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Preface

The knowledge of and ability to do uterine surgery and hysterectomy are defin-
ing aspects of the specialty of gynecology. For much of the 20th century, hys-
terectomy was the only effective option for treating many gynecologic
conditions. Fortunately, the last half century has brought considerable advances
in the medical and surgical management of benign gynecologic conditions. An
expanding number of medical treatments, office procedures, and uterine-
sparing surgical techniques are available to the modern gynecologist to safely
and effectively treat most common gynecologic conditions, making hysterec-
tomy with its increased risks less necessary. This has resulted in a steady and
appropriate decline in the number of hysterectomies performed in the United
States since the mid-1970s. That said, hysterectomy still remains the second
most frequent major operation performed on U.S. women, following only cesar-
ean section. More than 600,000 hysterectomies are done each year in the U.S.
with an estimated annual cost of more than $5 billion. Approximately 23% of
U.S. women today have had a hysterectomy. These imposing statistics under-
score the great need for continued and up-to-date education on this important
subject.

Hysterectomy remains a popular and important option in spite of the growing
number of alternative therapies because it is a highly effective and permanent
treatment for many of the most common benign gynecologic conditions includ-
ing abnormal uterine bleeding, uterine fibroids, dysmenorrhea, and endome-
triosis. It is the procedure of choice for these conditions when other less
invasive options have failed. Additionally, technologic advances and surgical
innovation have increased the availability of minimally invasive options to
hysterectomy, including vaginal, laparoscopic, and robotic approaches, result-
ing in decreasing risk and an improved patient experience. For these reasons,
hysterectomy will remain an essential gynecologic treatment for the foresee-
able future.

A number of excellent and distinguished texts and atlases of gynecologic
surgery currently are available. What makes this book unique is its specific and
comprehensive focus on hysterectomy. Our goal for this video atlas is to
provide a comprehensive clinical resource for the gynecologic surgeon and
obstetrician-gynecologist trainee, addressing this most fundamental of gyneco-
logic procedures. With this goal in mind, we have included a broad array of
clinically relevant hysterectomy-related topics, including a thorough discussion
of the surgical techniques of abdominal, vaginal, laparoscopic, and robotic hys-
terectomy and the many hysterectomy alternatives. We include many concise
real-life case presentations and discussions with corresponding narrated videos.
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Also included are interesting discussions of the historical evolution of uterine
surgery and hysterectomy, pelvic anatomy related specifically to hysterectomy,
the changing trends of hysterectomy and its indications, an in depth discussion
of the pros and cons of different routes of hysterectomy and oophorectomy,
an evidence-based discussion of preoperative and postoperative care, and strat-
egies for preventing and managing hysterectomy complications.

Given the decline over the last several decades in the number of hysterec-
tomies and other surgical cases available to residents, coupled with the increase
in the number of surgical alternatives for managing gynecologic disease, there
is a clear need for more effective and efficient methods for teaching gyneco-
logic surgery. The final chapter of this text is dedicated to teaching and learning
gynecologic surgery, a topic rarely found in surgical texts in spite of its impor-
tance. The chapter includes discussions of modern learning theory as it applies
to teaching surgical techniques and the use of surgical simulation and mental
imagery to improve outcomes. A description and video on giving effective
feedback to trainees about their performance will be of value to both OB/GYN
faculty who train residents and practicing surgeons learning a new technique.

The format of the Female Pelvic Surgery Video Atlas Series with its combina-
tion of case-based presentations, detailed topic discussions, numerous illustra-
tions, and hours of complementary video footage is an ideal way to present all
of these topics and make them readily accessible. We hope that this book will
meet the training needs for residents in obstetrics and gynecology and prove
to be a valuable resource for physicians who teach medical students, residents,
and fellows. We also hope that practicing OB/GYNs will find it interesting and
useful as they strive to take better care of their patients.

Mark D. Walters, MD
Matthew D. Barber, MD, MHS



The Evolution of Uterine
Surgery and Hysterectomy

Anthony P. Tizzano m.p.

Mark D. Walters m.p.

‘“What cannot be cured with medicines is cured by the knife, what cannot be cured
by the knife is cured by fire, and what fire cannot cure is incurable.”
Hippocrates

The evolution of uterine surgery is an intriguing story whereby original proce-
dures and theories would fall from favor only to be successfully resurrected
and popularized by subsequent generations. Prior to the nineteenth century an
inadequate understanding of pelvic anatomy and physiology plagued practitio-
ners. Moreover, despite a surgeon’s best efforts, early attempts at uterine
surgery were often foiled by an ignorance of asepsis, the absence of anesthesia,
faulty suture materials, inadequate instrumentation, and suboptimal exposure.
As aresult, any consistent success was delayed until the midnineteenth century.
Particularly intriguing was the development of an amazing variety of innova-
tive instruments of remarkable craftsmanship and materials that paralleled the
many surgical advances.

This chapter is an attempt to touch upon the milestones leading to suc-
cessful trachelectomy and hysterectomy and to acknowledge the many pio-
neers who paved the way. The author’s selection of important milestones is
listed in Table 1-1. Kindly note that this chapter emphasizes American and
some European contributions and benchmarks that influenced contempo-
rary thought, patient care and surgical practices. Throughout the chapter an
effort is made to identify individuals who were first to perform a particular
operation or technique. However, a number of variables confound the process
including whether or not the procedure was purposefully planned or the result
of intraoperative necessity or misadventure. Also important are whether or not
the patient survived the actual operation and had a full recovery and whether
there is documentation (clinical or pathologic) that verifies all the surgical
details.

Clearly we owe a great debt of gratitude to these and many others who
established the foundation for successful pelvic surgery and ultimately for our
specialty. Perhaps Kelly, an avid historian and bibliophile, summarized it best
by stating, “No group should ever neglect to honor the forebears upon whom
their contributions are based. Great is the loss to anyone who neglects to study
the lives of those he follows.” We are particularly grateful for the works of Dr.
Thomas Baskett, Dr. James V. Ricci, and Dr. Harold Speert, whose extensive
research on the subject made this chapter possible.
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Table 1-1 Timeline of Milestones Related to Uterine Surgery

100 ce

1507

1561

1663

1672

1737

1774

1801

1812

1813

1822

1826

1829

1846

1849

1850

1852

1853

1853

1861

1861

1863

1868

1876

1878

1890

First good description of the human uterus: De Morbis Mulierum by Soranus.

Earliest authentic account of vaginal excision of the uterus in a case of prolapse: Giacomo
Berengario da Carpi.

First accurate description of the human oviduct: Observationes Anatomicae by Gabriele Falloppio.

First work on operative gynecology: Heel-konstige aanmerkkingen betreffende de gebreeken der
vrouwen by Hendrick van Roonhuyze.

First accurate account of the female reproductive organs and ovarian follicles—"graafian
follicles:” De Mulierium Organis Generationi Inservientibus by Regnier de Graaf.

Description of the peritoneum and the posterior cul-de-sac: A Description of the Peritoneum by
James Douglas.

The finest work on uterine anatomy to date: Anatomy of the Gravid Uterus by William Hunter.

Friedrich Benjamin Osiander performed the first partial trachelectomy by means of a knife for
the treatment of cervical cancer.

Although planning to perform a trachelectomy for cancer, G.B. Paletta inadvertently performed
the first vaginal hysterectomy; the patient died 3 days later.

Conrad Langenbeck performed the first intentional complete vaginal extirpation of the uterus for
prolapse with cervical ulceration, using an apparent extraperitoneal approach, after which the
patient survived.

J.M. Sauter of Baden, Germany, performed the first planned and successfully executed complete
vaginal hysterectomy for cervical cancer.

First American textbook on gynecology: A Treatise on the Diseases of Females by William Potts
Dewees.

Earliest report of a successful trachelectomy in America: Case of a successful excision of the cervix
uteri in a scirrhous state by John B. Strachan.

First deliberate abdominal supracervical hysterectomy in America for fibroids (with the correct
preoperative diagnosis) was performed by John Bellinger of Charleston, South Carolina. The
patient died on the fifth postoperative day.

Anders Adolf Retzius described the prevesical space.
First successful vaginal hysterectomy performed in America by Paul F. Eve of Augusta, Georgia.
Hugh Lenox Hodge detailed the use of his pessary for the correction of uterine displacement.

Walter Burnham of Massachusetts performed the world’s first successful (albeit unplanned)
abdominal supracervical hysterectomy. Extirpation of the uterus and ovaries for sarcomatous
disease (Nelsons Am Lancet 1853;7:147). It was done with the patient under chloroform
anesthesia; the patient survived.

Gilman Kimball performed the first deliberate and successful abdominal supracervical
hysterectomy for a fibroid uterus. (Kimball G: Successful case of extirpation of the uterus. Boston
Med Surg J 1855;52:249-255.)

Samuel Chopin performed the first successful vaginal hysterectomy for prolapse in America.
James Marion Sims described method for trachelectomy: Amputation of the cervix uteri.

Earliest successful excision of the uterus and ovaries for tumor. Exstirpation de I'uterus et des
ovaries by Eugene Koeberle.

First attempt at cesarean hysterectomy in America by Horatio Robinson Storer of Boston.
First successful cesarean hysterectomy by Edorado Porro of Pavia, Italy.

First carefully planned and successful abdominal hysterectomy for cancer using Lister’s antiseptic
method. Eine neue Methode der exstirpation des ganzen uterus by Wilhelm Alexander Freund.
Freund also introduced “compression forceps” (clamps) to vaginal hysterectomy to secure
vascular pedicles.

Freidrich Trendelenburg described his manner for positioning patients to enhance exposure.



The Evolution of Uterine Surgery and Hysterectomy 3 -

Table 1-1 Timeline of Milestones Related to Uterine Surgery—cont'd

1893

1895

1895

1898

1900

1900

1901

1906

1908

1911

1915

1915

1928

1934

1941

1941

1946

1972

1989

Antiquity

Karl August Schuchardt described his mediolateral incision to enhance exposure for radical
vaginal hysterectomy in cases of cervical cancer. He performed the first radical hysterectomies
for cervical cancer. (Garrison FH, Morton LT: Morton’s Medical Bibliography, 5th ed. Aldershot,
England, Scholar Press, 1991.)

The first radical hysterectomy for invasive cervical cancer by John Goodrich Clark at Johns
Hopkins Hospital.

Alwin Mackenrodt provided a comprehensive and accurate description of the pelvic connective
tissue and its relationship to pelvic prolapse.

Howard Atwood Kelly's text Operative Gynecology published. Provided the foundation for the
specialty in America.

Hermann Johannes Pfannensteil introduced a transverse incision for laparotomy.
Ernst Wertheim described his radical operation for cervical and uterine cancer.

Alfred Ernest Maylard advocated an oblique transection of the rectus muscles to improve
exposure.

Albert Doderlein and S. Kronig described their technique for vaginal hysterectomy beginning
with an anterior colpotomy incision.

Friedrich Schauta described his method for radical vaginal hysterectomy in cases of carcinoma of
the cervix.

Max Brodel chaired the world’s first Department of Medical lllustration at Johns Hopkins
University.

William Edward Fothergill modified Archibald Donald’s operation for complete uterine prolapse:
Anterior colporrhaphy and its combination with amputation of the cervix, the so-called Manchester
operation.

Arnold Sturmdorf introduced his tracheloplasty technique.

Edward H. Richardson reported his simplified technique for abdominal hysterectomy, using the
uterosacral and cardinal ligaments in vaginal cuff closure.

Nobel Sproat Heaney described his technique for vaginal hysterectomy using a clamp, needle
holder, and retractor of his own design. His method for suturing the vaginal cuff in a manner
that incorporates peritoneum, vessels, and ligaments is eponymously termed the “Heaney stitch.”

A.F. Lash described the coring method for reducing the size of the uterus to facilitate vaginal
hysterectomy.

Leonid Sergius Cherney proposed a modified low transverse abdominal incision, whereby the
rectus muscle is reflected off its insertion into the posterior pubis, to maximize access to the
space of Retzius.

Richard Wesley TeLinde published his Operative Gynecology, which remains the standard
American work on the subject under successive authors.

Allen and associates first reported that perioperative prophylactic antibiotics (cephalothin versus
placebo) reduce major infection rate after abdominal hysterectomy.

Reich described the first laparoscopic hysterectomy.

“Never as yet have I gone astray, whether in treatment or in prognosis, as have
so many physicians of great reputation. If anyone wishes to gain fame ... all that
he needs is to accept what I have been able to establish.”

Claudius Galen

The foundation of all surgical specialties is predicated on an accurate and thor-
ough understanding of the pertinent anatomy. Magnificent prehistoric draw-
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Figure 1-1 An eighteenth
century umbilical cord clamp
mounted on a tortoise
representing the uterus.

ings on the walls of caves and carvings of human figures have been dated as
far back as 40,000 to 16,000 BCE However, it was not until many millennia later
that any real effort was devoted to the study and illustration of human anatomy.
The earliest descriptions of the uterus are gleaned from the Ebers Papyrus
(1500 BCE), which depicts the uterus as an independent animal, capable of
movement within the abdomen and pelvis of its host. Similar accounts in other
documents correspondingly describe the uterus as a salamander, crocodile, or
tortoise (Fig. 1-1).

Accounts by Hippocrates (460-377 BCE) regarding the uterus portray the
organ as going wild when not sufficiently nourished with male semen. During
the second century CE the eminent Greek physician Aretaeus reinforced this
animalistic concept stating in his Causes and Indications of Acute and Chronic
Diseases:

In the middle of the flanks of women lies the womb, a female viscus closely
resembling an animal, for it moves hither and thither in the flanks, also upwards
in a direct line to below the cartilage of the thorax, and also obliquely to the right
or the left, either to the liver or the spleen; and it is likewise subject to prolapse
downwards; and in a word is all together erratic. It delights also in fragrant odors
and advances towards them, and it has an aversion to fetid odors and flees from
them; and on the whole the womb is like an animal within an animal.
Aretaeus

This animalistic concept of the uterus was subsequently replaced, during the
Common Era, by the notion that the uterine cavity comprised seven separate
compartments—three on either side and one elongated compartment in the
center. The so-called “seven cell doctrine” proposed that male embryos devel-
oped in cells on the right, females developed on the left, and from the center
cell hermaphrodites were produced. This and other similar theories remained
popular throughout the Middle Ages until cadaver dissections would prove
otherwise.

Perhaps the earliest acceptable description of the uterus came from Soranus
of Ephesus (98-138 CE), a learned and leading medical figure of the early




The Evolution of Uterine Surgery and Hysterectomy 5 -

second century CE. Soranus is best known for his text on the diseases of women,
De Morbis Mulierum, which ultimately provided a basis for gynecologic texts up
to the seventeenth century. He suggested that a prolapsed uterus that had
become gangrenous could be safely excised without harm to the patient but
otherwise a pessary should be employed to restore the prolapse. His descrip-
tion of the uterus is clearly based on cadaver dissections as evidenced in his
elaborate description regarding adjacent organs in the pelvis. Soranus related
his concept of the uterus and appreciation for its surrounding structures in his
narrative, “What Is the Nature of the Uterus and of the Vagina?”

The uterus (metra) is also termed hystera and delphys. It is termed metra because

it is the mother of all the embryos borne of it or because it makes mothers of

those who possess it: ov, according to some people, because it possesses a metre

of time in regard to menstruation and childbirth. And it is termed hystera because

afterwards it yields up its products, at least broadly speaking. And it is termed

delphys because it is able to procreate brothers and sisters.

The uterus is situated in the large space between the hips, between the bladder
and the rectum, lying above the rectum and sometimes completely, sometimes
partly, beneath the bladder, because of the variability of the uterus. For in chil-
dren the uterus is smaller than the bladder (and lies, thevefore, wholly beneath
it). But in virgins in their prime of puberty, it is equal to the size of the superim-
posed bladder, whereas in women who are older and have already been deflow-
ered and even more in those who have already been pregnant, it is so much bigger
that in most cases it rests upon the end of the colon.

By thin membranes the uterus is connected above with the bladder, below with
the rectum, latevally and posteriorly with the excrescences of the hips and the os
sacrum. When these membranes are contracted by an inflammation, the uterus
is drawn up and bent to the side, but when they are weakened and relaxed, the
uterus prolapses. Although the uterus is not an animal (as it appeared to some
people), it is, nevertheless, similar in certain vespects, having a sense of touch,
so that it is contracted by cooling agents but relaxed by loosening ones.

The shape of the uterus is not curved as in dumb animals, but is similar in
shape to a cupping vessel. For beginning with a rounded and broad end at the
fundus, it is drawn together proportionally into the isthmus, neck and finally a
narrow orifice. The orifice lies in the middle of the vagina, for the neck of the
uterus is enclosed tightly by the vagina while the outer part ends in the labia. ...

In the natural state the orifice is in most cases as large as the external end of the
auditory canal. Yet at certain times it is dilated, as in the desire of intercourse
for the reception of semen. ... and to an extreme degree till it even admits the
hand of a grown-up person. In its natural state in virgins, the orifice is soft and
fleshy, similar to the spongy texture of the lung or the sofiness of the tongue. But
in women who have borne children it becomes more callous and, as Hevophilus
says, similar to the head of an octopus or to the larynx.

Soranus (from Temkin, 1956)

The ancients are credited with a great many basic instruments fashioned
from tin, iron, steel, lead, copper, bronze, wood, and horn. Ferrous metals were
likely the most popular, but few survived the oxidation of more than 2000 years.
Nonetheless, a surprising number of instruments including scalpels, forceps,
and catheters that date to the first century were recovered from archeological
digs at Pompeii. Of the instruments recovered, the most impressive are the
massive bivalve, trivalve, and quadrivalve vaginal specula which were fabri-
cated from bronze and thus remain nicely preserved.

Arabian medicine texts, despite their large numbers, contained very little
with respect to gynecology and are, for the most part, an accumulation of Greek
contributions with numerous translations from the Indian, Persian, and Syrian.
Perhaps their greatest value was the preservation of Greek medical literature
and culture that likely would have all but vanished during the Dark Ages.
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Medieval Medicine

Those unfortunate enough to contract The Black Death ‘ate lunch with their
friends and dinner with their ancestors in paradise.”
Giovanni Boccaccio

The Medieval Period or Middle Ages marked the end of Arabic supremacy and
is commonly referred to as the Age of Faith or Era of Monastatic Medicine, a
period whereby confidence in any one individual was replaced by divine trust.
As such, St. Benedict, founder of the Benedictine Order, encouraged his monks
to tend to the sick but forbade any formal study of medicine. The struggle
against leprosy, plagues, and prostitution were the main challenges of the day,
and few meaningful contributions were made to the fund of medical knowl-
edge. Moreover, medicine during the period was essentially nonsurgical and
the majority of physicians were typically itinerant practitioners, many of whom
were likely quacks and charlatans.

The Renaissance

Regarding Leonardo da Vinci “He was like a man who woke up too early, in the
darkness, while everyone else was still sleeping.”
Dmitri S. Merezhkovsky, 1901

The Renaissance was marked by the rescission of medieval oppression of
liberty of thought and inquiry, the rise of universities, the dawn of the printing
press, and the subsequent emergence of self-education, which collectively led
to the rebirth of medical thinking in general and investigation of human
anatomy in particular. These essential elements served to elevate medicine to
the next level and would provide for a more clear understanding of female
anatomy.

Early on was the work of Leonardo da Vinci (1452-1519), founder of icono-
graphic and physiologic anatomy that served as a foundation for modern ana-
tomic illustration. Da Vinci, “the greatest artist and scientist of the Italian
Renaissance produced over 750 sketches portraying all the principal organs of
the body” (Garrison and Morton, 1991) and the earliest accurate depiction
of the fetus in utero. Unfortunately, his work was appreciated by only a few
of his contemporaries and was not published until the end of the nineteenth
century. Da Vinci's contemporary, Giacomo Berengario da Carpi (circa 1460-
15307?), introduced iconography and independent observation into the teaching
of anatomy. His Commentaria was the first work since Galen to present a sub-
stantial amount of anatomic illustrations based on his own investigations and
observation. Da Carpi’s work included the most extensive account of the female
reproductive organs up to that time (Garrison and Morton, 1991).

Most remarkable, however, was the contribution of Andreas Vesalius (1514-
1564), who at the age of 29 published the Fabrica in 1543 containing “the most
famous anatomical illustrations of all time. His work more than any other, with
its extraordinary blend of scientific exposition, art and typography, revolution-
ized the science of anatomy and the manner in which it was taught” (Garrison
and Morton, 1991). Vesalius was among the first to successfully challenge the
anatomic teachings of Galen, but more important, he asserted that the physi-
cian must perform cadaver dissection firsthand to master the art. An apparently
engaging young man, he made human dissection a respected and viable profes-
sion. His illustrations include an accurate description of the entire female
urogenital tract and its vasculature depicting the left ovarian vein entering the
left renal vein for the first time. Vesalius also produced a number of distin-
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guished pupils including Matteo Realdo Colombo (circa 1510-1559), who is
credited with earliest use of the term “labia,” which he thought were essential
in protecting the uterus from the cold, dust, and air; Gabriele Falloppio (1523-
1562), who became professor of anatomy at Ferrara, Pisa, and Padua and who
is eponymously remembered for the fallopian tube among his many contribu-
tions; and Bartolomeo Eustachi (circa 1510/1520-1574) whose fine copper
plates, produced in 1552, provided the first accurate delineation of the uterine
cavity and cervical canal. Unfortunately they remained unprinted and forgot-
ten in the Vatican Library until the early eighteenth century, when they were
recovered and subsequently presented by Pope Clement XI to his physician,
who published them in 1714.

Gynecologic surgeries during the Renaissance, although few and far between,
were nonetheless a consideration. Jacopo Berengario da Carpi (1470-1550) a
pre-Vesalian anatomist and surgeon provided the earliest account of a vaginal
hysterectomy performed with a scalpel, by his father, on a prolapsed gangre-
nous uterus. Later, Berengario himself would perform a vaginal hysterectomy
by circumferentially ligating the prolapsed uterus with some very strong twine
and tightening the ligature until the organ was severed. The renowned French
military surgeon Ambroise Paré (1510-1590) was the first to employ vascular
ligatures in place of cautery or boiling oil for hemostasis. However, the use of
ligatures quickly fell from favor due to faulty suture materials with insufficient
strength and longevity and a likely increased rate of resulting infections and
foreign body reactions. More than two centuries would pass before the suture
ligature was resurrected, improved and popularized by Lister in the mid-
nineteenth century. Although best known for contributions to military medi-
cine, Paré was equally ingenious with respect to his gynecologic therapy. He
was the first to employ a pessary fashioned of hammered brass and waxed cork
for uterine prolapse, he suggested trachelectomy for cervical cancer, and he
devised an imaginative and elaborate fumigation apparatus employing a special
elongated pessary of gold or silver with perforations along its length and an
open end to introduce medicated steam into the vagina and to ventilate the
uterus (Fig. 1-2). He is credited with the development of a great many instru-
ments including vaginal specula of his own design and is said to have excised
an inverted uterus and the patient survived (Johnson, 1678). Among the more
comprehensive accounts of Renaissance gynecologic surgery is Caspar Stro-
mayr's Practica Copiosa (1559), which contains beautifully executed plates
depicting diseases of women. Together with the many illustrations of instru-
ments and surgical techniques are several that depict the replacement of a
uterine prolapse by placement of a pessary comprising a sponge bound with
twine, sealed with wax, and dipped in butter. He also created one of the earli-
est illustrations of a standing pelvic examination for a woman with prolapse
(Fig. 1-3).

Ultimately, despite the many academic advances in areas outside medicine
during the Renaissance, the approach to the majority of gynecologic problems
changed very little from that which was popular since the classical period.

Seventeenth Century

“We are now at odds with our barber-surgeons who wish to unite with the sur-
geons of St. Cosmas, our ancient enemies. Those of St. Cosmas are miserable
rascals, nearly all tooth-pullers and very ignorant who have attached the barber-
surgeons to their string, by making them share their halls and their pretended
privileges.”

Guy Patin (1601-1672), Dean of Medicine, Paris
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Figure 1-2 Fumigation
apparatus. A sixteenth century
woodcut illustrating Ambroise
Paré’s uterovaginal fumigation
apparatus for the treatment of
uterine prolapse. (From
Johnson TH (transl.): The Works
of Ambroise Paré. London,
1678)

Figure 1-3 Sixteenth century
illustration showing
examination of women with
uterine prolapse. (From
Stromayr’s Practica Copiosa,
1559, Edited by W. von Brunn,
Berlin, 1925.)

The defeription of a Velfel made with
a Funnel or Pipe for to fumigate
the Womb.

Tbe formof a Peffaryso be prt inthe neck_
of the Womb, tobold it open.

Throughout the seventeenth century, many theories with respect to anatomy,
physiology, chemistry, and generation received clarification and a more cred-
ible basis for medicine began to emerge. “In medicine, this was the century of
‘systems, speculations and explanations, and surgery consequently remained
in the background” (Ricci, 1990, p 99).

The anatomist, Regnier de Graaf (1641-1673), published his work De Mul-
lierum Organis Generationi in 1672, which provided the first accurate account
of the ovary’s gross morphology, anatomic relations, and function (Fig. 1-4).
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Figure 1-4 De Graff's
illustration of the uterus,
vagina, tubes, and ovaries
arranged to show clearly the
ovarian and hypogastric

arteries with their ramifications.

