uterine prolapse exist, structural weakness
of the pelvic floor tissues also exists, sometimes generally throughout the pelvis
and sometimes site specific in single or multiple sites. The choice of the most
appropriate reparative operation requires a very careful identification and



evaluation of all anatomical defects, assessment of the patient's general health,
appropriate special studies, improvement in the patient's health and in the health
of tissues to be dissected, and recognition of the health care team's ability to
secure the patient's cooperation in operative and postoperative recovery (smoking
cessation, weight control, perineal exercises, etc.). Rarely is such an operation
urgent. The patient can take advantage of the time before surgery to improve the
results of surgery. Unfortunately, despite correct preoperative preparation, correct
choice of operation, and skillful technical performance of the procedure, the long-
term success may depend on the intrinsic strength of pelvic tissues, or lack of it.

We must not forget that relief of the patient's symptoms is the gold standard of
success. An operation cannot be considered successful if the patient's symptoms are
not relieved, even though the anatomy is restored. Remember that it is difficult to
make an asymptomatic patient feel better by operating on her, but, unfortunately,
it is possible to make her feel worse. Postoperatively, some patients may develop
symptoms related to coital function, bladder function, bowel function, and even be
more likely to develop more severe degrees of prolapse and relaxations in the
future as pelvic support tissues weaken over years. It is unwise to subscribe to the
idea that it is easier to fix minimal degrees of asymptomatic anatomical relaxations
now rather than wait until they become more pronounced and possibly also
symptomatic. Many patients live many years with minor relaxation problems that
never get worse, never become symptomatic, and never require surgery. In this
regard, Dr. Richard TeLinde's advice should be remembered when asked when to
operate on patients with vaginal relaxation problems, a€cewhen they ask me to,a€e
which is an indication that patients knew best when surgery is required for relief.

It is reasonable to assume that, in most patients, posthysterectomy prolapse of the
vaginal walls, including the vaginal vault, can be prevented by providing proper
support to the vagina when hysterectomy is done, either abdominally, vaginally, or
laparoscopically. There may be a few patients with special inherent problems (such
as connective tissue abnormalities, severe chronic lung disease with chronic cough,
chronic intractable constipation with straining, etc.) who are destined to have
prolapse of the vagina in spite of good surgical judgment and surgical techniques. It
is likely more common when hysterectomy is done for uterine prolapse without
providing proper support and direction to the vaginal apex, or with failure to
detect and correct an enterocele. The exact incidence of posthysterectomy vaginal



vault prolapse is unknown, but may be about 0.1. An important objective for
gynecologic surgeons is to reduce this number to the absolute minimum. The upper
portion of the vagina is normally supported posteriorly in the presacral area by
endopelvic fascia and the levator ani complex, an important anatomical point when
choosing an operative technique that will restore normal vaginal anatomy and axis
in a patient who is having a hysterectomy and especially a reconstructive
operation.

Controversy as to the best surgical management of female organ prolapse exists
today and will continue in the future. A variety of surgical techniques should be
mastered in order that the best operation or combination of operations can be used
depending on the characteristics of each patient. Sometimes the findings at
operation may dictate changes in the operation planned. Eventually, all surgical
techniques must be carefully evaluated so that anatomic and functional results will
continue to improve in the future. Admittedly, however, it is difficult to perform
the usual randomized studies with matched controls when so many variables are
involved. It is especially difficult when the skill of the individual surgeon is one of
the greatest variables.

One must not forget that for some patients an operation may not be the most
appropriate solution to the problem. For many years, a properly fitting pessary has
provided satisfactory relief of symptoms in some patients. Certainly, pessaries may
cause problems if improperly fitted or neglected. Sometimes, symptoms can be
relieved by a combination of limited vaginal surgery and pessary use. In patients
whose medical condition does not allow major vaginal reconstructive surgery,
correct pessary use may achieve good results. Perhaps more time should be spent
teaching the art of pessary use. When patients are offered an alternative to
surgery, some may try a pessary for a while to see if it provides sufficient comfort
and relief. If not, surgery can then be done. Advances in Reconstructive Vaginal
Surgery should also include a consideration of effective nonsurgical methods of
management.