(From de Graaf R: De Mulierum
Organis Generationi
Inservientibus. Leyden,
Hackiana, 1672.)

P.C. duke

He also provides clear descriptions and illustrations of the uterine vasculature,
lymphatic drainage, uterine fibroids, and the ovarian follicle, which was named
the “graafian follicle” in his honor.

The first illustrations of gynecologic procedures are nicely portrayed, in a
stepwise fashion for the first time, in the engravings by Johannes Scultetus
(1595-1645) in his Armamentarium Chirurgicum (1655). Included are examples
of treatment of imperforate hymen, hematocolpos, and clitoral hypertrophy
and the use of a Tbinder to control hemorrhage following vaginal surgery.
Scultetus advocated and described the use of a vaginal speculum so that afflic-
tions of the rectum, vagina, and uterus could be seen and treated (Fig. 1-5).

Successful surgery during the period was limited and hysterectomy was not
a popular method of therapy during the seventeenth century unless the organ
had prolapsed and became gangrenous. Instead, classical notions for treating
prolapse persisted as evidenced in the writings of Francois Thevenin (?-1656)
who favored replacement of the organ followed by placement of a foul-smelling
vaginal pack (to drive the organ upward), and application of sweet scents to
the mouth and nose to attract the uterus (capable of movement within its host)
upward, and thus preventing it from prolapsing. Only if such measures failed
or the organ became gangrenous would ligation or extirpation be seriously
considered.

Eighteenth Century

“Two inconveniences generally attend the use of the Cautery ... forcing us to
neglect it. First, the patient is usually wonderfully terrified of it and second,
Mankind in general looks upon it as barbaric to advise it.”

Lorenz Heister, 1718
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Figure 1-5 Early iron vaginal
speculum from the mid-
sixteenth century.

The eighteenth century might best be characterized by the relentless conflict
between old and new ideas, the abolition of medievalism, and the beginnings
of a new world structure. Although relatively few advances occurred in the
realm of medicine, there were many notable contributions made in the fields
of natural philosophy, microscopy, physics, and biology. As a result, theories
regarding pathologic anatomy and experimental pathology began to surface and
eventually provided the foundation for medical thinking from a clinical pathol-
ogy perspective. Dissection of cadavers to improve one's understanding of
anatomy and to facilitate the development of surgical techniques had become
commonplace. Accordingly, surgery during the eighteenth century began to
rise beyond the skills of individual surgeons with the founding of surgical soci-
eties and the publishing of medical journals. Nonetheless, surgeons remained
under close public scrutiny at the hands of popular medical caricaturists, such
as Thomas Rowlandson (1756-1827), whose flair for satire and caustic pencil
found a ready target in the shams, failures, and generally antisocial behavior
of the eighteenth century medical practitioner (Fig. 1-6). There were likely
some valid reasons for the somewhat less than lofty regard for our profession
at that time. “Laws regulating the practice of medicine were poorly defined,
often disregarded and never seriously enforced, thus permitting quacks and
nostrum-vendors to flourish like locusts.” Apparently, Rowlandson considered
anatomists of his day to be little more than “an accomplice of the vicious and
even murderous body snatchers” (Saffron, 1971). Rowlandson’s opinions not-
withstanding, a number of significant contributions were made during the
century relating to pelvic anatomy. In 1730 James Douglas (1675-1742) pro-
vided the first adequate description of the pelvic peritoneum and cul-de-sac as
well as describing the vaginal musculature. His work paved the way for early
retroperitoneal surgery and the corresponding decrease in peritonitis that com-
monly plagued pelvic surgery during that time. Justus Gottfried Gunzius (1714-
1784) accurately described the uterosacral ligaments and anterior bladder folds
and Joannes Fridericus Cassebohm (?-1743) suggested that the fibers derived
from the uterus coalesced, giving rise to the round ligaments. In 1774 William
Hunter (1718-1783) published his monumental work, Anatomy of the Gravid
Uterus, providing the best account of uterine anatomy to date and considered
by many to be the finest anatomy atlas ever produced (Choulant, 1842).

Among the most popular surgical texts of the seventeenth century was one
by Lorenz Heister (1683-1758) a formally educated military surgeon who ulti-
mately became professor of anatomy and surgery at Helmstadt, Germany. The
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Figure 1-6 “The Anatomist,"an
eighteenth century medical
caricature by Thomas
Rowlandson.
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first edition of his work A General System of Surgery was published in 1718 and
is of particular interest due to its abundant illustrative engravings. He provided
the first illustration of a manual examination of the cervix and subsequent
removal of an intrauterine mass with specially designed forceps (Fig. 1-7).

During the first half of the century uterine polyps were typically excised,
crushed, or cauterized. In 1749 Andre Levret (1703-1780) completed a massive
work on polyps of the uterus, throat, and nose that popularized the use of liga-
tures to snare the polyp. Subsequently, all manner of devices were created to
facilitate placement of a ligature about the base of the polyp whereby it could
be successfully secured and the polyp removed (Fig. 1-8).

By the latter half of the eighteenth century the surgical instrument trade
began to emerge when cutlers began to specialize in the fabrication of steel
surgical instruments with handles of wood, ebony, and ivory. Toward the end
of the century surgical instrument catalogues had begun to appear containing
fundamental instruments from makers such as Perret in 1772, Laundy in 1795,
and Savigny in 1798.

Although military surgery enjoyed some advances during the century, gyne-
cology had yet to reach its operative phase. Most of the uterine surgeries up
to this time involved emergent removal of protruding or bleeding masses, be
they uterine polyps, myomas, cancers, or uterine inversion. Thus, by the close
of the eighteenth century there was little verifiable evidence that intentional
hysterectomy, be it abdominal or vaginal, had actually been successfully and
intentionally done with the patient surviving.

Nineteenth Century

“There are no operations within the domain of surgery more grave, requiring
greater courage and skill, or greater fertility of resources.”
C.D. Palmer, 1880 (on abdominal hysterectomy for fibroid uterus)
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Figure 1-7 Earliest known
illustration of an endometrial
polypectomy. (From Heister L:
Heister's Textbook of Chirurgie.
Lurmberg, Germany, J Hoffman
Publisher, 1718.)

Figure 1-8 An elaborate early
nineteenth century uterine
polyp snare by the French
maker Luer.

Pelvic Examination

At the beginning of the nineteenth century it seems that it was acceptable to
perform a vaginal examination in the upright and supine positions (Fig. 1-9).
Howepver, it was frowned upon to expose the genitals unnecessarily and thus
patients remained clothed. As a result, most of the recognized pathology was
at or beyond the introitus, and diagnosis of pelvic masses, cervical tumors, and
determination of the degree of uterovaginal prolapse required careful palpation
and was difficult at best.

John C.W. Lever, an accoucheur at Guy’s Hospital in London, stated in 1843,
that vaginal examination could be done erect or recumbent but the upright
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Figure 1-9 An early
nineteenth century illustration
depicting proper etiquette for
pelvic examination. (From
Maygrier JP: Nouvelles
Demonstrations
d’Accouchemens. Paris, 1822.)
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position was more likely to reveal relaxation of the uterine ligaments and pro-

lapse. He provided the following instructions for vaginal examination:
The patient lying on her left side with her knees drawn up, and her head slightly
inclined, having, as before, evacuated the contents of the bladder and rectum, the
examiner kneels at her bedside, and anointing his fore-finger with lard passes it
into the vagina: by its assistance he ascertains whether there be any dislocation
of the uterus, if it be anteverted, retroverted, or prolapsed; he marks the existence
or non-existence of inflammation or irritability, whether the os uteri is prenatu-
rally firm or hard, whether there are any polypoid growths, their consistence,
sensibility and place of attachment, he ascertains the weight and size of the uterus
by raising the organ with his finger, and he endeavors to discover that the tumor
(if one exists), felt by an external examination, is uterine, by placing one hand
over the abdominal region, and testing whether the impetus given to the one is
communicated to the other.”

J.C.W. Lever (1843, as quoted in Ricci, 1990)

The surgical instrument trade flourished in America during the nineteenth
century, initially to satisfy the needs of Civil War surgeons and later to meet
the demand of emerging specialties. Accordingly, creativity prospered through-
out the remainder of the nineteenth century, resulting in an extensive gyne-
cologic armamentarium. Most remarkable is the evolution of the vaginal
speculum over the course of the nineteenth century. Early in the century
specula resembled those from the classical era. The device would undergo
more than 200 permutations before the introduction of the Graves speculum
in 1867. There were many variations of forms seen during the development
of vaginal specula and a large variety of materials was employed in their
fabrication, with intriguing examples fabricated from lead, iron, copper, silver,
brass, tin, pewter, bronze, steel, glass, porcelain, ebony, boxwood, pearwood,
horn, bone, and ivory. Following the early trivalve designs an assortment
of tubular specula emerged, the first of which was devised in 1816 by
Joseph Claude Anselme Récamier (1744-1852), who is credited by some as
the founder of the specialty of gynecology. His initial device was made of
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Figure 1-10 Cylindrical

specula such as this example

by Récamier were particularly :
well suited for the application -
of leeches and cautery to the

cervix.

tin that was highly polished to enhance the reflection of light to illuminate
the cervix. The tubular design was particularly useful since application of
leeches and cautery irons to the cervix required protection for the vaginal
mucosa (Fig. 1-10).

Particularly popular was the tubular speculum of William Ferguson (1808-
1877) introduced about 1845 and consisting of a glass tube coated with quick-
silver and covered with India rubber and then varnish. However, the best
known model was the bivalve introduced in 1850 by Edward Gabriel Cusco
(1819-1894) and then popularized with a slight modification in 1878 to its
present form by T.W. Graves, a general practitioner from Massachusetts. This
speculum provided the vaginal surgeon more flexibility and space (compared
to tubular specula) to remove cervical masses and operate up in the vagina.

Instruments manufactured prior to 1890 exhibited standards of workman-
ship, fit, finish, and overall artistry that were later sacrificed in the production
of aseptic instruments which required that they be fabricated from steel and
then nickel-plated so as to withstand the rigors of sterilization.

Trachelectomy

Prior to the nineteenth century, surgical management of prolapse and cervical
malignancy was limited, for the most part, to amputation of the cervix. However,
as surgery during the nineteenth century progressed, surgeons attained cred-
ibility by requiring, in addition to the usual surgical apprenticeship, a series
of formal studies in the areas of internal medicine, anatomy, and pathology.
The three requisites for successful surgery—anesthesia, antisepsis, and hemo-
stasis—were yet to emerge. Lacking these essential adjuncts, only the most
self-assured surgeons undertook an occasional fistula repair, ovariotomy,
vaginal hysterectomy for carcinoma, or abdominal hysterectomy for fibroids.
As new procedures evolved, so did specialized instruments, particularly
those intended for fistula repairs and trachelectomy. Given that the treatment
of cervical malignancy was an important concern for gynecologists, a number
of instruments were introduced including specula, forceps, scissors, and knives
specifically designed to facilitate visualization and amputation of the cervix and
extirpation of the uterus in the absence of anesthesia and with little hemostasis.
At the outset of the nineteenth century excision of the cervix was attempted
by surgeons only to be discarded by midcentury in favor of hysterectomy.
Trachelectomy for the treatment of cervical malignancy was first given serious
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Figure 1-11 A nineteenth
century galvanocautery
apparatus for trachelectomy.

Figure 1-12 An exhibition
quality example of Colombat’s
hysterotome designed for
trachelectomy and fashioned
from steel, silver, gold, and
ivory by the Charriere
Company of France (ca. 1860).

Figure 1-13 Colombat'’s
uterocepts intended for fixation
and traction of the cervix in
preparation for trachelectomy.
(From The American
Armamentarium Chirurgicum

Catalog of Surgical Instruments.

Chicago, George Tiemann &
Company, 1889.)
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consideration by H.A. Wrisberg in 1787. More than a decade later, on May 5,
1801, Friedrich Benjamin Osiander (1759-1822), while professor of obstetrics
at Gottingen, Germany, was the first to perform a partial trachelectomy by
removing a large carcinomatous cervix. He delivered the large mass with a pair
of Smellie’s obstetric forceps, amputated it with Pott’s curved fistula knife, and
controlled hemostasis with a sponge dusted with styptic powder. Subsequently,
in 1829 John B. Strachan of Virginia successfully performed the operation
without incident. The trachelectomy operation was typically accomplished
by either bistoury, scissors, ecraseur, or galvanocautery (Fig. 1-11). A wide
variety of instruments were devised to amputate the cervix—from a simple
spoon with a serrated edge developed by Dupuytren to the very elegant and
complex trachelectomy instruments devised by Marc Colombat de LlIsere
(1797-1851).

Colombat’s “uterocepts” was intended for fixation and traction while his
“hysterotomist” or “hysterotome” was intended for fixation and excision of the
cervix (Figs. 1-12 and 1-13). His hysterotome was a cumbersome vulsellum
forceps-knife combination which provided a means for grasping the portio of
the cervix securely and then engaging a knife at right angles to the neck of the
cervix while rotating the blade about a central axis. With proper traction it is
likely that an acceptable conization of the cervix could be produced, hemostasis
notwithstanding. His uteroceps provided a means for firmly grasping and
crushing the distal portion of the cervix while entering the cervical canal with
the central corkscrew-like portion of the instrument to further steady the organ



16 Hysterectomy for Benign Disease

Figure 1-14 An exhibition
quality example of
Chassaignac’s Screw Ecraseur
used for polypectomy and
subtotal hysterectomy.

in preparation for surgery. Excision could then be performed by whatever
means the surgeon preferred. The device was particularly well suited to galva-
nocautery on account of the inclusion of ivory guards to provide a thermal-
electrical barrier to prevent electrical arcing and burns.

Extolling the virtues of his instruments Colombat stated:

The operator, in using our forceps, has much less occasion to fear laceration,
which often results either from tractions made unequally, and in one direction
more than in another, or from the fatigue and awkwardness of the assistants.
We shall conclude by saying that in operating with the modifications and instru-
ments we have now described, we have no occasion for educated assistants who
have frequently witnessed the operation, and who can only be found in the large
hospitals of Paris.”

Colombat (1828, as quoted in Ricci, 1990)

Chassaignac’s Ecraseur was a more common choice for trachelectomy.
Although initially designed for polypectomy, it was sturdy enough for cervical
excision and was used for this purpose by a number of nineteenth century
surgeons (Fig. 1-14). J. Marion Sims gives the following account of its use in
1861:

The patient was etherized and placed on the left side. The speculum was intro-
duced and the chain of the ecraseur was carried around the base of the tumor
and worked in the usual manner. An observer reported that with removal of the
tumor air was rushing in and out of the vagina. Sims was horrified to find an
immense hole of a semi lunar form, in the cul-de-sac of the vagina, through which
he observed the peritoneal cavity and its viscera. He approximated the anterior
and posterior vagina in such a way as to position the cervical stump within the
peritoneal cavity and placed tubes to drain the area.”

Sims (1866)

A trachelectomy operation was described by Theodore Gaillard Thomas
(1831-1903) using an instrument identical to Colombat’s uterocepts. Thomas
took credit for its design and employed it in a cervical amputation procedure
using a galvanocaustic apparatus whereby

... the wire loop is passed arvound the neck of the cervix as high up as is deemed
safe. Then the current of electricity is made to pass through it, and the loop being
slowly tightened, by the turning of the screw by the operator, the cervix is ampu-
tated. To accomplish the operation completely, I have devised the forceps shown
in [see Fig. 1-13]. By the long sliding screw between the blades, the cervix is drawn
into their grasp and fixed by closing them. Then the screw is withdrawn and the
cold wire slid over the projecting portions and tightened, and the electric current
passing, a red, and not a white heat being established, the cervix is completely
removed. By this method immediate hemorrhage is usually controlled, but not so
remote hemorrhage. Sometimes on the fifth, sixth, or even tenth day, a most active
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Figure 1-15 Ligature of the
prolapsed uterus, either to
induce necrosis or as a
preparatory step for uterine
ablation. (From Bourgery JM:
Traite Complet de LAnatomie
de 'Homme Comprenant la
Medicine Operatorie. Paris,
Guerin, 1866-1868.)

flow takes place in spite of every precaution. For this reason the tampon should
be used after such an amputation, and the patient’s convalescence be carefully
watched.”

Thomas (1880)

Early Attempts at Vaginal Hysterectomy

All of the very early operations involving uterine removal were done for pro-
lapse, uterine inversion, or prolapsing tumors and frequently involved a large
ligature around the protruding vaginal mass, followed later by sloughing or
incision of the distal tissue (Fig. 1-15). Most of these patients died from hemor-
rhage or sepsis. Surgeons from the early nineteenth century and before were
limited by lack of vaginal access (as vaginal specula were only recently devel-
oped for surgeries), poor lighting, and poor understanding of hemostasis. Sur-
geons were also at a disadvantage because they tended to operate only for
end-stage cancers and large tumors, often after the woman was already cachetic
and anemic.

On April 13, 1812, G.B. Paletta set out to perform a trachelectomy for malig-
nant disease but ultimately performed the first vaginal hysterectomy. Unfortu-
nately, his patient developed peritonitis and died within 3 days of the operation.
C.J.M. Langenbeck is frequently credited with the first planned vaginal hyster-
ectomy in 1813 for prolapse and cervical ulceration, a procedure he is reported
to have performed with one assistant and without the benefit of anesthesia.
Careful review of his account of the operation suggests that the peritoneal
cavity was never entered and thus the operation may have been an extraperi-
toneal enucleation of the uterus. Nonetheless, Langenbeck gave a colorful
account of the operation wherein he was left clutching the bleeding organ in
one hand and holding one end of the ligature in his teeth while tying the other
end with his right hand. The patient survived and the absence of a uterus with
a vaginal prolapse and normal tubes and ovaries in the cul-de-sac was docu-
mented at autopsy 26 years later.
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The first planned and successful vaginal hysterectomy to treat a cervical
malignancy was performed by J.N. Sauter of Baden, Germany, on January 28,
1822. Sauter’s case differs from Langenbeck’s in that the uterus was not pro-
lapsed and the peritoneal cavity was opened during the surgery. The patient
survived the immediate effects of the surgery but had a large vesicovaginal
fistula and died 6 months later. Sauter later made several important recom-
mendations, including emptying the bladder and rectum before the surgery,
and suggested sharp dissection with a scalpel close to the cervix and uterus to
separate the bladder and rectum. In 1829 Récamier further refined Sauter’s
techniques by using a specially designed speculum and using ligatures on the
uterine arteries.

Of these relatively rare attempts and isolated reports of such operations there
were few successes and many failures. Of the first 12 cases of vaginal hyster-
ectomy documented by Senn in 1895, all before 1830, only three recovered, for
a mortality rate of 75%. For the most part, gynecologic procedures performed
prior to 1850 differed little from those performed during the late eighteenth
century. However, a dramatic evolution of gynecologic surgery and instrumen-
tation emerged during the second half of the nineteenth century. With the
advent of successful anesthesia in 1846 came the potential for more extensive
and carefully executed operations that were often brutal if not impossible in
its absence. Techniques of antisepsis introduced by Lister in 1867 and the
introduction of a reliable suture material (silk soaked in carbolic acid) paved
the way for acceptable outcomes as well as a sense of safety and certainty on
the part of both patient and surgeon. Many problems remained and mortality
rate was high because most vaginal hysterectomies were for advanced cervical
cancer; in such cases eradication of disease was not likely.

The extraordinary range of surgical techniques performed prior to the last
quarter of the nineteenth century are beautifully portrayed in the magnificent
plates found in Jean-Baptiste Bougery’s and Nicolas Henri Jacob'’s Traite complet
de l'anatomie de 'homme comprenant la medicine operatorie (1831-1854). In the
entire literature of medicine during the nineteenth century there is nothing
that compares with the 749 hand-colored folio-sized lithographs, nearly all of
which are in the very realistic style of Nicolas Jacob (see Figs. 1-15 to 1-18).

On January 12, 1861, Samuel Choppin of New Orleans performed the first
successful vaginal hysterectomy for prolapse in America. The patient, 38 years
of age and the mother of four children, presented with a tumor mass “the size
of an infant’s head” protruding from her vagina. The patient was given chloro-
form for anesthesia and the operation commenced as follows:

The tumor was seized by a pair of vulsellum forceps, dragged down as far as
possible. ... and a circular incision made through the vaginal reflection attached
to the neck of the uterus. ... T exposed a pedicle made up of the peritoneal attach-
ments of the organ. ... and arrested the haemorrhage, which thus far had been
quite profuse. The loop of “Chassaignac’s Ecraseur” [see Fig. 1-14] was now
thrown around the peritoneal attachments and gradually tightened, during a
period of twenty-five minutes, when its division was completed and the uterus,
left fallopian tube and ovary were removed. No blood followed the use of the
ecraseur. ... Closure of the vagina was effected by means of Sims’ clamp suture.
The inverted vagina was then reduced and the patient removed to her bed. On
the third day suppuration began. ... and continued, profuse at times, for about
three weeks, when the wire clamps came away. The patient’s general health
began to improve rapidly from that moment.
Choppin (1867)
Remarkably, on February 19, 1861 Choppin’s patient presented herself
before the class of the New Orleans School of Medicine “with her womb
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Figure 1-16 A, Circular
excision of the neck of the
uterus with a scissors.

B, Conical excision of the neck
of the uterus with a knife,
employing a vaginal speculum
by Paul Segalas, ca. 1830. (From
Bourgery JM: Traite Complet
de LAnatomie de 'Homme
Comprenant la Medicine
Operatorie. Paris, Guerin,
1866-1868.)

Figure 1-17 Ablation of the
uterus via the vagina (low
approach). (From Bourgery JM:
Traite Complet de LAnatomie
de 'Homme Comprenant la
Medicine Operatorie. Paris,
Guerin, 1866—1868.)

Fig

Towe 7

in her hand” to prove that, yes, a patient could indeed survive a vaginal
hysterectomy.

From 1850 to 1880 the enthusiasm for vaginal hysterectomy diminished due
to improvements in technique of abdominal hysterectomy and to the fact that,
since most cases were done for advanced cervical carcinoma, the mortality rate
remained very high. After 1880 refinements in technique, and expanded indi-
cations for benign diseases, helped lower the mortality rate and popularity of
the vaginal approach. In 1881 William A. Freund, after a series of experiments
on cadavers, further improved vaginal hysterectomy technique by introducing
“compression forceps” (grooved clamps) to be placed on the broad ligaments
to control hemorrhage after uterine removal. The clamps were left in place for
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Figure 1-18 Ablation
(hysterectomy) by hypogastric
or subperitoneal approach
(high approach). (From
Bourgery JM: Traite Complet
de LAnatomie de 'Homme
Comprenant la Medicine
Operatorie. Paris, Guerin,
1866-1868.)

several days, then removed. Freund’'s work on vaginal and abdominal hyster-
ectomy helped bring these procedures into the modern age.

Karl August Schuchardt (1856-1901) performed his “paravaginal” (mediolat-
eral) incision in November 21, 1893, to facilitate vaginal exposure of a large
ulcerating cervical cancer in a 35-year-old mother of eight. It remains a useful
adjunct whenever enhanced exposure of the vagina and parametrium is
required, as in the radical vaginal hysterectomy for cervical cancer and certain
fistula repairs.

Abdominal Hysterectomy

Throughout the greater part of the nineteenth century, prior to asepsis, intra-
abdominal uterine surgery was regarded as all but impossible. Although ovari-
otomy frequently resulted in peritonitis, uterine surgery carried the additional
risks of hemorrhage and shock as well. Nearly 90% of attempts to remove a
fibroid uterus prior to 1863 were either abandoned or ended with the demise
of the patient. An editorial in the London Medico-Chirurgical Review (1825)
suggested that extirpation of the uterus abdominally was among the most cruel
and unfeasible operations ever executed by the head and hand of man. A
review by Palmer in 1880 concluded, “Hysterectomy is indicated when some-
thing must be done to relieve suffering and save life; when all other treatment
is exhausted.”

In 1830 J.M. Delpech did the first abdominovaginal hysterectomy, in which
the surgery was started vaginally but a small suprapubic incision was used to
sever the upper uterine attachments. Using techniques that had been devel-
oped for ovariectomy, the first abdominal hysterectomies were performed in
Manchester, England, by Heath in 1842 and by Charles Clay in 1844; the opera-
tions were attempted to remove an ovarian mass but hysterectomies (probably
supracervical) were done after exploration of the abdomen. Several hundred
procedures were performed in Europe after this but mortality rate was probably
50% or higher. The first deliberate supracervical hysterectomy for a myoma-
tous uterus with a correct preoperative diagnosis in America was performed in
June 1846 by John Bellinger (1804-1860) of Charleston, South Carolina. Unfor-
tunately, the patient succumbed to peritonitis on the fifth postoperative day.
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Subsequently, the first ever successful operation to remove a fibroid uterus was
performed by Walter Burnham (1808-1883) on May 25, 1853. However, the
procedure was not a deliberate one, the patient having undergone laparotomy
for an ovarian cyst. Apparently, at the time of incision the patient vomited and
the sarcomatous uterus extruded itself such that it could not be replaced and
the necessary surgery was performed.

The first deliberate and successful (the patient survived) abdominal supra-
cervical hysterectomy for a fibroid uterus was performed on September 1, 1853,
by Gilman Kimball (1804-1892) of Lowell, Massachusetts. Kimball describes
the operation as follows:

The patient was now put in readiness for the operation by being placed on a
properly elevated table, and brought under the influence of chloroform. An inci-
sion was made through the linea alba, directly over the most prominent portion
of the tumor, exposing it to the extent of about four inches. Another cut of less
extent, through the uterine walls brought to view the fibrous mass within. Through
this opening, a portion of the diseased mass, thus exposed, was suddenly and
forcibly extruded. Attachments rendered this part of the operation vather difficult;
but being finally accomplished, and the uterus becoming at once greatly dimin-
ished in bulk, it was readily drawn outwards and placed in the hands of an
assistant.

A straight, double-armed needle was now passed through the organ in an
antero-posterior direction, as low down as the supposed point of its junction with
the neck’ this part being, of course, left intact due to its relation with the vagina.
By this plan of appropriating to each lateral half a separate ligature, there was
no great difficulty in making sure against all chance of subsequent hemorrhage.

The remaining part of the operation was very simple and easily accomplished.
It consisted of a mere amputation of the diseased structure by a single straight
incision carried across from one side to the other ...

The parts having now been made as clean as possible, the wound was brought
together, and its edges secured with four sutures, adhesive strips, and a compress
wet with warm water and laudanum, completing the dressing.

The operation was somewhat protracted, lasting nearly or quite forty minutes;
yet it was not accompanied or followed by any extraordinary or alarming degree
of exhaustion. The amount of blood loss did not exceed four ounces.

Kimball (1855)

The first cesarean hysterectomy was performed by Horatio Robinson Storer
in Boston on July 21, 1868. Unfortunately, Storer’s patient died on the third
postoperative day. Storer was also the first American surgeon to teach gynecol-
ogy as a separate subject and to wear rubber gloves while operating. Eight years
would elapse before Edoardo Porro (1842-1902) of Pavia, Italy, performed the
operation successfully on May 21, 1876.

On January 30, 1878, after much preparation and cadaver dissection to work
out the anatomy and surgical method, Wilhelm A. Freund of Breslau, Germany,
performed the first carefully planned total extirpation of the uterus by the
abdominal route for uterine cancer. Up to that time no well-defined plan for
eradication of uterine disease by abdominal operation had been developed.
Moreover, during his procedure he made use of the posture which later was
perfected by and is generally credited to Trendelenburg.

His operation, as summarized by Miyazana (1992), consisted of the following
steps after the uterine cavity was washed with 10% carbolic acid solution:

1. Perform incision in the linea alba.

2. Pack back the intestines with damp towels.

3. Release uterus from surrounding adhesions.

4. Transfix fundus with a large ligature used as traction.
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5. Ligate both broad ligaments with imbricated ligatures in three sections: the
upper ligature passed through the substance of the tube above and through
that of ovarian ligament below, the middle ligature transfixed the substance
of the ovarian ligament above and that of round ligament below, the lower
ligature pierced the round ligament above and the lateral vaginal vault
below.

6. Excise uterus.

7. Imbricated ligatures were brought down into the vagina and the peritoneum
was closed by continuous sutures above the point where the uterus had been
excised.

8. Close abdominal wound.

His original technique was later modified by including as little vaginal tissue
as possible, but the entire hysterectomy specimen was still secured with three
mass ligatures on each side. Great interest in this procedure followed, but most
surgeons continued to use vaginal hysterectomy for treatment of carcinoma of
the cervix (the most common indication for hysterectomy at that time) because
of the high mortality rate from peritonitis. However, as time progressed it
became apparent that only 10% to 17% of patients were free of disease 2 years
after vaginal hysterectomy, subsequently bringing about the need for reconsid-
eration of the abdominal route.

In 1889 L.A. Stimson of New York proposed and carried out his important
contribution to abdominal hysterectomy, namely, preliminary ligation of the
ovarian and uterine vessels. He felt that mass ligation was not always efficient
protection against hemorrhage and the mass of tissue formed a large stump
that caused problems later. He wrote:

Each artery is sought for at the side of the upper part of the cervix by palpation
of the broad ligament between the finger and thumb, after its position has been
thus ascertained, a small incision is made through the peritoneum along its course
on the front or, preferably, the back of the broad ligament, the artery separated
from the veins with a director, and a ligature passed by means of an aneurism
needle. The ureter lies to the outer side and is easily avoided. When both uterine
arteries have been thus tied, and the ovaries and tubes and the body of the uterus
can be removed by a transverse incision just above the clamps and ligatures, and
the cut surface will be almost absolutely bloodless.

Stimson (1889)

From the 1880s to 1895 the technique of abdominal hysterectomy continu-
ously improved, especially regarding hemostasis and handling of the cervical
stump. This led to a reassessment of abdominal hysterectomy especially for
cervical cancer, for which the vaginal route still led to few cancer survivors,
although the operative mortality rate was constantly being lessened. In 1895
John Goodrich Clark, while a resident on Howard Kelly’s service at the Johns
Hopkins Hospital, was aware of the positive margins in a large percentage of
the hysterectomy specimens in cervical cancer cases. With this in mind, and
noting Halstead'’s insistence on excising cancerous tissue in one piece, he per-
formed the first radical hysterectomy for invasive cancer of the uterus in April
1895. According to Mathieu (1934) he advised catheterizing the ureters before
the operation as suggested by Kelly and then dissected the uterine artery
2.5 cm lateral to the uterus and removed all the tissue of the broad ligaments
and a large cuff of the vagina. He drained the pelvis through the vagina with
gauze which was then covered with peritoneum.

Continued clarification of pelvic anatomy emerged with the work of Anders
Adolf Retzius (1796-1860), who defined the boundaries of the prevesical space
(space of Retzius) in 1849, and from the work of Alwin Mackenrodt (1859-
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1925), who elegantly described the cause of and cure for uterine prolapse in
1895 and who put forth an accurate description of the pelvic connective tissue
including the transverse cervical or cardinal ligaments (Mackenrodt’s
ligaments).

Renowned physician, William Osler (1849-1919), reflecting on the accom-
plishments of the nineteenth century in an address to the Johns Hopkins His-
torical Club in January 1901, stated:

In the fullness of time, long expected, long delayed, at last Science emptied upon
him from the horn of Amalthea blessings which cannot be enumerated, blessing
which have made the century forever memorable;, and which have followed each
other with a rapidity so bewildering that we know not what to expect next. ...
Measure as we may the progress of the world—materially, in the advantages of
steam, electricity, and other mechanical appliances; sociologically, in the great
many improvements in the conditions of life; intellectually, in the diffusion of
education; morally, in a possibly higher standard of ethics—there is no measure
which can compare with the decrease in physical suffering in man, women, and
child when stricken by disease or accident ... This is the Promethean gift of the
century to man.

The Twentieth Century to the Present

“The general surgeon is octopus like, progressively absorbing more and more of

the surgical specialties. As soon as one is perfected he takes it over ... The gyne-

cologist was the pioneer as abdominal-pelvic surgery evolved. The general surgeon

was his follower.”

H.W. Longyear, President of the American Medical Association, 1907

The momentum established during the latter half of the nineteenth century,
related to gynecologic therapy, continued into the twentieth. Howard Kelly’s
texts—Operative Gynecology (1898), Gynecology and Abdominal Surgery (with
Charles P. Noble, 1907), Medical Gynecology (1908), and Diseases of the Kidneys,
Ureters and Bladder (with Curtis F. Burnam,1914), the latter distinguished by
wonderful illustrations by German artist Max Brodel (1870-1941)—all served
to define the specialty of modern gynecology and provided the foundation for
continued progress well into the century.

Early twentieth century surgeons sought to improve surgical incisions while
maintaining exposure. Hermann Johannes Pfannenstiel (1862-1909) described
his transverse incision in 1900 and extolled its virtues over the more traditional
vertical incision as ensuring better cosmetics and less hernia formation. Alfred
Ernst Maylard (1855-1947) sought to enhance exposure over Pfannenstiel’s
incision by extending the incision through the rectus muscle in an oblique
manner so as to leave the more lateral fibers undivided, as he reported in the
British Medical Journal in 1907. Finally, Leonid Sergius Cherney (1907-1963),
in an effort to maintain strength and cosmetics and to maintain exposure while
acknowledging the reluctance to divide the body of the rectus, suggested
cutting the rectus muscles at their very insertion into the pubis. Cherney’s
modified transverse incision was reported in 1941 and proved less bloody and
quicker than the Maylard, while providing superior exposure over Pfannen-
stiel’s incision, particularly when access to the space of Retzius was essential.

One of the most renowned gynecologic surgeons of his era, Ernst Wertheim
(1864-1920) published his technique for radical hysterectomy in cases of cervi-
cal cancer in 1900. Wertheim was said to have performed 1300 such operations
with complete follow-up. In his monograph based on 500 cases Wertheim
stated:
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[O]ne must strive to remove as much as possible of the surrounding tissue together
with the primary tumor in order to achieve optimal results as is the case with
operative procedures for cancer of other organs. Histological examination of the
extirpated organs showed the teaching to be false that cervical cancer transgresses
the bounds of the uterus late but rather that in a number of early cases the car-
cinoma had already sent its offshoots to the parametrium and regional lymph
nodes.

Defending the superiority of his abdominal over vaginal approach Wertheim
wrote:

Our knowledge of behavior of the regional lymphatics and parametrium, of the
mode of spread of the carcinoma, and of what might be expected from a surgical
operation, was put on a secure basis for the first time by the extended abdominal
operation.

Before becoming chairman of gynecology in Vienna in 1891, Wertheim
worked at the German University in Prague as assistant to Friedrich Schauta
(1849-1919), who is credited with developing the radical vaginal hysterectomy
for carcinoma of the cervix.

Concerning vaginal hysterectomy in cases of complete prolapse, Archibald
Donald (1860-1937) developed an operation whereby he performed an anterior
and posterior colporrhaphy combined with amputation of the cervix in 1908.
Silver suture was employed in his first two cases and catgut for the remainder.
Several years later, William Edward Fothergill (1865-1926), a contemporary of
Donald’s and also from Manchester, England, modified Donald’s procedure in
1915 whereby he grasped four points with forceps: one beneath the urethral
orifice, two posterolateral to the cervix on each side, and one in the midline
of the posterior fornix and superficial to the apex of the pouch of Douglas.
These four points (Fothergill’s points) were then joined by an incision to begin
the operation. Fothergill’s stitch involved suturing the stumps of the cardinal
ligaments to remaining cervical stump to effectively support the cervix while
at the same time anteverting the uterus. Given the relative contributions of
both Donald and Fothergill the procedure is referred to as the Manchester
Operation.

During the same period (1906), a German surgeon, Albert Siegmund Gustav
Doderlein (1860-1941) along with S. Kronig described a vaginal hysterectomy
technique which begins with an anterior colpotomy incision through which the
fundus of the uterus is delivered and the vasculature of the uterus approached
superiorly. In a monograph published in 1915 Mayo described this technique
(Fig. 1-19) as being appropriate for women aged 45 to 65 years with third- or
fourth-degree prolapse and distention of the vagina.

In 1929 Edward H. Richardson of the Johns Hopkins University Hospital
published his simplified technique for abdominal panhysterectomy. It has
become the standard extrafascial technique. His procedure (Figs. 1-20 and 1-21)
utilized a special vaginal angle suture after removal of the uterus; the stitch is
first passed through the anterior vaginal wall 1 cm from the angle, transfixes
twice the basal segment of the broad ligament placing a liberal mattress loop,
continues through the posterior vaginal wall 1 cm from the angle and then
transfixing the stump of the uterosacral ligament (see Fig. 1-21). Richardson
claimed that this perfected technique, developed over a period of 4 years, pro-
duced minimal rate of mortality and only minor postoperative complications.
It has been considered anatomically and surgically sound and relatively simple
and the “Richardson stitch” was taught for decades as a technique to help
suspend the vaginal vault (and prevent prolapse) after hysterectomy.

Subsequent to Howard Kelly, Richard Wesley TeLinde (1894-1985) held the
chair of gynecology at Johns Hopkins for more than 20 years. Appointed in
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Figure 1-19 Excision of the
uterus and clamping of the
broad ligament after the
fundus is delivered through the
anterior colpotomy. (From
Mayo CH: Uterine prolapse
with associated pelvic
relaxation. Surg Gynecol Obstet
1915;20:253-260.)

Figure 1-20 Richardson
technique of abdominal
hysterectomy. The uterus has
been completely detached and
the amputation across the
vaginal vault is being
completed. Note that the cervix
is not being squeezed by any
compressing instrument and
that it does not come in
contact with the field of
operation. (From Richardson
EH: A simplified technique for
abdominal panhysterectomy.
Surg Gynecol Obstet
1929;48:248-256; used with
permission.)

‘Broad ligament
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Figure 1-21 Richardson technique of abdominal hysterectomy. The angle stitch is here shown. On the right it can be
seen in detail. Note that it is first passed through the anterior vaginal wall 1 cm from the angle; it then twice transfixes
the basal segment of the broad ligament, placing within this important structure a liberal mattress loop; it then
continues through the posterior vaginal wall T cm from the angle and is finally made to transfix the stump of the
uterosacral ligament. On the left the suture has been tied, snugly, closing the vaginal angle and approximating to it the
two important supporting ligaments. (From Richardson EH: A simplified technique for abdominal panhysterectomy. Surg
Gynecol Obstet 1929;48:248-256; used with permission.)

1939, and with a variety of innovations, he is best known for his research
regarding carcinoma in situ of the cervix and his comprehensive gynecologic
surgical text, Operative Gynecology, published in 1946, which was destined to
be and has remained the standard American work on the subject under suc-
cessive authors. Telinde, in his 1946 textbook Operative Gynecology, described
that the attitude at Johns Hopkins Hospital up to that time regarding indica-
tions for vaginal hysterectomy were conservative. TeLinde recognized Heaney,
Danforth, and the Mayo group as excellent vaginal surgeons who were propo-
nents of broader indications for the use of vaginal hysterectomy. TeLinde
noted, however, that in their group, when vaginal hysterectomy was applied
for cases of prolapse, in 30% of the surgeries the “anatomic results were not
good.” TeLinde noted that in recent years their group reserved the vaginal
hysterectomy for cases of prolapse in which disease of the uterus itself makes
its removal “desirable.” These indications were small myomas and functional
or postmenopausal bleeding. They did not remove the uterus vaginally when
carcinoma of the endometrium was present, except in very obese women with
pelvic relaxation. TeLinde favored the Watkins interposition or the Manchester
procedure for simple cases of uterine prolapse. When a vaginal hysterectomy
was done, they favored the Heaney technique.

In 1938 Danforth said in a reading at the American Gynecological Society:
“while I do not believe that all excisions of the uterus should be vaginal, I do
believe that in many clinics a greater use might be made of this operation.”
During the 1930s and 1940s, Nobel Sproat Heaney (1880-1955) was among the
most influential proponents of vaginal hysterectomy for benign disease. Heaney
contended that surgeons were lured to the abdominal approach by a misguided
notion that so-called conditions such as chronic appendicitis, prolapse of the
cecum, and other questionable conditions were deserving of the gynecologist’s
surgical attention. Heaney'’s technique, based on his postgraduate experiences
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Figure 1-22 Heaney
technigue of vaginal
hysterectomy. Base of broad
ligament with uterine vessels
clamped, to be cut at dotted
line. (From TelLinde RW:
Operative Gynecology.
Philadelphia, JB Lippincott,
1946, pp 110-148; used with
permission.)
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in Nebraska, Germany, and Austria, reported in detail in 1934, continues to
receive widespread use with some modifications (Figs. 1-22 to 1-25). He is also
remembered eponymously for the Heaney needle holder, retractor, and clamp
as well as his pedicle stitch (see Fig. 1-23) which incorporates vessels, perito-
neum, and ligaments in a fixation suture.

Few substantive technical changes to the Heaney technique for vaginal hys-
terectomy and the Richardson technique for benign abdominal hysterectomy
have been made even to this day. Most of the clinical improvements were in
medicine, blood banking, anesthesia, fluid management, perioperative care,
and pain management resulting in substantial decline in mortality and morbid-
ity rates. Siddall and Mack (1947) reported the mortality rate of abdominal
hysterectomy at their center declined from 7.3% in 1928 to 1932, to 1.7% from
1933 to 1940, to 0.8% from 1941 to 1945. Mortality rate was slightly lower with
supracervical compared to total hysterectomy. By the 1950s, the reported mor-
tality rate from hysterectomy was down to 0% to 0.2%. The increasing safety
of abdominal surgery and the drawbacks of leaving the cervix (cancer and
bleeding) led to almost universal abandonment of supracervical hysterectomy
by 1955.

Postoperative infection and abscesses continued to be a problem leading to
numerous methods of vaginal cuff closure, with and without the use of drains.
Prophylactic antibiotics, both as intraoperative irrigants and as single or mul-
tiple perioperative doses, were shown in the 1970s to significantly reduce
vaginal cuff cellulitis and pelvic abscess after both vaginal and abdominal hys-
terectomy. The common use of midline abdominal incisions for benign hyster-
ectomies was gradually replaced by the Pfannenstiel incision for appropriate
cases, yielding better cosmesis and fewer hernias.
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Figure 1-23 Heaney
technigue of vaginal
hysterectomy. Transfixion of
sacrouterine ligament: the
“Heaney stitch! (From TeLinde
RW: Operative Gynecology.
Philadelphia, JB Lippincott,
1946, pp 110-148; used with
permission.)

Figure 1-24 Heaney
technique of vaginal
hysterectomy. Upper portion of
broad ligament, including tube,
ovarian ligament and round
ligament, clamped. (From
TeLinde RW: Operative
Gynecology. Philadelphia, JB
Lippincott, 1946, pp 110-148;
used with permission.)

Laparoscopic hysterectomy was first reported by Reich and coworkers in
1989. Intense interest in this approach was fueled by the development of opera-
tive laparoscopy techniques, enhanced optics and lighting, and improved
energy delivery. Several variations of total and supracervical laparoscopic hys-
terectomy have been developed over the last 20 years, yielding even better
cosmetic results, quicker patient recovery, and less pain. Technological innova-
tions, such as the addition of robotic assistance and single-port access, may
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Figure 1-25 Heaney
technigue of vaginal
hysterectomy, showing cut
surface of broad and
sacrouterine ligaments. The
ovary is examined. (From
TeLinde RW: Operative
Gynecology. Philadelphia, JB
Lippincott, 1946, pp 110-148;
used with permission.)
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further decrease the number of laparotomies needed to perform hysterecto-
mies, and lessen the morbidity and pain in affected women.
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The removal of the uterus may be performed through a variety of approaches:
abdominal, laparoscopic, and vaginal. In order to effectively perform a hyster-
ectomy, the surgeon should have an intimate knowledge of the anatomy of the
anterior abdominal wall and the pelvis in order to safely attain access, maxi-
mize exposure, secure vascular pedicles, and avoid injury to the surrounding
vasculature, nerves, and viscera. This chapter will discuss the surgical anatomy
of the pelvis focusing specifically on the anatomic relationships necessary for
the surgical removal of the uterus.

Surgical Anatomy

Anterior Abdominal Wall

The most common approach to hysterectomy in the United States is the
abdominal one, although the laparoscopic approach is also gaining in popular-
ity. For these approaches, the surgeon must access the intra-abdominal cavity
via the anterior abdominal wall, which is primarily accessed below or at the
level of the umbilicus.

Surface anatomy and bony landmarks can aid the surgeon to identify under-
lying structures and appropriately plan surgical incisions or laparoscopic trocar
placement. The umbilicus marks the approximate location of where the aorta
bifurcates into the right and left common iliac arteries. The anterior superior
iliac spines are where the inguinal ligaments originate, and the pubic symphy-
sis is where the inguinal ligaments as well as the rectus abdominis muscles
insert (Fig. 2-1).

From superficial to deep, the abdominal wall consists of skin, subcutaneous
fat, Camper’s fascia, Scarpa’s fascia, rectus sheath, rectus muscles, and parietal
peritoneum. Camper’s fascia consists of a fatty layer that is not easily appreci-
ated, while Scarpa’s fascia presents as a thin fibrous layer that may be fused
with the rectus fascial sheath. The rectus sheath is composed of the aponeuro-
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Figure 2-1 Surface anatomy
of the anterior abdominal wall.
(Reprinted from Drake RL, Vogl
AW, Mitchell AWM, et al: Gray's
Atlas of Anatomy. Philadelphia,
Elsevier, 2008, p 200.)

ses of the external oblique, internal oblique, and transversus abdominis (or
transversalis) muscles. Above the arcuate line (located approximately one half
of the distance between the umbilicus and the pubic symphysis), the rectus
sheath divides into an anterior and posterior sheath. The anterior sheath is
located anterior to the rectus muscles and consists of the aponeuroses of the
external oblique, and the anterior layer of the internal oblique, and the poste-
rior sheath consists of the aponeuroses of transversus abdominis muscle and
the posterior layer of the internal oblique and is located posterior to the rectus
muscles. Below the arcuate line, all layers of the rectus sheath are fused and
located anterior to the rectus muscles (Fig. 2-2). The rectus fascia is the most
important layer for closure of the anterior abdominal wall. Successful closure
of this layer prevents herniation, incarceration, or evisceration of the abdomi-
nal contents. Because of the primarily transverse orientation of the abdominal
wall muscle fibers, reapproximation of a vertical suture line in the rectus fascia
is under more tension compared to transverse incisions, making vertical inci-
sions more prone to dehiscence. The rectus muscles fuse in the midline at the
linea alba. The pyramidalis muscle arises from the pubic bone, is located ante-
rior to the rectus muscles, and inserts into the linea alba several centimeters
above the pubic symphysis.

The inguinal ligament is the anatomic boundary between the abdomen and
the thigh. The round ligament travels through the inguinal canal and termi-
nates at the labia majora. Additionally, the ilioinguinal nerve and the genital
branch of the genitofemoral nerve pass through the inguinal canal. As the
external iliac vessels cross underneath the inguinal ligament, they become the
femoral artery and vein. The inferior epigastric artery originates off the exter-
nal iliac artery just before it becomes the femoral artery and travels through
the transversalis fascia into a space between the rectus muscle and posterior
sheath. The inferior epigastric vessels travel from their lateral origins obliquely
toward a more medial location as they approach the umbilicus (Fig. 2-3). The
superficial epigastric vessels originate from the femoral vessels and branch
extensively as they approach the umbilicus. These superficial vessels can be
transilluminated through the anterior abdominal wall during laparoscopy but
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Figure 2-2 Cross-section of
anterior abdominal wall above/
below arcuate line. The rectus
sheath is shown above and
below the arcuate line (located
approximately one half the
distance from the umbilicus

to the pubic symphysis). The
anterior sheath consists of the
aponeuroses of the external
oblique and the anterior layer
of the internal oblique, while
the posterior sheath consists of
the aponeuroses of transversus
abdominis muscle and the
posterior layer of the internal
oblique. Below the arcuate line,
all layers of the rectus sheath
are fused and located anterior
to the rectus muscles.
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Figure 2-3 The inferior epigastric vessels are important landmarks on the anterior abdominal wall as they present a
significant risk for injury and subsequent hematoma during laparoscopic port insertion. The lower abdominal trocars
should be placed laterally to the vessels after the vessels are identified. The inferior epigastric artery originates off the
external iliac artery just before it becomes the femoral artery and travels through the transversalis fascia into a space
between the rectus muscle and posterior sheath. The inferior epigastric vessels travel from their lateral origins obliquely
toward a more medial location as they approach the umbilicus. If one travels approximately 4 cm above the pubic
symphysis in the midline, then 6 to 7 cm from this point laterally, this point demarcates where the inferior epigastric
vessels penetrate the fascia of the transversus abdominis muscle. The vessels then travel another 7 cm obliquely to enter
the posterior rectus sheath. The inferior epigastric vein flows into the external iliac vein just before it becomes the
femoral vein, cephalad to the inguinal ligament.
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Figure 2-4 The vertical
midline incision affords the
best visualization and most
rapid entry (A). It usually
extends from just below the
umbilicus to the pubic
symphysis. It avoids the inferior
epigastric vessels. After incising
through the skin, subcutaneous
fat, and Scarpa’s fascia, the
rectus sheath is opened in a
vertical fashion and the rectus
muscles are then divided and
the posterior rectus sheath
(above the arcuate line) is
opened in order to access the
intraperitoneal contents (B).
The peritoneum is opened in
the midline, taking care to
avoid the underlying bowel (C).

the inferior epigastric vessels must be visualized intra-abdominally where they
run lateral to the medial umbilical ligaments. (See DVD Video 2-1 for video
demonstration of the anatomy of the anterior abdominal wall. g€

Of the incisions commonly used in gynecologic surgery, the vertical midline
incision affords the best visualization and most rapid entry, but at the cost of
increased postoperative pain and risk of wound dehiscence and ventral hernias.
It usually extends from just below the umbilicus to the pubic symphysis, but can
be extended cephalad to the xiphoid process if exposure to the upper abdomen
is required. After incising through the skin, subcutaneous fat, and Scarpa’s
fascia, the rectus sheath is opened in a vertical fashion and the rectus muscles
are then divided and the posterior rectus sheath (above the arcuate line) and
peritoneum are opened in order to access the intraperitoneal contents (Fig. 2-4).
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The transverse incisions used in gynecologic surgery are the Pfannenstiel,
Maylard, and Cherney incisions. Compared to vertical incisions, these trans-
verse incisions have the advantages of improved cosmesis and wound healing
and less postoperative pain. These incisions can be categorized into muscle-
sparing (Pfannenstiel) and muscle-splitting (Maylard and Cherney) incisions.
The Pfannenstiel and Maylard incisions are made approximately two finger-
breadths above the pubic symphysis (Fig. 2-5). For the Pfannenstiel incision,
the skin, subcutaneous fat, Camper’s and Scarpa’s fasciae, and rectus sheath
are transected in a transverse fashion; then the rectus fascia are dissected off
the underlying rectus muscles and muscles are separated vertically in the
midline (i.e., muscle sparing) in order to gain access to the peritoneum and
intra-abdominal cavity. In order to perform the Maylard incision, after making
a transverse incision in the rectus fascia the surgeon incises the rectus muscles
in a transverse fashion (i.e., muscle splitting) starting from the midline and
working laterally without dissecting the rectus muscles off the overlying rectus
sheath. The inferior epigastric vessels must be identified (usually around 6 to
7 cm lateral from the midline) and ligated prior to transecting the rectus
muscles laterally (Fig. 2-6). The Maylard incision affords better visualization
and access than the Pfannenstiel incision, but at the cost of increased postop-
erative pain and discomfort. In contrast to the Maylard and Pfannenstiel inci-
sions, the Cherney incision is performed 1 c¢cm above the pubic symphysis, but
is performed in a similar fashion until the rectus muscles are reached. The
rectus muscles are then dissected off their insertion on the pubic symphysis
and are reflected cephalad after ligating the inferior epigastric vessels as they
enter the rectus muscles obliquely (Fig. 2-7). This incision is most often used
for retropubic procedures (e.g., the Burch urethropexy or paravaginal defect
repair).