Gynecologic surgeons who are truly devoted to mastering reconstructive vaginal

surgery would find their work more interesting and rewarding if they took the time
to review the history of the subject. It is important to know what has gone before,
what has worked and what was abandoned, and why. A review of the history of the



treatment of utero-vaginal prolapse includes important highlights that parallel the
history of gynecologic surgery in general. The history begins in ancient times when
uterine procedentia was treated by painting the vaginal walls with various caustic
agentsa€’even red, hot pokers were used to cause scarring of the vaginal walls.
Some women were suspended by their feet upside down for hours. When surgery
became safer after asepsis and anesthesia were discovered, various surgical
procedures were tried. Older gynecologists of today will barely remember the
Watkins-Wertheim interposition operation, the Manchester-Fathergill operation,
the Spalding-Richardson Composite operation, the Kelly Plication operation, ventral
fixation of the uterus and numerous other techniques of uterine suspension, and
other operations rarely performed today. These and other operations are examples
of the inventive genius of gynecologic surgeons as they struggled through the early
20th century to help patients with uterine prolapse and vaginal relaxation
problems. Vaginal hysterectomy with anterior and posterior colporrhaphy became
the operation of choice in the last century until it was recognized that it was not a
satisfactory operation in all patients, especially those with advanced degrees of
prolapse. Something more was needed to achieve permanently good results.
Recently, great progress has been possible due to advances in suture technology,
and a better understanding of the anatomy of female reproductive organ support
and reasons why support fails.

For this inaugural edition of Advances in Reconstructive Vaginal Surgery, the
editors have chosen an impressive group of experts to write a chapter on his or her
special area of interest. Such a scholarly rendition represents an enormous effort.

The gynecologic surgeon who becomes thoroughly familiar with various aspects of
the subject of reconstructive vaginal surgery, who appreciates the history of the
development of various operative techniques, and who thoroughly masters the
technical details of performing operations vaginally on properly selected patients,
can feel enormous pride in his or her achievement. The challenge is enormous, and
the personal satisfaction is tremendous when the patient is permanently relieved of
the indignity and suffering associated with uterine prolapse, vaginal relaxations,
and associated problems.

The editors, authors, artists, and publishers can be proud of this important addition
to the literature of gynecologic surgery.



John D. Thompson MD

Professor Emeritus

Department of Gynecology and Obstetrics, Emory University School of Medicine,
Atlanta, Georgia
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1
Operative Anatomy for the Vaginal Surgeon

Robert M. Rogers Jr

The vaginal surgeon requires an understanding of gynecologic anatomy completely
different from that of the surgeon operating through an abdominal incision. The
orientation changes from one looking downward into a supine patient to one looking
horizontally into the vagina and pelvis of a patient in the dorsal lithotomy position.
Instead of a view from above, perpendicular to the long axis of the body and pelvis,
the vaginal surgeon looks directly into the long axis of the body (Fig. 1.1). This change
of view can disorient the surgeon's understanding of surgical anatomy tremendously!
The purpose of this chapter is to reorient the anatomic understanding of vaginal
surgeons and teach them another way of approaching gynecologic pelvic anatomy. The
anatomy described herein is what the vaginal surgeon sees and feels when dissecting
vaginally. In addition, the anatomy is described in order to allow surgeons to visualize
and orient in their minds the structures that they cannot see or feel but that surround
the field of vaginal dissection.

Anatomic Orientation for the Vaginal Surgeon

By convention, all anatomic descriptions refer to the patient who is standing in the
upright position, facing forward. Although the terminology remains the same, the
terms of anatomic description need to be reoriented in the vaginal surgeon's mind as
he or she, sitting or standing, faces the vaginal introitus of the patient in the dorsal
lithotomy position. Anterior directs the operator toward the lower anterior abdominal
wall or pubic crest (toward the ceiling). Posterior directs the surgeon toward the