The iliohypogastric and ilioinguinal nerves are sensory nerves that may be
damaged with low transverse incisions and lower abdominal laparoscopic trocar
placement. Such an injury can result in neuropathic chronic pain syndromes
consisting of burning pain and altered skin sensitivity in the affected region.
The iliohypogastric nerve innervates the skin of the suprapubic area, while the
ilioinguinal nerve innervates the groin area, upper labial majora, and upper
medial thigh. The iliohypogastric nerve enters the abdominal wall approxi-
mately 2 cm medial and 1 cm inferior to the anterior superior iliac spine and
travels obliquely, terminating 3.7 cm lateral to the midline and 5 cm above the
pubic symphysis. The ilioinguinal nerve enters the abdominal wall 3 cm medial
and 3.7 cm inferior to the anterior superior iliac spine, traveling obliquely to
terminate 2.7 cm lateral to the midline and 1.7 cm above the pubic symphysis.
Injuries to these nerves may be averted during laparoscopy by placing the
lower abdominal trocars 2 cm medial and superior to the anterior superior iliac
spines (Fig. 2-8). Nerve entrapment may also occur during the lateral closure
of transverse incisions as the paths of these nerves unavoidably traverse the
lateral aspect of these incisions. Patients who complain of burning pain in the
lower abdomen, pelvic area, and upper medial thigh that increases with Val-
salva maneuver and that is not relieved with narcotics but improves with hip
flexion and forward leaning of the trunk should undergo a diagnostic and thera-
peutic trial of local anesthetic injection at a site approximately 3 cm medial to
the anterior superior iliac spine where the nerves originate.

The parietal peritoneum is often covered by preperitoneal fat, and is located
just below the rectus muscles. The median umbilical ligament is caused by the
presence of the urachus, and is a vertical structure located in the midline. The
medial umbilical ligaments are paired structures consisting of the obliterated
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Figure 2-5 The Pfannenstiel
and Maylard incisions are made
approximately 2 fingerbreadths
above the pubic symphysis in a
curvilinear fashion. The incision
is made through the skin,
subcutaneous fat, Scarpa’s
fascia, and rectus sheath (A
and B). The cranial portion of
the fascial flap is sharply
dissected upward off the
underlying rectus muscles. The
peritoneum is entered in the
midline between the rectus
muscles (C).
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Figure 2-6 Maylard incision.
A, The inferior epigastric
vessels have been ligated, and
the rectus muscles are then
divided transversely. B, The

peritoneum is entered sharply.

The inferior epigastric vessels
have been spared in this case.

Ligated inferior
epigastric arteries

Preserved inferior epigastric
arteries
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Figure 2-7 A, The Cherney
incision is made just above the
pubic symphysis. Once the
rectus sheath is reached, it is
divided transversely (dotted
line), and the inferior epigastric
vessels are ligated and
transected, if desired. The
insertion of the rectus muscle
is reflected off the pubic
symphysis cranially, and the
rectus muscle is dissected off
the underlying peritoneum.

B, The peritoneum is then
opened transversely in order to
provide excellent pelvic
exposure.
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muscles
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pubis

Cut inferior
epigastric arteries

Peritoneum with
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Cut tendons of
rectus abdominis
B and pyramidalis muscles

umbilical arteries, which connect the internal iliac vessels to the umbilical
cord, and are located laterally to the median umbilical ligament (Fig. 2-9). The
medial umbilical ligaments are an important landmark in locating the inferior
epigastric vessels during the placement of lower abdominal ports during lapa-
roscopy, as the vessels are located laterally to the medial umbilical ligaments.
During laparoscopy, after the umbilical trocar is placed, the anterior superior
iliac spine (ASIS) is palpated and the lower abdominal trocar should be inserted
two fingerbreadths medial and superior to the ASIS, lateral to the medial
umbilical ligaments and the inferior epigastric vessels (Fig. 2-10). The medial
umbilical ligaments also form the boundaries of the dome of the bladder, which
is contiguous with the parietal peritoneum and located cephalad to the pubic
symphysis. Entry into the abdominal cavity necessitates caution as one travels
caudally, and initial entry should be performed cephalad toward the umbilicus
and the peritoneum and then taken down in layers as one approaches the pubic
symphysis in order to avoid bladder injury. Because the apex of the bladder is
triangular in shape, and is highest in the midline, incising the peritoneum
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Figure 2-9 The left inferior
epigastric vessels are visualized
lateral to the obliterated
umbilical ligament.
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Figure 2-8 The iliohypogastric and ilioinguinal nerves are sensory nerves that may be damaged with low transverse
incisions and lower abdominal laparoscopic trocar placement, leading to neuropathic chronic pain syndromes. The
iliohypogastric nerve innervates the skin of the suprapubic area, and the ilioinguinal nerve innervates the groin area,
upper labial majora, and upper medial thigh. The iliohypogastric nerve enters the abdominal wall approximately 2 cm
medial and 1 cm inferior the anterior superior iliac spine and travels obliquely, terminating 3.7 cm lateral to the midline
and 5 cm above the pubic symphysis. The ilioinguinal nerve enters the abdominal wall 3 cm medial and 3.7 cm inferior
to the anterior superior iliac spine, traveling obliquely to terminate 2.7 cm lateral to the midline and 1.7 cm above the
pubic symphysis. Injuries to these nerves may be averted during laparoscopy by placing the lower abdominal trocars

2 cm medial and superior to the anterior superior iliac spines.

Medial umbilical
ligament

"-Round
ligament

laterally as you approach the pubic symphysis is less likely to result in visceral
injury.
Uterus and Adnexa

The uterus consists of the uterine corpus and the cervix. The corpus, or body
of the uterus, consists of an inverted triangular endometrial cavity surrounded
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Figure 2-10 Laparoscopic
port placement is usually safe
2 fingerbreadths medial and
superior to the anterior
superior iliac spines in order to
avoid injury to the inferior
epigastric vessels and the
ilioinguinal and iliohypogastric
nerves.

Inferior
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by the myometrium and serosa (Fig. 2-11). The portion of the uterus superior
to the endometrial cavity is called the fundus of the uterus. The cervix is the
conduit between the endometrial cavity and the vagina. In the reproductive-
aged female, the corpus is much larger than the cervix, while in prepubertal
and postmenopausal females, their relative length is similar. However, the
overall size of the uterus can vary considerably, depending on hormonal levels,
previous parturition, or the presence of fibroids or adenomyosis.

The myometrium consists of muscle fibers that crisscross diagonally with
those of the other side. The endometrium lines the uterine cavity, with a
superficial layer that consists of columnar epithelium and stroma that changes
with the menstrual cycle, which is supplied by spiral arteries that spasm and
cause the shedding of this layer with each menses. A deeper basal layer, sup-
plied by different arteries, regenerates a new layer after each menstrual cycle.

The cervix is composed of dense fibrous connective tissue with a minimal
amount of smooth muscle located on the periphery that connects the myome-
trium to the muscle in the vaginal wall. This smooth muscle layer surrounds
the cervix, and is where the cardinal and uterosacral ligaments insert. The
internal os is the opening of the endocervical canal into the endometrial cavity,
while the external os is the opening of the canal on the vaginal side. At the
external os the columnar epithelium that extends from the endocervical canal
transforms into stratified squamous epithelium upon exposure to the acidic
environment of the vagina that occurs with the onset of puberty and the effects
of estrogen. This area is known as the transition zone and is susceptible to
dysplastic and malignant transformation.

The broad ligament covers the lateral uterine corpus and upper cervix, and
extends superiorly to the round ligaments and posteriorly to the infundibulo-
pelvic ligaments. It consists of anterior and posterior leafs, and is composed of
visceral and parietal peritoneal layers containing smooth muscle, vessels, and
connective tissue, and is not the type of'ligament associated with skeletal joints.
The cardinal and uterosacral ligaments lie below the broad ligament, while the
round ligaments, tubes, and ovaries lie at its upper margins. Various portions
of the broad ligament are named for nearby structures, for example, the meso-
salpinx (located near the fallopian tubes) and the mesovarium (located near
the ovary) (Fig. 2-12).
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Figure 2-11 A, Diagram of a
sagittal view of the uterus,
cervix, and vagina. B, A view of
the pelvis, with the uterus,
tubes, and ovaries.
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The round ligaments are extensions of the uterine musculature. They begin
at the anterior lateral aspects of the fundus, travel through the retroperito-
neum, then enter the inguinal canal and terminate at the labia majora (Fig.
2-13). The male homologue is the gubernaculum testis.

The uterine adnexa consist of the fallopian tubes and ovaries. The fallo-
pian tubes connect the endometrial cavity to the intra-abdominal cavity.
They arise from the uterine corpus posterior to the round ligaments. Each
tube is divided into four distinct areas: the interstitial portion, where the tube
passes through the cornu; the isthmus, with a narrow lumen and thick mus-
cular wall; the ampulla, with a larger lumen and mucosal folds; and the
fimbria, located at the end of the tube with frondlike projections that increase
the surface area for ovum pick-up. The outer muscularis layer of the tube
consists of longitudinal fibers and the inner layer consists of circular
fibers.
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Figure 2-12 A closer view of
the uterus, broad ligament,
tubes, and ovaries. (Reprinted
from Drake RL, Vogl AW,
Mitchell AWM, et al: Gray's Atlas
of Anatomy. Philadelphia,
Elsevier, 2008, p 229,
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The ovary is connected medially to the uterus through the utero-ovarian
ligament; laterally it is connected to the pelvic sidewall through the infun-
dibulopelvic ligament (also known as the suspensory ligament of the ovary)
through which the ovarian vessels travel (Fig. 2-14). It is also attached to
the broad ligament through the mesovarium. The ovary consists of an outer
cortex, where the ova and follicles are located, and medulla, where the blood
vessels and connective tissue compose a fibromuscular tissue layer. (See
DVD Video 2-2 for video demonstration of the anatomy of the uterus and
adnexa. )

Uterine Support Structures

The pelvic viscera are covered by endopelvic fascia, a connective tissue layer
that provides support to the pelvic organs, yet allows for their mobility to
permit storage of urine and stool, coitus, parturition, and defecation. Histo-
logically, it is composed of collagen, elastin, adipose tissue, nerves, vessels,
lymph channels, and smooth muscle. Several areas of the endopelvic fascia
(and its associated peritoneum) have been named by anatomists. These are
really condensations of the endopelvic fascia and not true ligaments: utero-
sacral ligament, cardinal ligament, broad ligament, mesovarium, mesosalpinx,
and the round ligament. The principal connective tissue support structures
for the uterus are the cardinal ligaments and the uterosacral ligaments.
These two structures are intimately related and together form an intricate
three-dimensional connective tissue structure that originates at the cervix and
upper vagina and inserts at the pelvic sidewall and sacrum and is sometimes
called the uterosacral/cardinal complex. The broad ligament, mesovarium,
mesosalpinx, and round ligament do not play a role in support of the pelvic
organs.
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Figure 2-13 A sagittal section of the pelvis. The round ligament enters the deep inguinal ring, travels through the inguinal canal, and exits through the
superficial inguinal ring. The ureter lies in close proximity to the uterine vessels and the ovarian vessels in the retroperitoneal space. (Reprinted from Drake
RL, Vogl W, Mitchell AWM: Gray’s Anatomy for Students. Philadelphia, Elsevier, 2005, p 416, Fig. 5-58A.)

Three levels of connective tissue supports of the uterus and vagina have
been described (Fig. 2-15). The uterosacral/cardinal ligament complex provides
level T support. The uterosacral/cardinal ligament complex suspends the uterus
and upper vagina in its normal orientation. It serves to maintain vaginal length
and keep the vaginal axis nearly horizontal in a standing woman so that it can
be supported by the levator ani muscles. Loss of level T support contributes to
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Figure 2-14 The right ovarian
vessels travel through the
infundibulopelvic ligament to
supply the right ovary and
tube.
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Figure 2-15 Integrated levels of uterovaginal support as seen in a standing woman. The three levels of support of the vagina and uterus showing the
continuity of supportive structures throughout the entire length of the genital tract. In level 1, the uterosacral/cardinal ligament complex suspends the uterus,
cervix, and upper vagina from the lateral pelvic walls. Fibers of level | extend both vertically and posteriorly toward the sacrum. Fibers of level Il provide
lateral support and attach the midportion of the vagina to the arcus tendineus fascia pelvis and to the arcus tendineus rectovaginalis. Level lll support is the
most distal component, consisting of the fusion of the vagina anteriorly to the urethra, posteriorly to the perineal membrane and perineal body, and
laterally to the levator ani muscles. (Reprinted with permission of The Cleveland Clinic Center for Medical Art & Photography, copyright 2009. All rights
reserved.)
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Figure 2-16 The retropubic or
prevesical space. The
endopelvic fascia connects
laterally to the aponeurosis of
the levator ani muscles at the
arcus tendineus fasciae pelvis,
providing level Il support.
Defects in these lateral
attachments are called
paravaginal defects and lead to
anterior or posterior
compartment defects, e.g.,
cystoceles and rectoceles. The
iliopectineal line, or Cooper’s
ligament, runs along the
superior border of the
ischiopubic rami bilaterally and
is where Burch urethropexy
sutures are anchored.
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prolapse of the uterus. At the time of hysterectomy, care should be taken to
incorporate the detached uterosacral/cardinal ligament remnants into the
vaginal cuff repair in an attempt to preserve apical support of the vagina and
subsequent prolapse. Any symptomatic vaginal support defects should also be
addressed at the time of hysterectomy.

Contiguous with the uterosacral/cardinal ligament complex at the location
of the ischial spine is level II support—the paravaginal attachments. The ante-
rior vaginal is suspended laterally to the arcus tendineus fasciae pelvis (ATFP)
or “white line” which is a thickened condensation of fascia overlying the ilio-
coccygeus muscle (Fig. 2-16). The ATFP originates on the ischial spine and
inserts on the inferior aspect of the pubic symphysis. The posterior vaginal
wall is suspended laterally by a similar structure, the arcus tendineous recto-
vaginalis. Defects at this level result in anterior or posterior compartment
defects (e.g., cystoceles and rectoceles). Level III support is the most distal
component, consisting of the fusion of the vagina anteriorly to the urethra,
posteriorly to the perineal membrane and perineal body, and laterally to the
levator ani muscles. A defect in this level posteriorly results in perineal body
descent and can contribute to defecatory dysfunction, or anteriorly can cause
urethral hypermobility and stress incontinence. Level II and level III support
structures are important for maintaining support and function of the vagina,
bladder, and rectum, but their contribution to uterine support is minimal.

Vasculature

The aorta provides the blood supply to the pelvic structures. It bifurcates at
approximately L4-L5 into the right and left common iliac arteries. The inferior
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vena cava, where the right and common iliac veins return their blood flow, is
located to the right of the aortic bifurcation. The left common iliac vein travels
anterior to the sacrum medial to the aortic bifurcation and joins the right
common iliac vein posterior to the right common iliac artery. The common
iliac arteries then divide into the external iliac and internal iliac (or hypogas-
tric) arteries. The external iliac artery is located medial to the psoas muscle,
but the external iliac vein is much larger and lies posterior and medial to the
artery. The external iliac vein also covers the obturator fossa, where the obtu-
rator neurovascular bundle and lymph nodes are located medial to the obtura-
tor internus muscle. The internal iliac artery branches into the anterior and
posterior divisions. The posterior division travels toward the ischial spine,
branching into the lateral sacral, iliolumbar, and superior gluteal arteries. The
anterior division of the internal iliac artery branches into the obliterated umbili-
cal, uterine, superior vesical, obturator, vaginal, and inferior gluteal and inter-
nal pudendal arteries (Fig. 2-17A and B). In order to identify and access any of
these major pelvic vessels, a retroperitoneal dissection must be performed and
the ureter must be identified prior to the cauterization or ligation of any of the
vessels. Ligation of the hypogastric artery is a useful surgical technique in the
setting of massive pelvic hemorrhage. Collateral flow from the aortic branches
(i.e., lumbar and middle sacral artery) or through the inferior mesenteric
branches (i.e., superior hemorrhoidal vessels) prevents ischemia of the pelvic
organs.

The uterus, tubes, and ovaries are supplied by the uterine and vaginal
branches from the anterior division of the internal iliac arteries and from the
ovarian arteries from the aorta. The uterine, vaginal, and ovarian vessels form
an arterial cascade where collateral flow can supply the uterus, adnexa, and
vagina (Fig. 2-18). The uterine artery originates from the internal iliac artery
in the retroperitoneum. It may share a common origin with the obliterated
umbilical artery, internal pudendal, and vaginal artery. In fact, the obliterated
umbilical artery can serve as a useful landmark during abdominal or laparo-
scopic surgery, as tugging on the obliterated umbilical artery can often help
identify the uterine artery in cases of distorted pelvic anatomy. The uterine
artery travels through the cardinal ligament and passes over the ureter, which
is located approximately 1.5 cm lateral to the cervix. It then joins the uterus
at the junction between the cervix and the uterine corpus at approximately the
level of the internal cervical os and provides blood flow upward toward the
corpus and downward toward the cervix (Fig. 2-19). It also sends a branch to
the cervicovaginal junction at the lateral aspect of the vagina. The vagina also
receives its blood supply from this uterine branch as well as from a vaginal
branch of the internal iliac artery, which anastomose along the vagina laterally
at the 3 o’clock and 9 o’clock positions.

The ovarian arteries arise from the abdominal aorta. The right ovarian vein
returns to the inferior vena cava while the left ovarian vein returns to the left
renal vein. They travel in close proximity to the ureter, along the medial aspect
of the psoas muscle, and supply the ovaries through the infundibulopelvic liga-
ment (or suspensory ligament of the ovary) (see Fig. 2-14). (See DVD Video
2-3 for demonstration of the vasculature of the pelvis. g€1)

Because of the collateral blood supply of the uterus, achieving hemostasis
during hysterectomy requires securing the three main arterial supplies: the
uterine artery, collateral flow from the ovarian vessels that is supplied via the
utero-ovarian ligament, and collateral flow inferiorly from the vaginal arteries.
Because of the close proximity of the ureters to each of these vessels, many of
the fundamental steps of a hysterectomy revolve around securing this collateral
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Figure 2-17 The aorta provides the blood supply to the pelvic structures. It bifurcates at approximately L4-L5 into the
right and left common iliac arteries. The inferior vena cava, where the right and common iliac veins return their blood
flow, is located to the right of the aortic bifurcation. The left common iliac vein travels anterior to the sacrum medial to
the aortic bifurcation and joins the right common iliac vein posterior to the right common iliac artery. The common iliac
arteries then divide into the external iliac and internal iliac (or hypogastric) arteries. The external iliac artery is located
medial to the psoas muscle, and the external iliac vein is much larger and lies posterior and medial to the artery. The
external iliac vein also covers the obturator fossa, where the obturator neurovascular bundle and lymph nodes are
located medial to the obturator internus muscle. The internal iliac, or hypogastric, artery branches into the anterior and
posterior divisions. The posterior division travels toward the ischial spine, branching into the lateral sacral, iliolumbar, and
superior gluteal arteries. The anterior division of the internal iliac artery branches into the obliterated umbilical, uterine,
superior vesical, obturator, vaginal, and inferior gluteal and internal pudendal arteries.

blood flow while avoiding ureteral injury. During the abdominal or laparoscopic
approaches, the first step in this process typically involves entering the retro-
peritoneal space where the ovarian vessels, uterine vessels, and the ureters are
located. The next step is to secure the collateral blood flow supply from the
ovarian vessels via the utero-ovarian ligament in the case of hysterectomy
alone, or the infundibulopelvic ligament when performing a concomitant
salpingo-oophorectomy. Because the close proximity, the ureter should be
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Figure 2-18 Blood supply of
the uterus. The uterus, tubes,
and ovaries are supplied by the
uterine and vaginal branches
from the anterior division of
the internal iliac arteries and
from the ovarian arteries from
the aorta. These vessels form
an arterial cascade where
collateral flow can supply the
uterus, adnexa, and vagina. The
uterine artery travels through
the cardinal ligament and
passes over the ureter, which is
located approximately 1.5 cm
lateral to the cervix. It then
joins the uterus at the junction
between the cervix and the
uterine body.
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identified in the retroperitoneum prior to ligating or cauterizing the infundibu-
lopelvic ligament. Dissection of the bladder off the uterus and cervix, skeletoni-
zation of the uterine artery, and traction of the uterus cephalad aids in taking
the ureter away from the uterine artery during clamping or ligating or cauter-
izing of this vessel. As the uterine artery enters the uterus at approximately
the cervicouterine junction, ligation of this vessel starts by placing a clamp at
this level. Many small perforating vessels are given off as the uterine artery
spirals up and down the lateral length of the uterus and cervix. Because of this,
securing the uterine vessels and the anastomosing vaginal vessels requires a
sequential series of clamping and suture ligation down the side of the cervix
on each side until the vagina is entered. Each clamp is placed medial to the
previous one in order to avoid ureteral injury; with each sequential ligation,
the ureter is deflected more laterally.

Lower Urinary Tract

The structures of the urinary system located within the pelvis include the
bladder, urethra, and distal segment of the ureters. The bladder is quite disten-
sible and its borders span the lower anterior abdominal wall anteriorly, the
pubic bones and levator ani and obturator internus muscles laterally, and
the cervix and vagina posteriorly. It can be divided into two main portions: the
dome and the base. The dome of the bladder is contiguous with the parietal
peritoneum of the anterior abdominal wall, its upper boundaries roughly cor-
respond to the obliterated umbilical ligaments and urachus, and its lower
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Figure 2-20 Abdominal view Trigone
of the inside of the bladder.
The base of the bladder
consists primarily of the
trigone. The trigone is a
triangular area of smooth Ureter
muscle with the boundaries of
the two ureteral orifices and
the bladder neck/urethra. The
trigone lies on the upper
vagina. The urethra connects
the bladder to the vagina, Detrusor muscle
averaging 2 to 3 cm in length.

Ureteral orfices

Internal urethral
meatus

Vagina

boundary is the lower uterine segment and anterior cervix. The bladder is
separated from the pubic bone by a potential space, the prevesical or retropubic
space, which contains the venous plexus of Santorini. When empty, the bladder
is pyramid-shaped, with the apex pointed toward the pubic bone. When full,
the bladder is spherical, with normal capacities ranging from 300 to 700 mL,
and can transform from being a pelvic organ to an abdominal one, rising above
the pubic bone. When the bladder is distended, the musculature of the dome
can become relatively thin, and therefore, prior to initiating the surgical pro-
cedure, decompression of the bladder through Foley catheter drainage can help
avoid injury. The base of the bladder consists of the trigone and a thickening
of the detrusor muscle known as the detrusor loop, whose thickness, unlike
the dome, does not vary with filling of the bladder. The trigone is a triangular
area of smooth muscle and its boundaries are the two ureteral orifices and the
bladder neck/urethra. The trigone lies anterior to the upper vagina. The bladder
is supplied by the superior vesical artery or the obliterated umbilical artery,
and the inferior vesical artery, which can either arise from the internal puden-
dal artery or the vaginal artery. Histologically, the bladder is lined by the uro-
thelium, which is covered by the crisscrossing smooth muscle fibers of the
detrusor muscle, and the outer adventitial serosal layer (Fig. 2-20).

Bladder injury can occur at the dome during peritoneal entry during an open
procedure, or suprapubic port placement during a laparoscopic case. It also can
occur during the dissection of the bladder off the lower uterine segment and
cervix, with the bladder defect most commonly occurring in the midline just
superior to the intraureteric ridge (i.e., supratrigonal). Risk factors for this type
of injury include previous cesarean sections, prior pelvic infection, endome-
triosis, distorted anatomy from fibroids or malignancy, or prior bladder surgery
such as anterior colporrhaphy.

The urethra connects the bladder to the vagina. It averages about 2 to 3 cm
in length and 6 mm in diameter. It connects to the base of the bladder, which
is termed the bladder neck, or vesical neck, then continues fused to the vagina
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in its distal two thirds, and terminates with the external urethral meatus in the
vestibule directly above the vaginal opening. Its blood supply consists of the
extensions of the pudendal vessels and the inferior vesical vessels.

The ureters are approximately 25 to 30 cm in length from the renal pelvis
to the trigone of the bladder, and are located retroperitoneally along their entire
length. They are divided into the abdominal and pelvic segments by the pelvic
brim, each of which is approximately 12 to 15 cm in length. The ureters are
most easily identified at the pelvic brim, where they cross the bifurcation of
the common iliac into the external and internal iliac vessels (Fig. 2-21). The
left ureter is often obscured by the sigmoid colon, and visualization can be
facilitated by sharply incising the sigmoid colon attachments to the left pelvic
sidewall. The ureter travels into the pelvis along with the ovarian vessels,
making the identification of the ureter imperative prior to performing an
oophorectomy. The ureter usually lies medial to the infundibulopelvic liga-
ment, but when it lies in close proximity to the ovarian vessels, it may be
necessary to open the retroperitoneal space lateral to the infundibulopelvic
ligament and create a window between the ovarian vessels and the ureter in
order to safely secure the ovarian vascular pedicle. In the case of concomitant
salpingo-oophorectomy at the time of hysterectomy, opening the broad liga-
ment between the round ligament and the infundibulopelvic ligament provides
excellent retroperitoneal access and the opportunity to identify the ureter.

The course of the pelvic ureter is similar on each side. It travels medially to
the internal iliac artery and its anterior division. It then dives medially in a
deep trajectory to enter the parametrium and course below the uterine artery
(“water under the bridge”), approximately 1.5 cm lateral to the internal cervical
os. The ureter passes through the cardinal ligament/anterior bladder pillar (i.e.,
tunnel of Wertheim), then travels medially and anteriorly over the vaginal
fornix to enter the trigone of the bladder.

The ureter is supplied by the blood vessels it crosses, namely, the ovarian,
internal iliac, superior vesical, and inferior vesical arteries. Above the pelvic brim,
the blood supply enters from the medial side, and below the pelvic brim, the
blood supply enters laterally. During ureterolysis, the surgeon can avoid isch-
emic injuries by staying outside the adventitial sheath surrounding the ureter,
although this may be difficult to do in the setting of malignancy, or significant
scarring or fibrosis as a result of endometriosis or prior pelvic radiation.

In 1% of the population, the ureter is duplicated. Duplications may be partial
or complete. Partial duplications result in joining of the duplicate ureters before
entering the bladder. The ureters arise from the wolffian ducts embryologically;
those ureters that originate from a normal position on the wolffian duct have
normally positioned ureteral orifices and upper urinary tracts. However, the
ureters arising from an abnormal position on the wolffian ducts are associated
with ectopic insertions, renal dysplasia, and related complications. Therefore, the
appearance of the upper tract usually predicts the site of insertion—in other
words, a normal pelvicaliceal system is usually related to a normally positioned
ureteral orifice. Similarly, an extremely ectopic ureteral orifice will usually
subtend a dysplastic, poorly functioning segment. The existence of a urinary tract
anomaly may not even be known prior to undertaking a hysterectomy, but every
effort should be made to identify the ureter in the normal location. If the patient
has a history of a miillerian or urinary tract anomaly (e.g., a solitary kidney), pre-
operative imaging with an intravenous pyelogram may prepare the surgeon’s
expectations of what or where the surgeon may find the ureters intraoperatively.

Ureteral injury most commonly occurs during simple abdominal hysterec-
tomy, and at the following sites: the pelvic brim near the infundibulopelvic
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Figure 2-21 Pelvic course of
the ureter. A, The ureters are
most easily identified at the
pelvic brim, where they cross
the bifurcation of the common
iliac into the external and
internal iliac vessels. The uterus
is rotated to stretch the ureter
and uterine vessels. The ureter
crosses over the bifurcation of
the common iliac vessels at the
pelvic brim in close proximity
to the ovarian vessels, then
travels through the
retroperitoneal space and the
broad ligament under the
uterine vessels to insert into
the bladder. B, Diagram of the
course of the left ureter during
clamping of the left uterine
vessels at hysterectomy.
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ligament (while securing the ovarian vessels), the cardinal ligament where the
ureter crosses under the uterine artery (while securing the uterine vessels),
the vaginal cuff (securing the lateral angles), and lateral pelvic sidewall above
the uterosacral ligaments (obtaining hemostasis, performing a concomitant
culdoplasty or excision of endometriosis) (Fig. 2-22). As discussed earlier, trac-
tion of the uterus cephalad and dissection of the broad ligament in order to
skeletonize the uterine arteries before ligation or cauterization can help avoid
injury. During laparoscopic hysterectomy, pushing the uterine manipulator
and cervical cup into the pelvis and anteverting the uterus can deflect the
ureters down and laterally at the level of the uterine arteries and at the vaginal
cuff prior to securing these pedicles. Vaginal hysterectomy is rarely associated
with ureteral injury. The combination of downward traction on the cervix and
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Figure 2-22 Course of the
ureter. Common sites of
ureteral injury during
hysterectomy are noted (dotted
circles).
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anterior retraction of the bladder through the anterior peritoneal opening lifts
the ureter an additional 1 cm away, so that it lies more than 2 cm away from
the parametrium during the hysterectomy (Fig. 2-23). The diagnosis of ureteral
injury can easily be made through performing a cystoscopy after the injection
of intravenous indigo carmine dye and identifying a lack of spillage from one
of the ureteral orifices. (See DVD Video 2-4 for video demonstration of the
anatomy of the lower urinary tract. ¢

Sigmoid Colon and Rectum

The sigmoid colon descends into the pelvis curving from the left (descending)
colon slightly to the left of the midline and sacrum and is extraperitoneal,
unlike much of the colon. It is attached to a distinct mesentery in its midpor-
tion, which can be traumatized during packing of the bowel out of the pelvis
and cause some bleeding. Its blood supply derives from the sigmoid arteries,
branches of the inferior mesenteric artery. It is characterized by the presence
of three taeniae coli and appendiceal epiploicae. There are often physiologic
attachments of the sigmoid colon epiploicae to the left pelvic sidewall that may
need to be dissected in order to adequately visualize the left infundibulopelvic
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Figure 2-23 Ureter anatomy
in relation to the uterus at total
vaginal hysterectomy. Upward
traction of the bladder during
vaginal hysterectomy increases
the distance of the ureter away
from the area of clamp
placement.

Ureter

Uterine artery

ligament or left ureter at the time of left salpingo-oophorectomy. Care should
be taken to avoid injury to the genitofemoral nerve, which runs on the surface
of the psoas muscle during this dissection.

Once the sigmoid colon is in the pelvis, its course straightens and it enters
the retroperitoneum at the posterior cul-de-sac, becoming the rectum. The
rectum is approximately 15 to 20 cm in length and is characterized by the
absence of appendiceal epiploicae, lack of a true mesentery and divergence of
the three taeniae coli. Once retroperitoneal, it expands into the rectal ampulla,
an area of stool storage, then bends downward to an almost 90-degree angle to
become the anus. There are a series of anal valves to assist in the prevention
of gas and stool leakage. The anus is surrounded by the internal anal sphincter
and external anal sphincter. The internal anal sphincter consists of a thicker
layer of the circular involuntary smooth muscle fibers, which provides 80% of
the resting tone of the sphincter; the external anal sphincter consists of some
voluntary skeletal muscle fibers and is attached to the coccyx. The rectum and
anus rest on the sacrum and levator ani muscles and the vagina lies anterior
to the rectum. The blood supply to the rectum and anus consists of an anasto-
motic arcade of vessels from the superior rectal (hemorrhoidal) branch of the
inferior mesenteric artery, and the middle and inferior rectal (hemorrhoidal)
branches of the internal pudendal artery.

Spaces and Avascular Planes of the Pelvis

The pelvis contains several potential spaces and connective tissue planes that
allow the urinary, reproductive, and gastrointestinal systems to function
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Figure 2-24 Sagittal view of
the anterior and posterior
cul-de-sacs. The anterior
cul-de-sac is also known as the
vesicouterine pouch, and refers
to the space between the
dome of the bladder and the
anterior surface of the uterus.
The posterior cul-de-sac,
rectouterine pouch, or pouch
of Douglas refers to the space
between the uterus and
rectum.
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independently of each other. Two intraperitoneal potential spaces within the
pelvis that the gynecologic surgeon should be familiar with are the anterior
and posterior cul-de-sacs. The anterior and posterior cul-de-sacs separate the
uterus from the bladder and rectum, respectively (Fig. 2-24). The anterior cul-
de-sac is also known as the vesicouterine pouch, and refers to the space
between the dome of the bladder and the anterior surface of the uterus. The
peritoneum overlying the dome of the bladder is loose and allows the bladder
to expand. This loose peritoneal fold is called the vesicouterine fold, which is
dissected during abdominal hysterectomy in order to create the bladder flap,
access the vesicovaginal space, and dissect the bladder off the lower uterine
segment and anterior cervix. During vaginal hysterectomy, the vesicovaginal
space is dissected in order to access the vesicouterine fold, which is visualized,
grasped, and incised in order to enter the anterior cul-de-sac.

The posterior cul-de-sac, rectouterine pouch, or pouch of Douglas refers
to the space between the uterus and rectum. Its borders are the vagina anteri-
orly, the rectosigmoid posteriorly, and the uterosacral ligaments laterally.
Because the rectum is not directly adjacent to the posterior cervix colpotomy
via the posterior cul-de-sac is generally the safest and easiest route of initial
peritoneal entry during vaginal hysterectomy.

A number of avascular planes or spaces exist retroperitoneally within the
pelvis that can be valuable to the pelvic surgeon. These spaces lack blood
vessels and nerves and are filled with loose areolar tissue, allowing blunt dis-
section of these avascular planes. The surgeon should be thoroughly familiar
with these spaces, as well as their relationships with each other, in order to
avoid injury to the viscera and vasculature, restore normal anatomic relation-
ships in the case of distorted anatomy, to perform pelvic reconstruction, and
to resect pelvic disease such as endometriosis or cancer. Knowledge of these
spaces is fundamental for most major gynecologic surgery. These spaces include
the vesicovaginal, paravesical, pararectal, rectovaginal, prevesical (or retropu-
bic), and presacral spaces (Fig. 2-25). (See DVD Video 2-5 for demonstration of
the avascular planes of the pelvis.
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Figure 2-25 Axial view of the
pelvis illustrating the avascular
spaces within the pelvis.

Prevesical space Urinary bladder

Bladder pillar

Paravesical
space

Vesicovaginal
space

Cardinal

Rectovaginal ligament

space

Uterosacral
ligament

Rectum

Pararectal space

Retrorectal space

Vesicovaginal Space

The vesicovaginal space is located in the midline between the bladder and ante-
rior vagina. Its boundaries are the bladder anteriorly, the bladder pillars later-
ally, and the anterior vaginal adventitia posteriorly. The bladder pillars contain
veins from the vesical plexus and the ureter, some cervical branches of the
uterine artery anteriorly into the sides of the bladder base, and some extensions
of the stronger connective tissue portions of the cardinal ligament. The vescio-
vaginal space is developed in order to dissect the bladder off the lower uterine
segment and anterior cervix during hysterectomy. Dissection anterior to the
cervix in the midline between the bladder pillars will reveal a loose areolar
avascular layer when in the proper plane. Veering laterally can result in bleed-
ing from the bladder pillars and obscure visualization during this dissection.

Paravesical Space

The paravesical spaces are paired spaces that lie inferior to the cardinal liga-
ments. Their boundaries are the bladder pillars and retropubic space medially,
the obturator internus muscle and the pelvic sidewalls laterally, and the cardi-
nal ligaments superiorly. The anterior leaf of the broad ligament forms the roof
of the paravesical space while the levator ani is the floor. This space is devel-
oped by opening the anterior leaf of the broad ligament and first identifying
the external iliac artery and vein. Gentle traction of the adipose and areolar
tissue located between the superior vesical/obliterated umbilical artery and the
external iliac vessels toward the bladder medially will expose this space (Fig.
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Figure 2-26 Development of
the paravesical and pararectal
spaces.
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2-26). Development of the paravesical space is an essential step in the perfor-
mance of a radical hysterectomy or pelvic lymphadenectomy. It also facilitates
identification of the course of the distal ureter between the cardinal ligament
and the bladder, which may be valuable for benign hysterectomies when the
anatomy is distorted, as in the case of a cervical or broad ligament fibroid.

Pararectal Space

The pararectal spaces lie in the retroperitoneum bilaterally just superior to the
cardinal ligament. Its borders are formed inferiorly by the cardinal ligament;
medially by the uterosacral ligament, rectal pillar, ureter, and ovarian vessels;
laterally by the internal iliac vessels and piriformis muscles; and posteriorly
by the levator ani muscles and coccygeus muscle/sacrospinous ligament. This
space is developed by incising the broad ligament in a cephalic direction lateral
to the ovarian vessels (infundibulopelvic ligament). The ovarian vessels and
the ureter are adherent to the medial leaf of the broad ligament. Blunt dissec-
tion lateral to these structures and medial to the internal iliac vessels allows
the development of the pararectal space, which can be carried all the way down
to the levator ani muscles (see Fig. 2-26). An alternative approach, often useful
during laparoscopic surgery, is to incise the medial leaf of the broad ligament
inferior to the ovarian vessels and above the ureter. The lower edge of the
incised peritoneum with the accompanying ureter is retracted medially while
blunt dissection is performed retroperitoneally between the medial leaf of
the broad ligament and the internal iliac vessels to develop the lower portion
of the pararectal space. Development of the pararectal space is useful for mobi-
lizing the ureter, particularly in cases of distorted anatomy like an obliterated
posterior cul-de-sac from endometriosis. If both the pararectal and paravesical
spaces are developed, the tissue in between is the cardinal ligament (parame-
trium). Isolating the cardinal ligament by developing these spaces facilitates
identification of the uterine artery along its course from the internal iliac to
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the uterus and the distal ureter as it passes through the parametrium below
the uterine artery, which may be valuable in cases of distorted uterine or pelvic
anatomy (e.g., broad ligament fibroid, severe endometriosis). From the vaginal
approach, the pararectal space can be entered by dissecting the posterior
vaginal epithelium off the underlying rectum, then bluntly dissecting lateral to
the rectum to develop the space. This approach is useful for accessing the
sacrospinous ligament when needed for vaginal vault suspension.

Rectovaginal Space

The rectovaginal space starts caudally at the superior margin of the perineal
body (2-3 cm above the hymenal ring) and extends superiorly between the
posterior vagina and the rectum through the posterior cul-de-sac. Its most
cephalad border is the posterior cul-de-sac just inferior to the cervix. It contains
loose areolar tissue that can be dissected bluntly. Its lateral boundaries are the
rectal pillars, which are fibers from the cardinal-uterosacral ligament complex
that connect to the lateral rectum and then to the sacrum. They divide the
rectovaginal space from the pararectal spaces. Occasionally the surgeon may
need to enter the rectovaginal space during a hysterectomy when the patient
has altered anatomy due to an obliterated cul-de-sac from pelvic inflammatory
disease or endometriosis or due to the presence of a posterior lower uterine
segment, broad ligament, or cervical fibroid. Vaginal surgeons access the rec-
tovaginal space when performing a posterior colporraphy.

Prevesical or Retropubic Space

The prevesical or retropubic space is a potential space between the bladder and
the pubic bone. This space is also often referred to as the space of Retzius. It is
bounded by the pubic bone, the peritoneum, and muscles of the anterior abdomi-
nal wall. Its lateral borders are the arcus tendineus fascia pelvis and the ischial
spines. Within this space lie the dorsal clitoral neurovascular bundle, located in
the midline, and the obturator neurovascular bundle, located laterally as it enters
the obturator canal. An accessory obturator artery can arise from the external
iliac artery and run along the pubic bone. The space lateral to the bladder neck
and urethra contain nerves innervating the bladder and urethra as well as a
venous plexus (venous plexus of Santorini) that can ooze with the placement of
sutures, for instance, while performing a Burch urethropexy. These Burch
sutures are anchored into the iliopectineal line, or Cooper’s ligament, which runs
along the superior border of the ischiopubic rami bilaterally (see Fig. 2-16).

Presacral Space

The presacral space is located between the sacrum posteriorly and the rectum
anteriorly. Its upper boundary is the bifurcation of the aorta and it is bounded
laterally by the internal iliac arteries. It is unlikely that entry of the presacral
space would be necessary in the performance of a hysterectomy, but a number
of procedures that might be performed concomitantly with a hysterectomy may
require access to the presacral space including presacral neurectomy, sacral
colpopexy, and rectal resection.

Nerves of the Pelvic Cavity

The autonomic nervous system innervates the pelvis through the superior
hypogastric plexus, a ganglionic plexus that receives sympathetic input from
the thoracic and lumbar splanchnic nerves and afferent pain input from the
pelvic viscera. It lies over the bifurcation of the aorta in the presacral space
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that splits into two hypogastric nerves that run along the internal iliac vessels.
These nerves connect to the inferior hypogastric plexus, a plexus of nerves and
ganglia located lateral to the pelvic viscera. Parasympathetic input derives from
S2-S4 via the pelvic splanchnic nerves that travel to join the hypogastric plex-
uses through the lateral pelvic wall.

The inferior hypogastric plexus consists of three areas: the vesical plexus,
uterovaginal plexus, and the middle rectal plexus. The uterovaginal plexus lies
on the medial side of the uterine vessels, lateral to the uterosacral ligaments’
attachment to the uterus, and continues cephalad along the uterus and caudally
along the vagina. These caudal fibers innervate the vestibule and clitoris, and
travel in the parametrial tissue lateral to the uterine artery and uterosacral and
cardinal ligament pedicles, but within the tissue that is taken during a radical
hysterectomy. It receives sympathetic input from T10-L1 and parasympathetic
input from S2-S4. Because of the dissection in the parametrial tissues during
hysterectomy, patients may have short-term voiding dysfunction and urinary
retention postoperatively.

The ovary and tubes are innervated by a nerve plexus that originates in the
renal plexus with fibers from T10 and parasympathetic fibers from the vagus
nerve that run along the ovarian vessels.

The lumbar and sacral plexuses are formed from the intervertebral and sacral
foramina. The lumbar plexus lies within the psoas muscle, and the sacral plexus
lies on the piriformis muscle. The femoral nerve is the major branch of the
lumbar plexus, supplying sensory and motor function to the thigh. Its genito-
femoral branch (L1-L2) lies on the surface of the psoas muscle and can be
damaged from pressure from a retractor blade and lead to anesthesia in the
medial thigh and lateral labia. The femorocutaneous nerve (L2-L3) may be com-
pressed from a retractor placed lateral to the psoas muscle or from hyperflexion
of the hip in lithotomy position, leading to numbness or altered sensation in the
anterior thigh. The major branch of the sacral plexus, the sciatic nerve, exits the
pelvis through the inferior portion of the greater sciatic foramen to innervate
the muscles of the hip, pelvic diaphragm, perineum, and lower leg (Fig. 2-27).

Cases of Distorted Anatomy

Case 1: Cervical Fibroid

A 49-year-old female gravida 3, para 3 presents with irregular ureters to the fibroid and the uterine vessels at the cardinal

vaginal bleeding which started 6 months ago and is heavier
than usual. Previously she had regular menstrual cycles every
28 to 30 days. She also complains of pelvic pressure and some
dyspareunia at the vaginal apex. Speculum examination reveals
an enlarged cervix with the cervical os displaced anteriorly.
Bimanual examination reveals an enlarged irregularly shaped
cervix measuring 5 cm that protrudes into the left
parametrium. Cervical cytologic examination and endocervical
curettage are normal. Magnetic resonance imaging (MRI) of the
pelvis reveals a smooth mass measuring 4 X 6 x 4.3 cm in the
posterior aspect of the cervix extending to the left pelvic
sidewall consistent with a cervical fibroid (Fig. 2-28).

Discussion
The location of this fibroid presents a challenge to the
gynecologic surgeon because of the close proximity of the

ligaments. The ureters are usually 1.5 to 2 cm away from the
surgical clamps during suture ligation but may be closer when
this scenario occurs. The uterine artery originates from the
internal iliac artery and penetrates the uterus at the
cervicouterine junction. With a laterally expanding cervical
fibroid, such as the one in this case, the course of the uterine
artery is distorted so that it is more lateral and anterior and
considerably closer to the cervix. Similarly, the course of the
ureter is displaced anterolaterally and abuts the expanded
cervix as it passes under the uterine artery (Fig. 2-29). The
bladder is displaced toward the pubic bone and the vaginal
fornices are expanded to accommodate the enlarged cervix. In
the case of a uterine fibroid(s) that expands laterally into the
parametrium, whether from the cervix or the uterine body, the
surgeon will need to identify the altered course of the ureter
and the uterine artery prior to securing the uterine vessels. This
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Figure 2-27 The pelvic
viscera are innervated by the
autonomic nervous system.
The sympathetic nerve fibers
originate in the thoracic and
lumbar spinal cord and travel
to the pelvic viscera via the
hypogastric plexus. The
superior, middle, and inferior
hypogastric plexuses are seen
here. The parasympathetic
nerve fibers join the inferior
hypogastric plexus via the
pelvic nerves (sacral nerve
roots 2, 3, 4). The pelvic nerves
and inferior hypogastric plexus
are shown joining the right
uterine plexus.

Figure 2-28 Case 1. Sagittal
T,-weighted image shows
large, smooth mass (M)
measuring 4 X 6 x 4.3 cm with
heterogeneous signal intensity
in posterior cervix consistent
with a cervical fibroid. Note
anterior displacement of
external os (arrowhead).
(Reprinted with permission
from Brown MA, Mattrey RF,
Stamato S, et al: MRI of the

female pelvis using vaginal gel.

AJR 2005;185:1221-1227.)
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Figure 2-29 Case 1 and 2.
Uterus with cervical fibroid
(right) and broad ligament
fibroid (left) resulting in
displacement of the ureter and
uterine blood supply.
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Case 1: Cervical Fibroid—cont'd

is facilitated by entering the retroperitoneum and developing
the pararectal, paravesical, and vesicovaginal spaces as outlined
in this chapter. Within the pararectal space, the ureter can be
identified as it enters the pelvis over the pelvic brim and follows
its course toward the cardinal ligament where it is seen coursing
underneath the uterine artery. Developing the paravesical and
vesicovaginal spaces helps to expose the distal course of the
ureter and mobilize the bladder off the fibroid and uterus in order
to secure the uterine vessels safely and facilitate the remainder
of the hysterectomy. Of note, this extensive dissection of the
parametrium is essentially the same as when performing a

radical hysterectomy for cervical cancer. In some instances a
lateral fibroid may distort the retroperitoneal anatomy so much
that the surgeon may consider performing a myomectomy in
order to provide some restoration of normal anatomy so that
the uterine vessels can be identified and secured while
avoiding ureteral or bladder injury. Gynecologic and urologic
surgeons should be prepared for a higher risk of hemorrhage
and ureteral injury in difficult cases such as this. See Chapter 6
for further details on the surgical techniques that can be used
in the case of an abdonimal hysterectomy complicated by
distorted anatomy resulting from uterine fibroids.

Case 2: Broad Ligament Fibroid

A 42-year-old female gravida 2, para 2 presents with
dysmenorrhea, urinary frequency, and menorrhagia. She has
tried depot-medroxyprogesterone acetate, which did not
relieve her symptoms. Bimanual examination reveals a bulky
irregular 12-week-sized uterus with a firm mass that extends
into the right parametrium. Pelvic ultrasound reveals a 6 x 5 x
5.5 cm uterine fibroid on the right extending from the lateral
uterus to the pelvic sidewall. The uterine body is displaced to
the left. She now desires a hysterectomy.