rectum and the lower portion of the sacrum and coccyx (toward the floor). Superior
directs the pelvic surgeon toward the promontory of the sacrum and the upper
abdominal cavity (that is, cranial toward the patient's head). Inferior directs the
operator down toward the perineal body or the surgeon's chest. The terms lateral and
medial are well understood. Sagittal refers to a plane or anatomic section that divides
the pelvis into a right-sided part and a left-sided part. The sagittal plane courses along
the body's longitudinal axis and is perpendicular to the plane of the anterior abdominal
wall. Coronal or frontal refers to a plane or anatomic section parallel to the long axis
of the body and parallel (not perpendicular) to the frontal plane of the anterior
abdominal wall, sectioning the pelvis into an anterior view (upward to the ceiling) and
a posterior view (downward toward the floor). However, when describing the vaginal
walls, the vaginal surface supporting the urethra and bladder is known as the anterior
vaginal wall and the vaginal surface overlying the anal canal and rectum is known as
the posterior vaginal wall. These descriptions are standardized, since the orientation
of the lower third and upper thirds of the vagina have different anatomic orientations
in the pelvis (Fig. 1.2).

Superficial Pelvic Anatomy by Observation and
Palpation
The surgeon is guided primarily by only two senses of the five available-sight and
touch. Hearing may be used in receiving information, such as in teaching or in warning
(&€eDon't cut that!a€e). Taste is never an option in surgery. Hopefully smell will not
be stimulated during vaginal surgery, although it may be in rectal injury. Learn to
develop the senses. The senses of observation and palpation need to be taught and
appreciated in vaginal surgery. In addition, the vaginal surgeon must possess a passion
and excitement, that is have the &€oeheart,a€« for performing this specialized and
P.4
challenging type of surgery. These attributes of skilled vaginal surgeons must not be
overlooked (1).
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Figure 1.1 Anatomic orientation of the female pelvis to the operating surgeon.

The anatomy herein is described as discovered in the living patient, starting in the
surgeon's office. With the patient in the dorsal lithotomy position, the surgeon
observes the labia, vaginal introitus, perineal body, and anus. In the nulliparous
patient, these structures are a€cenormal&€e in appearance and position (Fig. 1.3). The
perineum is slightly concave due to the pull of the rectovaginal septum from the apex
of the perineal body to the uterosacral ligaments bilaterally. Palpate these perineal
structures after requesting permission from the patient and after explaining the whys
and how of the examination.



Figure 1.2 Anatomic directions in the dorsal lithotomy position.

The examiner must always be alert and sensitive to the patient's feelings, and
determine when parts of the examination are appropriate in the office or clinic exam
room, or more appropriately performed in the operating room with the patient
sedated or asleep. The physician should request the patient's permission for her
examination when she is alert in the office or clinic, regardless of whether the
examination is performed in the office, procedure room, or the operating room. This
applies to all

P.5
potential examiners. A chaperone should be present because of the intimate nature of
this type of physical examination. The examination is performed with the hand gloved
and lubricated. The examiner must always be sensitive to the patient's tolerance of
the awkwardness of the situation and the various maneuvers of palpation.



Figure 1.3 External female genitalia-mons, urethra, vaginal introitus, perineal
body, thigh creases, ischial tuberosities, anus, and muscles around the lower one
third of the vagina. See text.

During the examination, the physicians should ask themselves questions. This attribute
of intellectual curiosity drives the practitioner to increase his understanding. Where is
the anus and perineal body located in relation to the ischial tuberosities? In the
nulliparous woman, they are 1 to 2 cm superior to the plane of the ischial tuberosities.
This is where these anatomic features should be found after reparative surgery. The
proper anatomic positioning of the rectum, anus, and perineal body may help restore
a€oenormala€e defecatory function.