Discussion
This case is similar to that of the cervical fibroid seen in Case 1
in that the patient has a fibroid that protrudes laterally from

the uterine body. It extends into the parametrium endangering
the ureter by bringing the ureter in close proximity to the
uterine blood supply. If the fibroid extends laterally from the
lower portion of uterine body so that it is retroperitoneal and
within the broad ligament, it is often called a “broad ligament
fibroid.” In contrast to Case 1, a large fibroid that protrudes
laterally from the uterine body rather than the cervix may
displace the course of the uterine artery and ureter both
laterally and posteriorly so that it is deeper in the pelvis. From
an abdominal or laparoscopic perspective the entry of the
uterine artery into the uterus and the distal course of the
ureter is often hidden below the laterally expanding fibroid,
making safe ligation of the uterine vessels a challenge.
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Case 2: Broad Ligament Fibroid—cont'd

Figure 2-29 illustrates the displacement of the course of the
ureter and uterine artery in the case of a cervical fibroid and a
large broad ligament fibroid. In either of these cases, if the
fibroid is large enough, the entire uterine body can be
displaced contralaterally. In the case of a broad ligament
fibroid, the broad ligament will be expanded outward to
accommodate the uterine fibroid, and the course of the round
ligament is often distorted. As with Case 1, the surgeon will
need to expose the course of the ureter and the uterine artery
by developing the pararectal and paravesical spaces. This can
be accomplished by entering the retroperitoneum above and

lateral to the fibroid to develop these avascular spaces as
previously described. The course of the ureter should be
identified as should the uterine artery as it originates from the
internal iliac vessels. The ureter can then be mobilized laterally
away from the fibroid so that the uterine artery can be ligated
safely, usually close to its origin. In some circumstances, it may
be necessary to perform a myomectomy to remove the broad
ligament fibroid in order to gain appropriate visualization of
the ureter and uterine blood supply. See Chapter 6 for further
discussion of the surgical techniques at abdominal hysterectomy
that may be valuable in cases of distorted anatomy.

Case 3: Endometriosis with Obliterated Posterior Cul-de-sac

A 40-year-old female gravida 1, para 1 presents with long-
standing dyspareunia, dysmenorrhea, and dyschezia refractory
to management with oral contraceptive pills. She denies rectal
bleeding. She had a previous laparoscopy at an outside hospital
consistent with endometriosis, and responded to a trial of
depo-leuprolide acetate but disliked the side effects. She now
desires definitive surgical management with hysterectomy.
Bimanual examination reveals a nonmobile retroverted,
8-week-sized uterus, and rectovaginal examination reveals
irregular nodularity in the upper rectovaginal septum. At the
time of laparoscopic hysterectomy, severe endometriosis with
an obliterated posterior cul-de-sac is noted (Fig. 2-30).

Discussion

Common sites of endometriosis in the pelvis include the
fallopian tubes, ovaries, anterior and posterior cul-de-sacs, the
broad ligament, and uterosacral ligaments. Histologically,
endometriosis is characterized by the presence of endometrial
glands and stroma outside the endometrial cavity and uterine
musculature. Other important histologic features include fibrin
deposition secondary to inflammatory reactions,
neovasularization resulting from the production of angiogenic
factors, and fibrosis. The fibrosis and inflammation associated

Figure 2-30 Case 3.This
patient has extensive
adhesions of the rectum to the
posterior cervix and vagina due
to severe endometriosis.

with endometriotic implants can result in a significant
adhesion formation and distortion of pelvic anatomy. In this
case, endometriosis and associated fibrosis and inflammation
have obliterated the posterior cul-de-sac via adhesions from
the anterior rectum to the posterior cervix and vagina.
Additionally, adhesions from the uterosacral ligaments and
broad ligament to the back of the uterine fundus are seen. It is
not uncommon in cases of endometriosis that have obliterated
the posterior cul-de-sac to find endometriotic nodules that
have infiltrated retroperitoneally into the rectovaginal space.
The finding of nodularity on rectovaginal examination in this
case suggests that this may have occurred. In rare cases,
infiltration can extend into or through the rectal wall. In cases
of endometriosis and an obliterated posterior cul-de-sac it can
be expected that the associated fibrosis of the uterosacral
ligaments and medial broad ligament will result in medial
deviation of one or both ureters. In order to avoid injury to the
rectum or ureters at the time of hysterectomy, extensive
dissection of the posterior cul-de-sac and rectovaginal space is
required. The dissection plane should be close to the uterus
and cervix to help avoid accidental proctotomy. Additionally,
the pararectal spaces should be developed bilaterally and the
ureters mobilized laterally off the medial broad ligament.
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Case 4: Uterovaginal Prolapse

A 67-year-old female gravida 3, para 3 presents with a 6-month
history of “something bulging through her vagina.” The bulging
sensation has gradually worsened over the last several months
and now she sees and feels a bulge that protrudes “several
inches” beyond the vaginal opening. She also reports increased
urinary frequency, nocturia, and feeling of incomplete bladder
emptying. She has a 10-year history of mild stress urinary
incontinence symptoms which resolved approximately 4
months ago. On physical examination, she is noted to have
complete uterovaginal prolapse (stage 4) with the cervix
protruding 6 cm beyond the hymen. She desires surgical
correction of her pelvic organ prolapse.

Discussion

Pelvic organ prolapse is downward descent of the pelvic
organs that results in a protrusion of the vagina, uterus, or
both. It can affect the anterior vaginal wall, posterior vaginal
wall, and uterus or apex of the vagina, usually in some
combination. Loss of vaginal or uterine support in women
presenting for routine gynecologic care is seen in 43% to 76%
of patients, with 3% to 6% having descent beyond the hymen.
As noted earlier in this chapter, the principal connective tissue
support structures for the uterus are the cardinal/uterosacral
ligament complex or level | support. (See section “Uterine
Support Structures” and Fig. 2-15.) Loss of the integrity of these
supports, often in conjunction with impairment of pelvic floor
muscle function, can result in uterine prolapse. In this case of
complete uterovaginal prolapse, defects in lateral vaginal
attachments (level Il support) and the perineum (level IlI
support) are also likely. In cases of complete uterovaginal
prolapse, the uterus, with the cervix as its leading edge,

Figure 2-31 Case 4. Complete
uterovaginal prolapse.
(Reprinted with permission
from The Cleveland Clinic
Center for Medical Art &
Photography, copyright 2009.
All rights reserved.)

protrudes through the vaginal opening and the anterior and
posterior vaginal walls completely evert (Fig. 2-31). Along with
the uterus and vagina, the bladder, distal rectum, and anterior
and posterior cul-de-sacs are displaced caudad. With prolapse
of the anterior vaginal wall, the bladder base and the portion
of the bladder dome superior to the trigone (i.e., supratrigonal
region) prolapse while the anterior aspect of the bladder,
which lies adjacent to the pubic bone and anterior abdominal
wall, often remains tethered in place. In cases of uterovaginal
prolapse, the distal reflection of the bladder is typically 2 to

3 cm proximal to the cervix. Eversion of the bladder trigone
displaces the ureteral orifices distally so that they are
approximately at the level of the distal bladder reflection. The
course of the distal ureters is also significantly altered (Fig.
2-32). Anterior vaginal prolapse can also result in urethral
kinking and associated voiding dysfunction. In this patient’s
history, the consequences of progressive urethral kinking are
noted by the resolution of stress urinary incontinence
symptoms, the development of irritative voiding symptoms
such as frequency and nocturia, and the feeling of incomplete
bladder emptying. Posteriorly, the distal rectum often
prolapses with the uterus and vagina, but not to the same
degree as the bladder. Typically, the posterior cul-de-sac, which
may contain prolapsing small intestine (i.e., enterocele), lies
behind the upper half or so of the posterior vaginal wall while
the distal rectum lies behind the distal posterior vaginal wall.
As such, entry into the posterior cul-de-sac during
hysterectomy in cases of uterovaginal prolapse is often easily
accomplished, although anterior entry can be more
challenging. See Chapter 8 for details of the surgical technique
of hysterectomy for uterovaginal prolapse.
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Figure 2-32 Case 4.
Uterovaginal prolapse. The
displaced location of the
bladder and ureters are
demonstrated. The distal
bladder reflection is marked a
horizontal line 2 to 3 cm above
the anterior cervix. Ureteral
catheters have been placed
bilaterally allowing palpation of
the distal ureter course which
is also marked. The ureteral
orifices are located just above
the distal bladder reflection.
(Photograph provided by W.
Allen Addison, M.D. Duke
University Medical Center.)
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Epidemiology and
Indications of Hysterectomy:
Changing Trends

Matthew D. Barber m.p., M.H.S.

Today, hysterectomy is the second most frequent major operation performed
on women in the United States, following only cesarean section. Over 600,000
hysterectomies are performed each year in the United States with an esti-
mated annual cost of over $5 billion. The hysterectomy rate of the United
States is among the highest in the developed world and approximately 23% of
U.S. women have had a hysterectomy. Over the past several decades, new
developments have been made in the surgical approaches to hysterectomy
and in alternatives to hysterectomy for benign gynecologic conditions. This
chapter will discuss the epidemiology of hysterectomy including the trends
in hysterectomy rates over the last four decades and factors that influence
these rates including both patient and physician factors. This chapter will
also discuss the current indications for hysterectomy and their changing
trends.

Epidemiology

There has been a steady decline in the annual incidence of hysterectomy over
the last four decades from a peak of about 10.4 per 1000 women in 1975 to 6.0
per 1000 in 1997 to approximately 5.4 per 1000 between 2000 and 2004 accord-
ing to national estimates. From 1997 through 2005, U.S. hysterectomy rates
have decreased approximately 1.9% per year. Decreasing rates have been
highest in women 45 years and older and in the Northeast and South regions.
A recent population-based study from Olmsted County, Minnesota noted that
the overall rate of hysterectomy declined by 36% from 1965 to 2002; however,
unlike national trends the decline was most pronounced among women aged
25 to 34 years. The explanation for the decline in hysterectomy rates over the
last several decades is likely multifactorial including changing patient and
physician attitudes toward hysterectomy and an increase in the number and
effectiveness of alternative therapies for benign gynecologic conditions.

The estimated rate of hysterectomy and distribution of surgical approach in
the United States from 2000 to 2004 is shown in Table 3-1. Approximately two
thirds of hysterectomies are performed abdominally in the United States and
this has changed little over the last two decades in spite of clear benefits for
the vaginal and laparoscopic approaches in terms of hospital stay, recovery
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Table 3-1 Estimated Rate of Hysterectomy and Distribution of Surgical Approaches: United States, 2000-2004

Year Number of Rate per 1000 Abdominal (%) Vaginal (%) LAVH (%)
Procedures* Woman-Years'
2000 620,000 5.4 68.3 223 9.4
2001 637,000 5.5 66.6 222 11.2
2002 659,000 5.6 68.9 20.6 10.5
2003 606,000 5.1 67.9 22,0 10.6
2004 610,000 5.1 67.8 221 10.1
2000-2004: total/average 3,131,000 54 67.9 21.7 10.4

*Estimates rounded to the nearest thousand.

Per 1000 female civilian residents 15 years or older.

LAVH, laparoscopically assisted vaginal hysterectomy.

Adapted from Whiteman MK, Hillis SD, Jamieson DJ, et al: Inpatient hysterectomy surveillance in the United States, 2000-2004.
Am J Obstet Gynecol 2008;198:34.

time, and cost. The rate of laparoscopic hysterectomy has increased from
approximately 0.3% in 1990 to 11.8% in 2003 largely at the expense of fewer
vaginal hysterectomies. In approximately 5.5% of hysterectomies, the cervix
is preserved (subtotal hysterectomy). For more details about the trends, ben-
efits, and alternatives of the different routes of hysterectomy please refer to
Chapter 4.

Factors Influencing Hysterectomy Rate

Factors associated with increased risk of hysterectomy beyond medical indica-
tion include increasing parity, poor health, younger age at menarche, high body
mass index, smoking, lower socioeconomic status, geography, and physician
factors. Age also plays a considerable role in rates of hysterectomy. Although
some studies have suggested racial differences in hysterectomy rates, the most
recent Centers for Disease Control (CDC) data demonstrate no overall differ-
ence in hysterectomy rates between black and white women. However, black
women do have significantly higher rates than white women between the ages
of 35 and 44, with lower rates at other ages. This is likely explained by the
increased prevalence of uterine leiomyoma seen in black women. Some studies
suggest that Hispanic women have lower rates of hysterectomy compared to
non-Hispanic white women. The reason for this is unclear.

Although the true relationship between the rate of hysterectomy and
many of the preceding risk factors is unclear, a few warrant further con-
sideration including age, geography, socioeconomic factors, and physician
factors.

Age

The prevalence of hysterectomy in the United States increases over much of
the life span, peaking around age 75, then slightly decreasing (Fig. 3-1). By the
end of the reproductive period (age 18-44), 18% of women will have undergone
a hysterectomy. By age 75, the rate is approximately 48%. Women age 40 to
44 have the highest incidence of hysterectomy (11.7/1000 woman-years) with
64% of all hysterectomies being performed on those between ages 35 and 54.
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Figure 3-1 Hysterectomy
incidence and prevalence in
the United States according to
age and calendar year.
(Redrawn from Merrill RM:
Hysterectomy surveillance in
the United States, 1997-2005.
Med Sci Monit 2008;14:CR26.)

Figure 3-2 Comparison of
published hysterectomy rates
from different countries. USA,
United States of America; UK,
United Kingdom; NSW, New
South Wales. (Adapted from
Spilsbury K, Semmens JB,
Hammond |, Bolck A: Persistent
high rates of hysterectomy in
Western Australia: A
population-based study of
83,000 procedures over 23
years. Br J Obstet Gynaecol
2006;113:806.)
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At age 35, a woman has a 12.9% probability of undergoing a hysterectomy in
the next 10 years. At age 45, the probability is 11.7%. All age groups have noted
a decline in the rate of hysterectomy over the last two decades with the great-
est decline noted in those age 45 to 64 (—=3%) and ages 65 and older (-=5%). A
recent survey of almost 300,000 insurance claims in New York demonstrated
that women who undergo hysterectomy are approximately 4 years older on
average than women with similar diagnoses receiving nonhysterectomy alter-
natives (49.7 versus 46 years). Age also has a significant influence on indica-
tions for hysterectomy and this topic will be discussed further later in the
chapter.

Geographic Variation

Rates of hysterectomy vary considerably between and within countries. Figure
3-2 compares the rates of hysterectomy across various countries. Rates of hys-
terectomy are highest in the United States and Australia, which have rates
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Figure 3-3 Comparison of PERCENTAGE OF HYSTERECTOMIES
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almost double those of Norway, Denmark, and Italy. There are also wide varia-
tions between countries in the route by which hysterectomy is performed. The
proportion of hysterectomies performed by the abdominal route is lowest in
Australia (46%-52%) whereas over 80% of hysterectomies in England are per-
formed abdominally and over 90% of those performed in Turkey are by the
abdominal route (Fig. 3-3). Reasons for these geographic variations are unclear
but are thought to be due to a combination of differing patient perceptions and
demands, clinician preferences, and health care systems.

Within the United States, geographic region also appears to influence hys-
terectomy rates. Rates for women living in the South (6.5/1000) are signifi-
cantly higher than for those in the West (4.8/1000) and Northeast (4.3/1000).
Similarly, the average age at the time of hysterectomy is significantly younger
for women living in the South than for those living in the Northeast (44 versus
49 years old). As previously noted, the South is among the regions with the
greatest decline in hysterectomy rates over the last two decades; however, it
still remains the region with the highest hysterectomy rate. The availability of
gynecologists, the numbers of hospital beds per capita, the types of health care
insurance available, and regional variations in patient and physician attitudes
toward hysterectomy are thought to contribute to geographic variation within
the United States.

Socioeconomic Factors

Lower socioeconomic status has been associated with increased rates of
hysterectomy in several studies. Similarly, level of education has also been
found to be inversely related to hysterectomy rates. Additionally, obesity and
smoking are factors associated with increased hysterectomy rates and are also
associated with lower socioeconomic status. Socioeconomic status and educa-
tion may influence risk of hysterectomy through their impact on health choices,
access to medical care and alternative medical treatments, and other life
circumstances.

Two recent studies suggest that the relationship between socioeconomic
status and hysterectomy risk is complex, however. A comparison of three
British cohorts found that hysterectomy risk and socioeconomic status was
associated with childhood socioeconomic status but not adult economic circum-
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stances (Cooper et al, 2005). Moreover, they found that among British women
born in the 1940s and 1950s, those of lower socioeconomic status had a greater
risk of hysterectomy than those of higher socioeconomic class. However, in an
older cohort of British women, born in the 1920s and 1930s, the converse was
found and women from more deprived socioeconomic backgrounds had a
reduced risk of hysterectomy compared with those from less deprived back-
grounds. A second study comparing cohorts in Britain and Australia confirmed
these findings by noting an inverse association between indicators of socioeco-
nomic status and hysterectomy in both Australian and British women born in
1946 or later (Cooper et al, 2008). In women born in the 1920s and 1930s there
was no evidence of a relationship between adult socioeconomic status and rate
of hysterectomy. This suggests that socioeconomic differentials in hysterec-
tomy may be dynamic, varying over time. Further, it suggests that the socio-
economic impact on hysterectomy may be influenced by changes over time in
access to medical care, women’s and doctors’ treatment preferences, the avail-
ability of alternative treatments, and trends in characteristics such as fertility,
oral contraceptive use, and obesity.

Physician Factors

A number of “physician factors” have been suggested to influence rates of hys-
terectomy including physician gender, practice type, and years in practice.
Physician gender has been implicated as a factor influencing the hysterectomy
rates in a number of studies, but the results have been conflicting, with some
studies suggesting male gynecologists overutilize hysterectomy and others sug-
gesting female gynecologists have higher hysterectomy rates. In 1994, a survey
of practice patterns of surgeons in North Carolina found that male physicians
with a primarily rural practice reported that they were more likely to perform
hysterectomy (P < .001) than other groups (Bickell et al, 1994). In contrast, a
1996 study of 3-year hospital discharge data from Arizona reported that female
gynecologists were more likely than males to perform hysterectomy on patients
hospitalized with a hysterectomy-associated diagnosis (Geller et al, 1996). More
recently, a survey of over 300,000 insurance claims from New York over a
4-year period found no gender difference in the utilization of hysterectomy or
in the type of hysterectomy performed (Gretz et al, 2008a). This survey did
find differences in hysterectomy utilization by practice type, however. Gyne-
cologic oncologists were more likely than physicians with a gynecology-only
or a general obstetrics and gynecology practice to perform hysterectomies than
alternatives to hysterectomies. Additionally, gynecologic oncologists and gyne-
cology-only physicians were more likely to perform a laparoscopic hysterec-
tomy than obstetrician-gynecologists. A number of studies suggest that greater
years in practice are associated with higher hysterectomy rates; however, it is
unclear if this is the result of changing referral patterns and patient mix as a
physician’s practice matures or changing attitudes toward hysterectomy. A
survey in the 1990s found that gynecologists were more likely to perform hys-
terectomy at higher rates if they were further from their training, practiced in
areas with fewer gynecologists, or had more patients with abnormal bleeding
or cancer. In a 2006 survey of the fellows of the American College of Obstetri-
cians and Gynecologists, younger age of the physician and being in an academic
practice were significantly associated with decreased choice of hysterectomy
for their patients. Other physician factors that may influence hysterectomy
rates include training, regional practice patterns, and local insurance mix,
although these factors are less well studied.
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Indications for Hysterectomy

Broadly speaking, the vast majority of hysterectomies are performed to relieve
the symptoms of pain, bleeding, or both. According to current estimates,
uterine leiomyomas, uterine prolapse, and endometriosis are the most frequent
indications, accounting for as many as 70% of all hysterectomies (Table 3-2).
Approximately 10% of hysterectomies in the United States are performed for
malignancy. A list of common disease processes for which hysterectomy is
appropriate can be found in Table 3-3. As mentioned, age has an important
influence on the relative frequency of these indications. In reproductive age
women, uterine fibroids and menstrual irregularities are the most common
indications. In postmenopausal women, uterine prolapse and premalignant or
malignant disease are the most frequent indications. Figure 3-4 demonstrates
the cumulative risk of hysterectomy by indication over a woman’s lifespan.
The rate of hysterectomy by indication has changed somewhat over the last

Table 3-2 Estimated Percentage of Hysterectomies by Diagnosis: United States, 2000-2004

Year Diagnosis
Cancer Endometrial Uterine Endometriosis Uterine Other*
Hyperplasia Leiomyoma Prolapse

2000 8.9 23 44.2 15.3 15.5 13.6
2001 9.2 24 39.0 20.1 15.1 14.2
2002 9.2 26 41.6 17.8 13.5 15.4
2003 9.2 3.1 39.8 18.3 14.0 15.7
2004 9.4 3.0 387 17.1 14.5 173
2000-2004: average 9.2 2.7 40.7 17.7 14.5 15.2

*Includes cervical dysplasia and menstrual disorders.
Adapted from Whiteman MK, Hillis SD, Jamieson DJ, et al: Inpatient hysterectomy surveillance in the United States, 2000-2004.
Am J Obstet Gynecol 2008;198:34.

Table 3-3 Indications for Hysterectomy

Benign Disease Malignant Disease

Uterine leiomyomas Cervical cancer

Excessive menstrual bleeding Endometrial cancer

Pelvic organ prolapse Ovarian cancer

Endometriosis Fallopian tube cancer

Adenomyosis Gestational trophoblastic tumors

Pelvic inflammatory disease* Rectal or bladder cancer with uterine involvement
Chronic pelvic pain

Dysmenorrhea

Obstetric indications’
Cervical intraepithelial neoplasia (CIN)*
Atypical endometrial hyperplasia

*Hysterectomy may be indicated in some cases of pelvic inflammatory disease that is refractory to medical management, or for
a ruptured or persistent tubo-ovarian abscess. In patients who desire future fertility, unilateral adnexectomy is often adequate,
however.

"Hysterectomy may be required for obstetric emergencies such as uterine rupture, hemorrhage, placenta accreta, or
endometritis unresponsive to medical management. Hysterectomy also may be necessary in some cases of cornual or cervical
ectopic pregnancy and for complications from therapeutic or septic abortions.

*In general, CIN is treated conservatively, with high success rate. Rarely, hysterectomy may be indicated for cases of CIN Ill that
cannot be completely removed with cervical conization.
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Figure 3-4 Prevalence-
corrected probability of
hysterectomy across the age
span in Utah by cause,
1995-1997. (Redrawn from
Merrill RM: Prevalence
corrected hysterectomy rates
and probabilities in Utah. Ann
Epidemiol 2001;11:127-135.)
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decade. From 1997 to 2005 the rate of hysterectomy for uterine leiomyomas
has decreased but the rate for menstrual bleeding, endometriosis, and pain has
increased. The decline in the rate of hysterectomy for uterine leiomyomas is
likely the result of an increase in nonhysterectomy alternatives for this indica-
tion, including uterine fibroid embolization and minimally invasive approaches
for myomectomy. It is unclear why there has been an increase in hysterecto-
mies for bleeding, endometriosis, and pain, however.

In general, the following criteria should be met before considering a hyster-
ectomy for benign disease:

1. The patient should have completed childbearing.

2. An adequate trial of medical or nonsurgical management has been attempted,
if such a therapy exists.

3. A workup has been performed to rule out nonuterine causes of the patient’s
symptoms or causes for which a hysterectomy would be inappropriate.

4. If indicated, a workup has been performed to rule out gynecologic
malignancy.

5. An appropriate informed consent process has been undertaken that includes
a detailed discussion of risks and benefits of hysterectomy and a balanced
discussion of hysterectomy alternatives.

A detailed review of each of the indications listed in Table 3-3 is beyond the
scope of this chapter; however, certain indications bear further discussion.

Uterine Leiomyomas

Uterine leiomyomas or fibroids are one of the most common conditions affect-
ing women of reproductive age. They account for approximately a third of all
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hysterectomies. Symptoms attributable to uterine leiomyomas include exces-
sive menstrual bleeding, dysmenorrhea, pelvic pain, and so-called “bulk symp-
toms,” or symptoms related to pressure on adjacent organs such as ureteral
obstruction, urinary frequency and urgency, rectal pressure, pelvic pressure,
and increasing abdominal girth. Uterine leiomyomas are very common, with
some studies estimating that as many as 60% to 80% of women are affected.
However, most of affected women never develop symptoms and are unaware
of their presence. The development of fibroid symptoms largely depends upon
their size, number, and location. Fibroid growth is associated with the presence
of estrogen so that they stop growing and often shrink after menopause. One
of the few identified risk factors for uterine fibroids is race. The incidence of
uterine fibroids among black women is approximately three times that among
white women. In addition, uterine fibroids are diagnosed earlier in black
women, who are more likely to undergo both hysterectomy and myomectomy
for fibroids. Other known risk factors include obesity and low parity. Smoking
appears to decrease the risk (presumably from decreased estrogen levels).

In general, hysterectomy should be reserved for those women with symp-
tomatic fibroids who no longer desire fertility. In the past, gynecologists fre-
quently performed hysterectomies on women with fibroids whose uterine size
was greater than 12 weeks, even if asymptomatic. The rationale for this choice
included avoidance of future symptoms, concern about increased operative
morbidity if the uterus continued to enlarge, and the inability to assess the
ovaries during routine pelvic examination if an enlarged uterus was present.
Evidence to support this rationale is lacking. Today, hysterectomy in asymp-
tomatic women with uterine fibroids is rarely indicated regardless of uterine
size. Exceptions include ureteral obstruction and signs suggesting the possibil-
ity of uterine leiomyosarcoma, such as rapid uterine growth or growth after
menopause. In postmenopausal women not taking exogenous estrogen, uterine
enlargement suggests the possibility of malignancy and hysterectomy is often
indicated. In premenopausal women, leiomyosarcoma is exceedingly rare,
even in the presence of rapid uterine growth. In one study of women undergo-
ing hysterectomy for rapid uterine growth, the incidence of uterine sarcoma
was only 0.27%, bringing this indication for hysterectomy into question (Parker
et al, 1994).