Palpate the consistency of the muscles and the overlying tissues, both with the patient
relaxed and with contraction of the muscles of the vaginal introitus. Palpate these
muscles with the fingers in the vagina and on the perineal body. What happens?
Compare the contraction of these muscles in younger, nulliparous women to older
women who have had several vaginal deliveries. How do these muscles and tissues
move and feel? These muscles are the pubococcygeus and puborectalis portions of the
levator ani, and are located surrounding the lower one third of the vagina and also
have some attachments to the perineal body. These attachments also function in the
support and action of the perineal body. Note their feel, both bulk and strength on
contraction. Note the origins of these muscles from the pubic body and anterior
portion of the pelvic sidewall. Are the overlying tissue layers adherent to the
underlying muscles or do they slide easily and to what degree? The lateral vaginal walls
should slide easily, whereas the anterior and posterior walls are fixed to the urethra
anteriorly and to the perineal body posteriorly. Palpate the pubic arch to the inferior
pubic rami and to the ischial tuberosities, especially in the operating room after the
patient is asleep. Note the thigh creases lateral to the vulva. Obviously, note any
abnormal appearances of the outer perineal structures and record them. Evaluate and
treat any abnormal lesions seen. Surgeons should always learn and build a knowledge
base by correlating their readings of articles and texts with their own continuing
observations and palpations in all patients, both &€cenormaléd€e and with support
defects.

P.6



Figure 1.4 Superficial vaginal examinationa€”anterior superior iliac spine,
inguinal ligament, femoral nerve, artery, vein, pubic tubercle, pubic crest,
superior pubic ramus, inferior pubic ramus, pubic arch, ischial tuberosity,
obturator foramen, ischial spine, arcus tendineus fasciae pelvis, and anterior
vaginal wall. See text.

Palpate the anterior superior iliac spine of the anterior abdominal wall and follow the
inguinal ligament to the pubic tubercle (Fig. 1.4). Palpate the pulsations of the
femoral artery in the groin, just inferior to the midportion of the inguinal ligament.
Palpate the pubic tubercle and pubic crest. Feel the beginning of the superior pubic



ramus as it leaves the central pubic body and courses laterally and posteriorly. Place a
finger in the vagina and the thumb of the same hand on the thigh crease. Feel the
inferior pubic ramus and palpate the medial edge of the obturator foramen, anteriorly
near the pubic body and posteriorly near the ischial tuberosity.

Next, palpate the pubic arch and move posteriorly along the vaginal sidewall to the
ischial spine. What is the directional orientation of the nulliparous vagina? Normally in
the dorsal lithotomy position, the nulliparous vagina is horizontal for 3 cm, then ski-
slopes down toward the ischial spines, taking a 45-degree angle posteriorly (Fig 1.4).
Note the distance from the arch to the spine, normally 7 to 10 cm. What does the
spine feel like? Is it sharp, dull, flat, short? Where does it point? Each woman will have
her own characteristic ischial spine. The reparative vaginal surgeon should reconstruct
the pericervical ring and attach it to the uterosacral ligaments at the level of the
ischial spines. At the ischial spine is where the cardinal-uterosacral ligament complex
merges with the pubocervical fascia and rectovaginal fascia to prevent anterior,
apical, and high posterior vaginal wall prolapses.

Palpate through the vaginal epithelium laterally and feel the pelvic sidewall from the
ischial spine to the pubic arch. In the nulliparous patient, one feels a a€cebanjo
stringad€e running from the spine to arch. This is the arcus tendineus fasciae pelvis or
fascial white line of vaginal and bladder paravaginal suspension. Run the gloved fingers
along the
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underside of the superior pubic rami. Approximately 4 cm lateral to the pubic arch is
the obturator notch, through which travels the a€cerubber banda€e of the obturator
artery, vein, and nerve. Be gentle!

With the patient's permission, perform a gentle rectal examination with a well-
lubricated gloved finger (Fig. 1.5). Palpate the perineal body. Note that the anal canal
as well as the lower third of the vagina fuse with the perineal body, which is
approximately 3 to 4 cm in height. Move posteriorly and palpate the coccyx and lower
portion of the sacrum. Appreciate the right angle of the rectoanal junction. Palpate
the ischial spine and the sacrospinous ligament as it descends medially from the spine
to the lower part of the sacrum. Palpate gently the upper and lower edges of the
sacrospinous ligament as well as the superior and inferior surfaces. What are their
dimensions in length and thickness? The sacrospinous ligament tapers laterally to



insert upon the ischial spine, but fans out medially to insert upon the lower third of
the sacrum. It is tough and fibrous with distinct lower and upper borders.

Figure 1.5 Rectal examination&€’anus, rectoanal junction, rectum, perineal
body, vaginal introitus, ischial spine, coccyx, sacrum, levator ani muscles, levator
plate.