Hysterectomy should be considered in a woman with symptomatic uterine
fibroids who no longer desires fertility, particularly if the severity of symptoms
is such that they interfere with her daily life. Prior to proceeding with a hys-
terectomy, other sources for the patient's symptoms should be ruled out.
Women with excessive or irregular menstrual bleeding should be evaluated
with endometrial sampling, hysteroscopy, or ultrasound. In those with fibroids
and pelvic pain, other sources of the pain should be ruled out, including other
gynecologic diseases and urologic, gastrointestinal, and musculoskeletal disor-
ders. Although many advocate a trial of medical management before proceed-
ing with hysterectomy, the evidence supporting this requirement is lacking in
women with uterine fibroids. In spite of this, a trial of medical management is
often prudent prior to considering hysterectomy because of hysterectomy’s
definitive nature and associated risks.

Alternatives to hysterectomy that should be discussed in women with symp-
tomatic fibroids include myomectomy, which can be performed hysteroscopi-
cally, laparoscopically, and abdominally, and uterine fibroid embolization (see
Chapter 12 for detailed discussion). The need for subsequent hysterectomy
after myomectomy because of persistent or recurrent symptoms is 0.5% to
12%, and the need for subsequent medical therapy ranges from 4% to 76%,
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depending upon the technique and length of follow-up. Myomectomy has the
obvious advantage of allowing future fertility. Uterine embolization for fibroids
was first reported in 1995. A recent study comparing uterine fibroid emboliza-
tion to hysterectomy found marked improvement in symptoms and quality of
life in both groups. Even though hysterectomy resulted in an elimination of
bleeding symptoms, those who underwent embolization noted a 61% reduction
in bleeding and 48% reduction in uterine size (Volkers et al, 2007). Hysterec-
tomy also demonstrated an advantage in improving pelvic pain, but had a
higher long-term complication rate. Uterine fibroid embolization is not recom-
mended for those who desire future fertility. The use of gonadotropin-releasing
hormone (GnRH) agonists is not a viable long-term treatment option for uterine
fibroids in most women because of fibroid regrowth after treatment cessation
and the long-term risks of estrogen deficiency. However, the use of GnRH
agonists in perimenopausal women with symptomatic fibroids until they reach
menopause has been effective.

Excessive Uterine Bleeding

Excessive uterine bleeding accounts for approximately 20% of hysterectomies.
This condition can be broadly classified into menorrhagia, or heavy menses that
is cyclic and presumed to be ovulatory, and metrorrhagia, or intermenstrual
bleeding that is noncyclic and presumed to be associated with an ovulatory
disturbance. The term “dysfunctional uterine bleeding” refers to abnormal
uterine bleeding in which anatomic causes have been ruled out. This term has
largely fallen out of favor because of its nonspecificity. Common causes of
menorrhagia include leiomyomas, adenomyosis, and coagulaopathy. Menor-
rhagia without an anatomic abnormality such as a fibroid or polyp may be
related to local production of vasoactive prostanoids; nonsteroidal anti-inflam-
matory agents have been shown to be effective therapy. Common causes of
metrorrhagia include anovulation, endometrial polyps, and leiomyomas. Other
causes of abnormal uterine bleeding include pregnancy, gynecologic malig-
nancy, pelvic infection, endometrial hyperplasia, and trauma. In the evaluation
of excessive bleeding, underlying causes are sought by endometrial sampling,
hysteroscopy, and/or ultrasound. Evaluation for coagulopathy should also be
considered. Treatment is indicated when anemia is present or the bleeding
interferes with the patient’s quality of life. In cases in which the uterine cavity
is normal and malignancy has been ruled out, medical management consisting
of oral contraceptives, cyclic progestins, a levonorgesterel-releasing intrauter-
ine system, or cyclic nonsteroidal anti-inflammatory drugs is usually effective.
Hysterectomy is indicated only in women who do not desire fertility and have
failed medical management. Endometrial ablation is an alternative to hyster-
ectomy in this situation and is effective in reducing excessive bleeding in 70%
to 90% of patients. However, amenorrhea occurs in only 45% and recurrent
excessive bleeding occurs in 15% to 25% of cases. Approximately 9% to 34%
of patients who receive endometrial ablation will undergo subsequent
hysterectomy.

Pelvic Organ Prolapse

Surgical management of pelvic organ prolapse (POP) accounts for approxi-
mately 15% to 18% of hysterectomies in the United States. Symptoms associ-
ated with POP include pelvic pressure, vaginal bulging, urinary incontinence,
voiding dysfunction, fecal incontinence, defecatory dysfunction, and sexual
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dysfunction. Surgery is considered in patients with symptomatic prolapse who
will not use or have failed in using a pessary. In patients who are asymptomatic
or are minimally bothered, surgery is rarely indicated regardless of the extent
of the prolapse. The annual incidence of surgery for POP is between 1.5 and
4.9 cases per 1000 women-years. A women’s lifetime risk of surgery for pro-
lapse by age 80 years is approximately 7%. The peak incidence of POP surgery
occurs in women aged 60 to 69 years (42.1 per 10,000 women). However,
almost 58% of procedures are performed in women under the age of 60 years.

Generally, a hysterectomy is indicated at the time of surgical correction of
prolapse when uterine prolapse is present. However, there are an increasing
number of options for uterine preservation in women with uterovaginal pro-
lapse. Uterine prolapse is typically not an isolated event and is often associated
with other pelvic support defects. A hysterectomy alone is almost never ade-
quate treatment for prolapse; typically, associated surgical repairs are neces-
sary. Even in the rare cases of isolated uterine prolapse, a vaginal vault
suspension of some type is required. In cases of isolated anterior or posterior
vaginal wall prolapse when the uterus is well supported, a hysterectomy is
often unnecessary. Studies have also demonstrated that a hysterectomy is
unnecessary at the time of Burch colposuspension for treatment of stress
urinary incontinence, unless uterine prolapse is also present. In patients with
symptomatic uterine prolapse who still desire fertility or otherwise desire
uterine preservation, options include use of a pessary or a uterine suspension
procedure such as sacral hysteropexy, sacrospinous hysteropexy, or one of
several commercially available vaginal mesh procedures.

Chronic Pelvic Pain

Chronic pelvic pain is a complex condition with multiple causes. The evalua-
tion of chronic pelvic pain should include an evaluation for urologic, gastroin-
testinal, musculoskeletal, psychological, and gynecologic sources of the pain.
Depression is common in these patients regardless of the cause. The preva-
lence of sexual abuse in this population maybe as high as 60%. A multidisci-
plinary approach to management is necessary for these patients, addressing
somatic, psychological, and social issues as well as sleep disturbance and other
factors. Hysterectomy should be performed only for chronic pelvic pain in
those patients whose pain is of uterine origin and does not respond to nonsur-
gical management. See Chapter 5 for further discussion of the indications and
outcomes of hysterectomy for treatment of chronic pelvic pain.

Endometriosis

Endometriosis is a common gynecologic source of chronic pelvic pain, dysmen-
orrhea, and dyspareunia. Diagnostic laparoscopy is necessary to diagnose endo-
metriosis; however, some advocate a trial of medical management in those
patients with pelvic pain suspected of having endometriosis without definitive
laparoscopic diagnosis. Effective medical treatments for pelvic pain resulting
from endometriosis include oral contraceptive pills, oral or depot progestins,
the levonorgesterel-releasing intrauterine system, danazol, and GnRH agonists.
Conservative surgical treatment of endometriosis involves excision or ablation
of endometriotic implants, typically by laparoscopy. Hysterectomy should be
considered in patients with pelvic pain from endometriosis only if fertility is
no longer desired and medical and conservative surgical therapy has proved
inadequate. An oophorectomy is often recommended at the time of hysterec-



Epidemiology and Indications of Hysterectomy: Changing Trends 75 n

tomy for endometriosis. Approximately 20% of hysterectomies in reproductive
age women are performed for pelvic pain resulting from endometriosis. See
Chapter 5 for the expected outcomes after hysterectomy for endometriosis.
Further discussion of the role of oophorectomy in these patients is found in
Chapter 9.

Dysmenorrhea

Dysmenorrhea, or painful menses, can be idiopathic (primary dysmenorrhea)
or the result of an identified underlying condition (secondary dysmenorrhea.)
Conditions known to cause secondary dysmenorrhea include endometriosis,
adenomyosis, and uterine leiomyomas. Typically, dysmenorrhea can be ade-
quately treated with nonsteroidal anti-inflammatory drugs alone or in combina-
tion with oral contraceptives or other hormonal agents such as cyclic progestins
and the levonorgesterel-releasing intrauterine system. A hysterectomy is indi-
cated for intractable dysmenorrhea refractory to medical management only in
patients who no longer desire fertility.

SUMMARY: Over the last four decades, the rate of
hysterectomy in the United States has slowly
declined. In spite of this, it still remains the second
most common major surgical operation performed
on women. This decline in hysterectomy rates is
likely due to changing patient and physician atti-
tudes toward hysterectomy and to an increasing
number of effective nonhysterectomy alternatives.
However, hysterectomy remains a highly effective
treatment for many gynecologic conditions when
alternatives have failed. The most common indica-
tions for hysterectomy in premenopausal women
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The indications for hysterectomy for benign disease in 2005 changed little over
the past decade, with uterine leiomyomata (33%) and menstrual disorders
(17%) being the most common, followed by uterine prolapse (13%) and endo-
metriosis (9%) (www.hcupnet.ahrqg.gov, 2007). Alternatives to hysterectomy
are generally available and should be discussed with the patient. However,
once the decision to perform a hysterectomy has been made, the type and
route of hysterectomy must be chosen, and efforts must be made to accomplish
the surgery as safely as possible. Hysterectomy can be performed vaginally,
abdominally, or with laparoscopic or robotic assistance. The Nationwide In-
Patient Sample of the Healthcare Cost and Utilization Project reported 538,722
hysterectomies for benign disease in 2003 (www.hcupnet.ahrq.gov, 2007, Wu
et al, 2007). An analysis of these United States data showed that abdominal
(total and subtotal) hysterectomy was performed in 66.1% of cases, followed
by vaginal route in 21.8% of cases and laparoscopic route in 11.8% (Wu et al,
2007). By region of the country, the South has the highest hysterectomy rate
and the Northeast has the lowest. The percentage of laparoscopic procedures
is similar across all regions (Wu et al, 2007).

This chapter will review considerations in the pre- and perioperative assess-
ment and planning of hysterectomy and will discuss the issues and evidence
for choosing the best route of hysterectomy for the patient.

General Preoperative Considerations

Preoperative Health Assessment

Preoperative health assessment is critical for optimal surgical outcome. The
preoperative health assessment for hysterectomy should include a complete
evaluation of the patient’s health status by a complete history and physical
examination. There is no routinely recommended imaging, blood tests, or other
tests such as electrocardiogram (ECG). These tests should be ordered on the
basis of the patient’s underlying medical problem. This choice might include
ordering a serum creatinine in patients with diabetes or hypertension or an
ECG in patients with a history of heart disease. In certain cases, the preopera-
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tive evaluation identifies medical conditions that are unstable enough to
adversely affect the postoperative outcome, and appropriate referral for medical
management can be made (Johnson and Porter, 2008). Individual hospitals may
have their own requirements for assessment before surgical intervention that
may be age-adjusted.

Careful assessment of prescription and nonprescription drugs is important.
Nonsteroidal anti-inflammatory drugs (NSAIDs), including aspirin, have anti-
platelet effects due to inhibition of cyclooxygenase with decreased thrombox-
ane A, production. These drugs should be discontinued before surgery by at
least 7 days, or four to five times the drug half-life to diminish the risk of intra-
operative bleeding. Vitamin E should be discontinued 10 to 14 days before
surgery, also because of concern for the risks of bleeding. If iron deficiency
anemia is diagnosed before surgery, intraoperative or postoperative blood
product use can be minimized with preoperative treatment with iron supple-
mentation or use of menstrual cycle suppressive therapy, such as continuous
oral contraceptives or gonadotropin-releasing hormone (GnRH) agonists, that
help restore normal hemoglobin levels. The use of GnRH agonists should also
be considered if their use will convert an abdominal procedure to a vaginal or
laparoscopic one. The potential for blood transfusion or use of blood products
should be discussed with the patient and their refusal documented. If excessive
blood loss is expected, intraoperative blood salvage techniques and autologous
blood donation should be considered.

Women taking contraceptives or hormone replacement therapy are at
increased risk for venous thromboembolic events after hysterectomy. In
general, contraceptives should be stopped 4 to 6 weeks before hysterectomy,
although this may be difficult in women with anemia and severe menorrhagia
(ACOG Practice Bulletin No. 84, 2007). There are no studies on the possible
reduction of thromboembolic events with discontinuation of hormone replace-
ment therapy before hysterectomy. This decision to discontinue hormone
replacement therapy should then be based on the overall risk to the patient
for a venous thromboembolic event. Stress dose steroids may be necessary for
patients on chronic corticosteroids. Some medications, such as B-blockers,
should be continued on the day of surgery.

Preoperative Testing

A recent normal Papanicolaou (Pap) smear should be documented before hys-
terectomy. Sampling of the endometrium or pelvic ultrasound should be con-
sidered in patients who are at risk for a malignancy, such as women with
postmenopausal bleeding and polycystic ovary syndrome. Based on age alone,
it is generally recommended that women over 39 years of age with persistent
anovulatory bleeding have an endometrial assessment after excluding preg-
nancy. Some guidelines suggest this cutoff should be age 35 (ACOG Practice
Bulletin No. 14, 2000). Pelvic pain should be thoroughly investigated before
hysterectomy is considered; alternative treatments should be discussed that
include a wide range of medical suppressive therapy, physical therapy, and
possible assessment by pain management specialists. If a pelvic mass is pal-
pated on pelvic examination, a transvaginal ultrasound examination should be
performed. No other imaging has been shown to be superior (ACOG Practice
Bulletin No. 83, 2007). If there is a suspicious mass on transvaginal ultrasound
examination, appropriate consultation with a gynecologic oncologist is recom-
mended before surgery. Uterine prolapse is often accompanied by other pelvic
floor disorders, such as urinary and fecal incontinence. These problems need
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Table 4-1 Preoperative Evaluation and Documentation before Hysterectomy

-+ Obtain informed consent regarding options, risks, benefits, outcomes, and personnel involved

» Document completion of childbearing

- Document that an adequate trial of medical or nonsurgical management has been offered and attempted or
refused (informed refusal)

- Document explanation to patient of risks and benefits of prophylactic oophorectomy

« Ascertain health status of the patient

- Determine need for imaging or testing

« Assess need for medical consultation

- Estimate potential blood loss and assess need for correction of preoperative anemia

- Assess need for autologous blood products or other intraoperative measures

-+ Review most recent cervical cytology findings and need for further gynecologic investigation such as
endometrial assessment

Table 4-2 Perioperative Measures

Prophylactic antibiotics initiated within 1 hour before incision

Use of first- or second-generation cephalosporin

Discontinuing prophylactic antibiotics within 24 hours after surgery
Prophylaxis for venous thromboembolic events

Potential maintenance of B-blocker regimen

Strict glycemic control

Surgical time-out

to be assessed preoperatively and, if appropriate, corrected at the time of
hysterectomy.

Informed Consent

Informed consent for hysterectomy should be methodical; it is a process rather
than a single event. Multiple factors need to be documented in the medical
record, including whether the patient has completed childbearing (Table 4-1).
The route of hysterectomy should be discussed with the general concept that
conversion from a laparoscopic or vaginal approach to laparotomy, if neces-
sary, may be required to safely carry out the intended procedure.

Perioperative Considerations

Pregnancy should be ruled out in all reproductive-aged women on the day of
surgery. Attention to perioperative details (Table 4-2) such as prophylactic
antibiotics and prevention of venous thromboembolic events are important to
ensure a safe outcome. The most important perioperative management proto-
cols involve the use and timing of prophylactic antibiotics to decrease the risk
of surgical site infections and treatments or maneuvers for the prevention
of venous thromboembolic events. Other factors, such as maintenance of
B-blockade and glycemic control are important (Mahid et al, 2008). A careful
general medical risk assessment should be done. Mahid and associates found
that, in addition to factors in Table 4-2, impaired functional status, American
Society of Anesthesiologists (ASA) class 4 or 5, and hypothermia (<96° C) on
arrival to the postanesthesia care unit (PACU) were statistically of clinical
importance in predicting risks of morbidity and mortality. Smoking cessation
should be urged in all patients ideally 6 to 8 weeks before surgery.
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Prophylactic Antibiotics

The time of administration of the antibiotic is critical to lowering the frequency
of surgical site infection (Classen et al, 1992; Bratzler and Houck, 2004). The
antibiotic should be given preoperatively to achieve minimal inhibitory con-
centrations (MICs) in the skin and tissues by the time the incision is made.
This typically means an intravenous injection within 60 minutes of incision
with a first- (cefazolin) or second- (cefoxitin) generation cephalosporin (Brat-
zler and Houck, 2004). These antibiotics were chosen because the likely site
infection pathogens for hysterectomies are gram-negative bacilli, enterococci,
group B streptococci, and anaerobes. If the patient is allergic to cephalosporins,
metronidazole 500 mg intravenously is recommended. These guidelines also
recommend discontinuing prophylactic antibiotics within 24 hours after the
operation. Longer procedures require re-dosing; the recommending interval for
cefazolin is 3 to 5 hours and for cefoxitin 2 to 3 hours (Bratzler and Houck, 2004).

Recent guidelines from the American Heart Association have recommended
that administration of antibiotics solely to prevent endocarditis in patients
undergoing a genitourinary procedure be abandoned except in the most severe
circumstances (Wilson et al, 2007).

Prevention for Venous Thromboembolic Events

It is important to assess the patient for her risk of venous thromboembolic
events before surgery. Conditions that place a patient at higher risk are listed
in Table 4-3.

Postoperative bed rest in the hospital or at home places the patient at
increased risk of venous thromboembolic event. In general, all patients under-
going hysterectomy require a prevention strategy and, by definition, are at
moderate risk (ACOG Practice Bulletin No. 84, 2007). In these patients, low-
dose unfractionated heparin (5000 units every 12 hours) or low-molecular-
weight heparin (e.g., enoxaparin 40 mg or 2500 units of dalteparin daily) or
intermittent pneumatic compression device is recommended. Either form of
heparin should be started 2 hours before surgery, and the compression stock-
ings are placed on the patient in the operating room before incision. These

Table 4-3 Risk Factors for Venous Thromboembolic Events after Hysterectomy

Increasing age
Immobility, paresis
Underlying diagnosis for hysterectomy
Cancer
Cancer treatment (hormonal therapies, chemotherapy, radiotherapy)
Medical history or illness
Cardiac or pulmonary failure
Previous venous thromboembolic event
Inherited or acquired thrombophilias
Nephrotic syndrome
Myeloproliferative disorders
Other medical disorders
Lifestyle and related factors
Obesity
Smoking
Varicose veins
Medication
Estrogen or selective estrogen receptor modulators
Oral contraceptives
Hormone replacement therapy
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treatment approaches should be continued until the patient is ambulatory.
Patients over 40 years of age and those under 40 years of age who have risk
factors (such as obesity) require a similar approach, with some modification in
the unfractionated heparin (5000 units every 8 hours) or low-molecular-weight
heparin (5000 units dalteparin or similar enoxaparin 40 mg daily). In patients
who are over 60 years of age and have significant risk factors, such as previous
venous thromboembolic event, malignancy, or hypercoagulable state, unfrac-
tionated heparin (5000 units every 8 hours) or low-molecular-weight heparin
(5000 units dalteparin or enoxaparin 40 mg daily) and intermittent pneumatic
compression devices should be used. Patients on oral contraceptives up to the
time of hysterectomy should be considered for heparin therapy (ACOG Practice
Bulletin No. 84, 2007). In high-risk patients, prophylaxis may be needed after
discharge for several weeks.

Other Preventive Strategies

The surgical time-out is a useful process for determination of correct procedure
and site. Its observation is an accepted quality parameter for surgery (Altpeter
et al, 2007).

The value of a mechanical bowel preparation for prevention of infectious
complications of an intraoperative bowel leak or for reducing the rates of anas-
tomotic leak if bowel surgery is performed has been challenged in a meta-
analysis (Guenaga et al, 2003). Therefore, it does not seem necessary to “bowel
prep” all patients undergoing a hysterectomy for benign disease solely in case
of an inadvertent enterotomy.

Choosing the Route of Hysterectomy

The choice of hysterectomy route should be individualized to the patient and
the indication of surgery. Important factors in this choice are the extent of
gynecologic disease and the need to perform concomitant procedures; relative
risks and benefits of each type of hysterectomy; patient preferences; and the
surgeon’s competence, preference, and available support facilities. In choosing
the route of hysterectomy, the surgeon should consider the following
questions:

What is the best access to appropriately treat the disease that requires the
hysterectomy?

What is the safest route for the patient? Which technique is associated with
the lowest risk of complication?

Do concurrent or special procedures need to be performed, and what is the
best access for them?

What technique will allow the patient the fastest recovery from surgery?

Does the informed patient have a preference for hysterectomy approach?

Gynecologic Factors That Influence the Route of Hysterectomy

The route of uterine removal should largely be determined by factors shown
in Table 4-4. Because of its well-documented advantages and relatively lower
complication rates, vaginal hysterectomy should be the approach of choice
when feasible. Factors that impair vaginal access to the uterus and make
vaginal hysterectomy difficult include a narrow pubic arch (angle < 90 degrees),
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Table 4-4 Factors Influencing Choice of Route of Hysterectomy for Benign Disease

Vaginal shape and accessibility to the uterus

Uterine size and shape

Extent of extrauterine disease, need for concurrent procedures, and other clinical factors*
Surgeon competence and available support facilities

Preference of the informed patient

*Examples are accessibility of laparoscopy or laparotomy, as with previous abdominoplasty or hernia repair; anesthesia issues;
and morbid obesity.

a narrow vagina (narrower than two fingerbreadths, especially at the apex),
and an undescended immobile uterus. When one or more of these factors are
present, the laparoscopic or abdominal route should be considered. In spite of
its frequent mention, nulliparity and previous cesarean sections in and of
themselves are not contraindications to the vaginal route. Many nulliparous
women and women who have not delivered vaginally have adequate vaginal
caliber to allow successful completion of the vaginal hysterectomy (Le Tohic
et al, 2008). Even in the case of minimal uterine descent, if the upper vagina
allows adequate access for transection of the uterosacral and cardinal liga-
ments, uterine mobility will improve, making the remainder of the vaginal
hysterectomy easier to accomplish. For such borderline cases, the surgeon
should pay careful attention to patient positioning, lighting, and surgical assis-
tance to optimize the chance of a successful vaginal hysterectomy. The patient
should be counseled that a laparotomy or laparoscopy may be necessary to
complete the hysterectomy if vaginal removal is not possible.

When vaginal access is adequate and the uterus is enlarged, vaginal hyster-
ectomy can often be accomplished safely using uterine size reduction tech-
niques such as wedge morcellation, uterine bisection, and intramyometrial
coring. A randomized trial comparing the vaginal to the abdominal route for
women with enlarged uteri (200 to 1300 g) demonstrated decreased operating
time, febrile morbidity, postoperative narcotic use, and hospital stay for those
who receive vaginal hysterectomy (with or without morcellation) compared to
total abdominal hysterectomy (Benassi et al, 2002). When considering whether
to perform a vaginal hysterectomy in a woman with an enlarged uterus, uterine
shape is often more important than actual size. Before beginning any morcel-
lation procedure the uterine vessels must be ligated bilaterally and the perito-
neal cavity should be entered both anteriorly and posteriorly. If the cervix or
lower uterine segment is enlarged or contains fibroids that prevent uterine
artery ligation or entry into the peritoneal cavity, then the procedure should
not be performed vaginally, regardless of size. In contrast, if the lower uterine
segment is accessible surgically, then even very large uteri (up to 20-week size)
can be removed transvaginally by an appropriately skilled surgeon. Although
the upper limit of uterine size for which a vaginal hysterectomy should be done
has not been established, most surgeons would consider 16- to 18-week size as
a reasonable and practical upper limit.

Dorsey et al (1995) observed that the practice style and personal preferences
of surgeons probably play a significant role in selection of hysterectomy type.
Thus, it is possible that, with appropriate evidence-based treatment guidelines
and adequate surgical education and skill, the proportion of hysterectomies
performed vaginally can be increased (Davies et al, 1998; Kovac, 2000). Kovac
and associates (2002) studied the effect of adopting published guidelines for
choosing the route of hysterectomy in a resident clinic population. They found
that resident physicians who followed the guidelines increased the proportion
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Figure 4-1 Algorithm for
determining the route of

hysterectomy. (Adapted from

Kovac SR: Clinical opinion:

Guidelines for hysterectomy.

Am J Obstet Gynecol
2004;191:635-640.)