Ask the patient, &€cePlease squeeze my finger with your rectum.a€e Feel the
movement, firmness, and strength of the
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levator plate as the levator ani muscles contract between the rectoanal junction and
the coccyx. The levator plate is only 4 cm long, but is a crucial component in the
mechanism for preventing uterine and vaginal prolapses. The other important
component in prevention of vaginal prolapse is the integrity of the perineal body and
the closure of the vaginal introitus during times of physical stress in the pelvis (Fig.
1.3). Move the finger laterally to appreciate the flatness and firmness of the
iliococcygeus muscle as it travels to the pelvic sidewall and attaches to the obturator
internus muscle via the arcus tendineus levator ani, or muscle white line (not
palpable).

Again, some portions of the anatomic pelvic examination are appropriate for some
patients in the office or clinic setting, whereas other observations and palpations are
better suited when the patient is sedated or asleep. In all cases, the physician and
student examiners should obtain the patient's permission for examinations. In addition,
the clinician will learn more and more as he or she continues to learn pelvic anatomy
from articles, texts, illustrations, photographs, and, most importantly, from his or her
own observations, palpations, and dissections on surgical patients. This is an active
mental process of self-education that soon becomes a lifelong habit. Just as surgical
skills and judgement must be mastered by perfect practice of repetitive movements
and decision making, the understanding and skillful use of surgical anatomy must
constantly be updated and reoriented in the surgeon's mind.



Figure 1.6 Anterior vaginal wall and lateral connectionsa€’vaginal epithelium
pubocervical fascia, anterolateral sulcuses pubic arch to ischial spine, arcus
tendineus fasciae pelvis, fascia endopelvina, pericervical ring, attachments to
cardinal and uterosacral ligaments. See text.

Dissectional Anatomy for the Vaginal Surgeon

Think of the vagina as a tube lined on the inside with skin (Fig. 1.6). Vaginal
epithelium is actually nonkeratinized stratified squamous skin without glands. This
vaginal skin is not &€cemucosad€e! Intimately fused with this skin is an outer



fibromuscular coat of visceral connective tissue enveloping

P.9
blood vessels, lymph channels, and visceral nerves, and containing smooth muscle.
This connective tissue is physiologically alive and is responsible for the transverse
rugations seen on the anterior and posterior vaginal walls. The lateral walls are
suspended and attached to the pelvic sidewalls by lateral wings or septa of visceral
connective tissue. These transverse lateral septa form the anterolateral sulcuses seen
in the nulliparous vagina. This is evident by observation of the upper two thirds of the
vagina from the pubic bone to the ischial spines. The anterior portion of the
fibromuscular coat of the vagina and these transverse vaginal septa are surgically
known, as seen at the time of surgical dissection, as the pubocervical fascia. The
pubocervical fascia is the white, shiny coating of the vaginal wall and cervix seen at
time of a laparoscopic or abdominal paravaginal defect repair procedure, Burch
retropubic colposuspension, or, even, during surgical dissection of the bladder flap
during a cesarean delivery (2).
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Figure 1.7 Frontal section through upper and middle thirds of the vagina. See
text.

There are visceral connective tissue capsules surrounding the bladder and the rectum
(Fig 1.7). As with the vagina, lateral septa tether these capsules to the pelvic sidewall.
Between the pubocervical fascia and the visceral fascial capsule surrounding the
bladder is the true vesicovaginal space. Between the visceral capsules of the vagina
and the rectum in the rectovaginal space is a separate anatomic suspensory layer
termed the rectovaginal fascia (3). Anatomically all of these lateral septa and the
rectovaginal fascia meet and fuse to become a band of connective tissue from the
pubic arch to the ischial spine, named the fascia endopelvina (4,5). This band is
approximately 1 cm wide. The lateral edge of the fascia endopelvina inserts onto the
arcus tendineus fasciae pelvis, which is a thickening of the parietal fascia of the
levator ani muscles, and travels from the pubic arch to the ischial spine. The fascia
endopelvina is felt laterally in the true vesicovaginal space, and then dissected by the
vaginal surgeon when performing a vaginal-paravaginal defect repai