Hysterectomy indicated
for benign disease*’

Y

Uterus accessible
transvaginally

Yes No
Y Y
Uterus <280 gm - Laparoscopic
(<12 week) “| nysterectomy possible**
[ [
Yes No Yes No
Y Y Y Y
Pathology Yes Size No Laparoscopic Abdominal
appears |« reduction hysterectomy hysterectomy
confined to possible AA A
uterus
[
No Yes
. " © ©
Laparoscopic Vaginal P @ @
examination hysterectomy | ~
Y
Extrauterine No o
pathology noted g
Yes
T Yes Severe No Operative
gg(l: gsesiSng »| endometriosis laparoscopy
or adhesions as appropriate
No \ Yes

* Failed all medical and alternative options.
1 Assumption is made that any prophylactic oophorectomy for normal ovaries will
follow the route of hysterectomy.
** Surgeon skill, equipment, facilities available; abdomen accessible for laparoscopic
access; general anesthesia possible.

of hysterectomies performed vaginally to over 90% and reduced the ratio of
abdominal to vaginal hysterectomy from 3:1 to 1:11. Use of uterine morcella-
tion and other sophisticated, uterine-size-reduction techniques were necessary
in only 11% of cases (Kovac et al, 2002). Kovac (2000) has shown that applica-
tion of evidence-based guidelines on route of hysterectomy could increase the
percentage of vaginal hysterectomies done, and thus would lower the rate of
complications and be cost-saving. Figure 4-1 illustrates a proposed clinical algo-
rithm to help determine the most appropriate route of hysterectomy.

The presence of disease outside the uterus, such as adnexal disease, obliter-
ated cul-de-sac, severe endometriosis, or severe pelvic adhesions, usually pre-
cludes vaginal hysterectomy. In these cases, the abdominal or laparoscopic
approach is preferred. When visualization of the pelvis or abdomen is required
for diagnosis, such as with ovarian masses or chronic pelvic pain, the vaginal
route may not be appropriate initially. However, such cases might benefit from
a diagnostic or operative laparoscopy followed by a vaginal hysterectomy. In
1990, Stovall and associates reported on 46 patients in whom intraoperative
laparoscopy was used to evaluate pelvic pain and disease after they had been
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advised to have an abdominal hysterectomy. The authors found that, in general,
uterine size and adnexal disease had been overestimated and uterine mobility
underestimated. In 91% of patients, vaginal hysterectomy was performed suc-
cessfully at the same setting as the laparoscopy (Stovall et al, 1990).

Operative laparoscopy to complete all or part of the hysterectomy is used in
approximately 12% of hysterectomies in the United States today (Wu et al,
2007). There still remains considerable debate about the appropriate indica-
tions for the various types of laparoscopic hysterectomies. Randomized trials
have demonstrated that, compared with vaginal hysterectomy, laparoscopic
hysterectomy has a longer operating time and greater cost with similar com-
plication rates and postoperative recovery (Garry et al, 2004). Therefore, unless
unique circumstances dictate the use of a laparoscope, laparoscopic hysterec-
tomy has no advantages over vaginal hysterectomy. It should instead be con-
sidered an alternative to abdominal hysterectomy for those patients in whom
a vaginal hysterectomy is not indicated or is deemed not feasible. Randomized
trials comparing laparoscopic hysterectomy to abdominal hysterectomy gener-
ally demonstrate a longer operating time and perhaps slightly higher risk of
lower urinary tract injury, but less blood loss, fewer wound infections, fewer
febrile episodes, a more rapid postoperative recovery, and an earlier return to
work for those who receive the laparoscopic surgery (Johnson et al, 2006).
Circumstances in which the laparoscopic approach may be helpful include
hysterectomy in a patient with documented endometriosis, chronic pelvic pain,
known pelvic adhesive disease, or a concurrent benign adnexal mass that
requires removal. Laparoscopic hysterectomy is particularly useful in patients
with limited vaginal access and in those women who desire a subtotal (supra-
cervical) hysterectomy. For enlarged uteri, no studies have yet compared the
use of laparoscopic hysterectomy with morcellation compared to vaginal hys-
terectomy with morcellation.

Experience with the surgical robot to assist in hysterectomy is limited at this
time. Surgical times are generally longer and costs greater than with conven-
tional hysterectomies, and a significant learning curve exists. More data are
necessary to determine its actual place in the performance of hysterectomy.
This topic is discussed in greater depth in Chapter 10.

Complication Rates and Cost Considerations

The choice of hysterectomy route should be strongly influenced by complica-
tion rates as reported in the literature. In 1982, the Centers for Disease Control
(CDCQC) published one of the largest studies evaluating differences in complica-
tions between vaginal and abdominal hysterectomies. The study included 1851
patients aged 15 to 44 years in whom hysterectomy was performed for benign
gynecologic disorders. In this study, the odds of one or more complication after
abdominal hysterectomy was 1.7 times that of vaginal hysterectomy. The rate
of febrile morbidity was 1.9 times higher and the risk of transfusion was 2.1
times higher for the abdominal than the vaginal route (Dicker et al, 1982).

In 2004, the eVALuate study consisted of two parallel randomized trials, one
comparing laparoscopic with abdominal hysterectomy, the other comparing
laparoscopic with vaginal hysterectomy (Garry et al, 2004). This study showed
that, compared with abdominal hysterectomy, laparoscopic hysterectomy took
longer to perform, but was associated with less pain, quicker recovery, and
better short-term quality of life. In addition, laparoscopic hysterectomy was
associated with a significantly higher rate of major complications compared
with abdominal hysterectomy. In the trial comparing vaginal hysterectomy
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Table 4-5 Comparison of Different Approaches to Hysterectomy
Vaginal Hysterectomy Laparoscopic Hysterectomy

Versus Abdominal Hysterectomy  Versus Laparoscopic Hysterectomy Versus Abdominal Hysterectomy

Shorter duration of hospital stay Shorter operating time Faster postoperative recovery and

Faster return to normal activity return to normal activity

Decreased postoperative febrile Shorter duration of hospital stay
morbidity Lower intraoperative blood loss/

smaller drop in hemoglobin
level

Decreased postoperative febrile
morbidity

Fewer wound or abdominal wall
infections

Longer operating time

Higher rate of lower urinary tract
(bladder and ureter) injuries

Adapted from Johnson N, Barlow D, Lethaby, et al: Surgical approach to hysterectomy for benign gynecological disease.
Cochrane Database Syst Rev 2006;CD003677.

with laparoscopic hysterectomy, vaginal hysterectomy took less time, but had
a similar overall rate of complications. All three procedures were associated
with improvements in physical and mental quality-of-life measures, body image
scale, and aspects of sexual activity at 4 and 12 months after hysterectomy,
with few differences among routes of hysterectomy (Garry et al, 2004).

A recent Cochrane review validated the perception that vaginal hysterec-
tomy is the surgical route of choice for hysterectomy (Johnson et al, 2006).
This review included 3643 patients from 27 randomized trials. It compared
abdominal hysterectomy with vaginal hysterectomy and three types of laparo-
scopic hysterectomies. Laparoscopic hysterectomy was reported on the basis
of how much of the procedure is done laparoscopically: (1) uterine artery
ligated laparoscopically and vaginal cuff closed laparoscopically, (2) uterine
artery ligated laparoscopically but vaginal vault sutured vaginally, and (3)
uterine artery ligated vaginally and vaginal cuff sutured vaginally. Table 4-5
lists the observations of the systematic review (Johnson et al, 2006). The report
concluded that there are improved outcomes with vaginal hysterectomy and,
when vaginal access is not possible, laparoscopic hysterectomy has advantages
over abdominal hysterectomy in certain clinical situations, but with higher
rates of some complications.

Cost analysis trials consistently demonstrate that vaginal hysterectomy is the
most cost-effective route (Dorsey et al, 1996; Schulpher et al, 2004). Laparo-
scopic hysterectomy can be cost-effective relative to abdominal procedure
(Falcone et al, 1999), but the difference is more finely balanced and may vary
somewhat among different surgeons, health systems, and countries and depend
on the perspective (e.g., societal vs. institutional) used in analysis (Schulpher
et al, 2004). The main cost determinants are the length of hospital stay, operat-
ing room time, and the use of disposal surgical devices (Dorsey et al, 1996).

Prophylactic Oophorectomy and Other Considerations during Hysterectomy

The choice of when to perform prophylactic oophorectomy at the time of hys-
terectomy should be based on patient age, risk factors, and her informed wishes
rather than the route of hysterectomy (ACOG Practice Bulletin No. 89, 2008).
However, in practice, Keshavarz and associates (2002) showed that the rate of
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prophylactic oophorectomy was four times higher with an abdominal approach
compared with a vaginal one. Ideally, the same factors should influence the
decision of whether an oophorectomy is appropriate or not independent of
whether the hysterectomy is abdominal, laparoscopic, or vaginal. Surgeons also
ideally would be able to perform oophorectomy with equal facility by any
approach. One standard proved technique of vaginal oophorectomy that is
applicable in most cases was described by Ballard and Walters (1996). Patients
who are candidates for vaginal hysterectomy and who desire prophylactic
oophorectomy based on their risk profile and informed wishes should be coun-
seled that vaginal oophorectomy is possible in a majority of cases (Ballard and
Walters, 1996) but that laparoscopy or mini-laparotomy may be necessary to
complete the oophorectomy. A randomized trial of vaginal hysterectomy with
bilateral oophorectomy versus laparoscopic-assisted vaginal hysterectomy with
bilateral oophorectomy (LAVHO) for women having vaginal hysterectomy and
prophylactic oophorectomy showed more complications and longer operating
time in the LAVHO group without an offsetting advantage in rate of oophorec-
tomy (Agostini et al, 2006). Thus, the routine use of laparoscopic assistance at
vaginal hysterectomy for this indication is not supported by evidence, but
occasionally may be necessary based on patient characteristics and the sur-
geon’s skill level and familiarity with vaginal oophorectomy. This issue is dis-
cussed in more detail in Chapter 9.

Special surgical considerations related to the patient’s pathology or prefer-
ences occasionally influence the route of hysterectomy. An example of this
includes the patient’s or surgeon’s choice of supracervical hysterectomy dictat-
ing that an abdominal or laparoscopic/robotic route be chosen, even when a
vaginal hysterectomy technically could have been done. Finally, informed
patients may request a certain type and route of hysterectomy, even when
several options exist (ACOG Committee Opinion No. 395).
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Outcomes of Hysterectomy
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Hysterectomy is a highly effective treatment for many gynecologic disorders.
Patient satisfaction is generally very high after hysterectomy and tends to be
related to the initial indication for surgery and patient expectation. The Maine
Women’s Health Study evaluated the effect of hysterectomy for nonmalignant
disorders on quality of life (Carlson et al, 1994a). The indications for surgery
were similar to those reported from national statistics (www.hcupnet.ahrq.gov,
2007; Keshavarz, 2002). They documented a marked improvement abnormal
uterine bleeding, pelvic pain, urinary symptoms, fatigue, and psychological and
sexual symptoms at 1 year in the majority of patients. In the Maryland Women's
Health Study patients were followed for up to 2 years after hysterectomy for
nonmalignant conditions (Kjerulff et al, 2000). Symptoms related to the under-
lying indication for surgery, as well as associated symptoms of depression and
anxiety and quality of life, improved after hysterectomy (Table 5-1). However,
each study reported that about 8% of patients had new symptoms, such as
depression and lack of interest in sex, or lack of improvement in quality of life
(Table 5-2). Although women with pelvic pain and depression did not show the
same level of improvement as other groups, there was significant improvement
over baseline (Hartmann et al, 2004). Low socioeconomic status and concur-
rent bilateral oophorectomy also have been shown to lower the likelihood of
satisfactory outcome in some studies (Kjerulff et al, 2000). Farquhar and associ-
ates (2008) found significant reductions in pelvic pain, abdominal pain, urinary
frequency, and depression 5 years after hysterectomy in a prospective cohort
of premenopausal women. Women 5 years after hysterectomy had similar
bladder, bowel, and sexual function to a parallel cohort of women with normal
menses who had not undergone a hysterectomy.

This chapter will discuss in detail the symptom- and indication-based long-
term outcomes of hysterectomy, reviewing both the positive and negative
effects of this surgery on women. It will also compare the outcomes of subtotal
(supracervical) hysterectomy to total hysterectomy and summarize the out-
comes of hysterectomy relative to several nonhysterectomy alternatives for
treatments of heavy menstrual bleeding and uterine fibroids (Table 5-3). A
more detailed discussion of short-term outcomes including perioperative com-
plications and the relative risks and benefits of different routes of hysterectomy
can be found elsewhere in this text (Chapters 4 and 11).

Bleeding
Hysterectomy always provides a definitive cure of irregular or excessive men-

strual bleeding. The exception is subtotal (supracervical) hysterectomy, after
which cyclic bleeding can be seen in 3% to 24% of patients postoperatively.
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Table 5-1 Frequency of Signs and Symptoms and Disturbances in Quality of Life before and after Hysterectomy*

Indicator Before
Hysterectomy

6 mo (n =1225)

Clinical sign/Symptom

Vaginal bleeding 59.2
Pelvic pain 63.1
Back pain 43.1
Activity limitation 57.5
Sleep disturbance 40.9
Fatigue 70.0
Abdominal bloating 47.8
Urinary incontinence 19.5

Psychological function

Depression 28.0

Anxiety 65.4
Quality of life

Limited physical function 47.7

Limited social function 23.1

Poor health perception 78.6

0.5
114
17.5

59
22.7
274
15.0

6.3

11.6
29.9

28.1
6.8
31.8

12mo (n=1188

0.5
8.5
16.4
4.1
21.8
26.7
135
8.5

11.9
30.6

236
5.1
320

After Hysterectomy

18 mo (n =1174)

0.3
7.8
17.7
32
223
27.2
13.0
7.0

10.7
28.1

244
59
345

24 mo (n=1162)

0.3
7.8
174
24
20.6
24.7
12.1
8.3

12.4
25.1

233
49
319

*In the Maryland Women'’s Health Study (n = 1299). Values are percentages. All before-after comparisons demonstrate significant improvement at p <.001.
Data from Kjerulff KH, Langenberg PW, Rhodes JC, et al: Effectiveness of hysterectomy. Obstet Gynecol 2000;95:319-326.

Table 5-2 Frequency of Positive or Negative Outcomes at 24 Months after Hysterectomy*

Indicator

Clinical sign/symptom
Vaginal bleeding

Pelvic pain

Back pain

Activity limitation
Sleep disturbance
Fatigue

Abdominal bloating
Urinary incontinence

Psychological function
Depression

Anxiety

Quality of life
Limited physical function

Limited social function
Poor health perception

*In the Maryland Women'’s Health Study (n = 1299). Values are percentages.

Outcome’

Problem Relieved

99.7
89.4
71.0
99.6
64.4
68.7
81.1
757

73.0
67.6

63.4
88.6
60.8

Problem Acquired

0.2
2.8
7.9
1.2
10.9
8.4
5.7
4.5

73
11.6

129
3.6
7.7

Problem relieved: problem no longer experienced at the “problematic-severe” level among women who did report having the

problem at this level before hysterectomy. Problem acquired: problem reported at the “problematic-severe” level among women
who did not have the problem at this level before hysterectomy.
Data from Kjerulff KH, Langenberg PW, Rhodes JC, et al: Effectiveness of hysterectomy. Obstet Gynecol 2000;95:319-326.
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Hysterectomy should be considered a second-line therapy in most cases of
abnormal menstrual bleeding because it results in permanent loss of fertility
and has greater risk, higher cost, and longer recovery than most alternative
treatments. Hormonal therapies (such as oral contraceptive pills and oral or
intramuscular medroxyprogesterone acetate), nonsteroidal anti-inflammatory
medications (particularly mefenamic acid and naproxen sodium), and medi-
cated intrauterine devices (IUDs) effectively treat abnormal menstrual bleed-
ing in many patients. However, a significant proportion of patients eventually
require further treatment, including hysterectomy. The Maine Women’s Health
Study prospectively evaluated a cohort of women with abnormal uterine bleed-
ing treated medically over a 1-year period (Carlson et al, 1994b). Overall, they
had a significant improvement in symptoms of pain and bleeding and in quality
of life. However, 23% still underwent a hysterectomy in the 12-month follow-
up period.

Few randomized clinical trials comparing medical therapy to hysterectomy
for treatment of abnormal menstrual bleeding exist. One study by Kuppermann
and associates (2004) randomized 63 premenopausal women who had failed
previous treatment with medroxyprogesterone acetate for excessive menstrual
bleeding to receive either hysterectomy or expanded medical therapy, typically
oral contraceptive pills with or without nonsteroidal anti-inflammatory drugs
(NSAIDs). At 6 months, women in the hysterectomy group had greater improve-
ment in scores of mental health, and greater improvement in symptom resolu-
tion, interference with sex, sexual desire, health distress, sleep problems, and
satisfaction with health. During the 2 years of follow-up, 53% of those who had
received expanded medical treatment eventually requested and received hys-
terectomy, with resulting improvements in quality of life.

A large randomized trial of 236 women age 35 to 49 with excessive menstrual
bleeding compared hysterectomy to a levonorgestrel-releasing intrauterine
system (LNG-IUS) (Hurskainen et al, 2004). After 5 years of follow-up, both
groups reported high (>90%) satisfaction with treatment. In those who received
the LNG-IUS, 75% reported amenorrhea or minimal spotting; however, 42% of
subjects eventually underwent a hysterectomy during the follow-up period.

Endometrial ablation is an effective alternative to hysterectomy for treat-
ment of excessive menstrual bleeding. To date, there have been seven random-
ized trials with a total of 1192 participants comparing either abdominal or
vaginal hysterectomy to endometrial ablation in women with abnormal uterine
bleeding (Lethaby et al, 2009). Compared to hysterectomy, endometrial abla-
tion is associated with a shorter operative time, shorter recovery period, and
lower postoperative complication rate. However, although hysterectomy elimi-
nates menstrual bleeding, endometrial ablation results in amenorrhea in only
45% of patients and recurrent excessive bleeding is seen in 15% to 25% of
cases. Approximately 9% to 34% of patients who receive endometrial ablation
subsequently undergo hysterectomy. A systematic review performed by the
Cochrane Collaboration found that hysterectomy had a significant advantage
over endometrial ablation for the improvement in anemia as well as overall
satisfaction and general health for up to 4 years after surgery (Lethaby et al,
2009). Although many quality-of-life scales reported no differences between
surgical groups, there was some evidence of a greater improvement in some
health domains (social functioning, energy, pain, and general health) for hys-
terectomy patients. Most adverse events were significantly more likely to occur
after hysterectomy and before discharge from hospital. However, after dis-
charge from hospital, the only difference was a lower rate of infection among
those receiving endometrial ablation (odds ratio [OR] = 0.2, confidence interval
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[CI] 0.1-0.5). The overall cost of endometrial ablation was lower than that of
hysterectomy, but the cost differences narrow over time because of the need
for eventual hysterectomy in a proportion of those who receive ablation, or
re-treatment with other alternatives to hysterectomy including uterine fibroid
embolization and myomectomy. The relative advantages and disadvantages of
these therapies are discussed in Chapter 12.

Uterine fibroid embolization (UFE) offers an alternative to hysterectomy in
women with symptomatic uterine fibroids, particularly those with uterine
fibroids and heavy menstrual bleeding. Women with symptomatic uterine
fibroids who are of reproductive age but who are not interested in childbearing
are candidates for UFE. Three randomized clinical trials including a total of
391 women have compared UFE to hysterectomy for the treatment of heavy
menstrual bleeding in women with uterine fibroids. Overall, hysterectomy
offers better control of bleeding than UFE and requires fewer additional treat-
ments but demonstrates no differences in quality of life, sexual health, or
frequency of adverse events. The EMMY trial randomized 177 patients with
uterine fibroids and menorrhagia to UFE (n = 88) or hysterectomy (n = 89)
(Volkers et al, 2007). Of those who received UFE, 62% reported resolution of
menorrhagia at 24 months and 4% described their menorrhagia as being
unchanged. In both groups hemoglobin levels increased significantly compared
to baseline (at 24 months: UFE, +1.37 g/dL; hysterectomy, +2.03 g/dL; p <
.001 for each) with the increase in hemoglobin being significantly greater for
hysterectomy patients (p = .037). Two years after treatment, 23.5% of UFE
patients had undergone a hysterectomy for inadequate symptom control. This
finding is similar to the REST trial, in which 20% of patients receiving UFE
required invasive procedure (hysterectomy or repeat UFE) within 2 years after
the procedure for continued or recurrent symptoms compared with none in
those who received a hysterectomy (The REST Investigators, 2007).

For simple dysfunctional uterine bleeding, a short trial of oral contraceptives
followed by second-generation ablation is the most cost-effective strategy. Hys-
terectomy is more cost-effective for achieving amenorrhea, which likely
improves with more follow-up time. Patient preferences of treatment also play
an important role (Wade et al, 2006).

Pelvic Pain/Endometriosis

Hysterectomy is an effective therapy for carefully selected patients with chronic
pelvic pain. However, unlike abnormal menstrual bleeding, symptom relief is
not guaranteed, with as many as 22% of patients having persistent pelvic pain
after surgery. Medical management of chronic pelvic pain, including oral con-
traceptive pills, anti-inflammatory drugs, and analgesics result in a significant
improvement in pain and quality of life. However, after 1 year of therapy
approximately half will still report significant pelvic pain and almost one
quarter will undergo a hysterectomy. Hysterectomy provides an effective
therapy for many women with pelvic pain who fail nonsurgical management.
In the Maine Women’s Health Study, 65% of subjects reported some degree of
pelvic pain prior to hysterectomy. Twelve months after surgery only 5% of
these women had persistent pelvic pain. Back pain, dyspareunia, and abdomi-
nal bloating also improved significantly after hysterectomy. Three percent of
patients in this study developed new pelvic pain during the 1-year follow-up
period. Similarly, the Maryland Women’s Health Study found that 88.5% and
89.4% of women with pelvic pain who underwent hysterectomy were relieved
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Figure 5-1 Reoperation-free 1.0
survival estimates for women
with pelvic pain due to
endometriosis undergoing
hysterectomy with and without
ovarian preservation and
laparoscopic excision with
ovarian preservation. (From
Shakiba K, Bena JF, McGill KM,
et al: Surgical treatment of
endometriosis: A 7-year
follow-up on the requirement
for further surgery. Obstet
Gynecol 2008;111:1285-1292;
reprinted with permission.) Years
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of pain at 1 and 2 years after surgery, respectively. Less than 4% of patients
acquired new pelvic pain during the 2-year study period. In this study, women
with pelvic pain fared less well after hysterectomy than those who had hyster-
ectomy for other reasons, particularly if they also had depression. However,
substantial improvements in symptoms and quality of life were still seen in
this patient group. Two randomized trials comparing total abdominal hyster-
ectomy to subtotal abdominal hysterectomy also demonstrated a substantial
improvement in pelvic pain postoperatively, with no difference between
groups. In contrast, the trial by Thakar and associates (2004) had very few
patients with pelvic pain at baseline, but found a significant increase in general
pain scores in both groups 1 year after surgery.

Hysterectomy is often considered in patients with pelvic pain from endome-
triosis if fertility is no longer desired and medical or conservative surgical
therapy has proved inadequate. LGN-IUS has recently been shown to be an
effective nonsurgical approach for reducing pelvic pain, dyspareunia, and dys-
menorrhea in patients with endometriosis. It is likely with the increasing use
of the LGN-IUS in this population, that rate of hysterectomy for endometriosis
and pelvic pain will decline. Nonetheless, hysterectomy with or without oopho-
rectomy is a successful approach for treating pelvic pain associated with endo-
metriosis for many women who have failed medical treatment and less invasive
surgical approaches. It is important to note that some women with endometrio-
sis will not have persistent relief of pain and that residual endometriosis can
be seen even after hysterectomy. Shakiba and associates (2008) investigated
the rates of requiring additional surgery after various surgical treatments for
endometriosis (Fig. 5-1). In women who underwent hysterectomy with ovarian
preservation, the 2-, 5-, and 7-year reoperation-free percentages were 95.7%,
86.6%, and 77.0%, respectively. In women who underwent hysterectomy
without ovarian preservation, the percentages were 96.0%, 91.7%, and 91.7%,
respectively. However, in women between 30 and 39 years of age, removal of
the ovaries did not significantly improve the surgery-free time. Hysterectomy
with or without ovarian preservation compared favorably to those women who
underwent laparoscopic excision with uterine and ovarian preservation, whose
the surgery-free percentages were 79.4%, 53.3%, and 44.6%), respectively, at 2,
5, and 7 years. Use of hormone replacement after total abdominal hysterectomy
with bilateral oophorectomy for pelvic pain and endometriosis is associated
with a very low risk of recurrent pelvic pain (0.9% per year).

Clinical trials suggest that hysterectomy is more likely to result in improve-
ment of pelvic pain than is endometrial ablation (Lethaby et al, 2009). In
women with symptomatic uterine fibroids, UFE appears to result in similar
reduction in pelvic and abdominal pain as hysterectomy (Volkers et al, 2007).
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Sexual Function

Although there has been considerable debate about the effect of hysterectomy
on sexual function, current evidence suggests that hysterectomy results in
improved or unchanged sexual function in the majority of women in the first 1
to 5 years after surgery. Only a small proportion of women will have a decline
in sexual function after hysterectomy during this period. Available research
provides information about the short-term effect of hysterectomy on dyspareu-
nia, frequency of intercourse, orgasm, libido/sexual interest, vaginal dryness,
and overall sexual function. The long-term effect of hysterectomy on sexual
function, particularly any effect beyond 5 years, is largely unknown.

Studies that address the effect of hysterectomy on dyspareunia demonstrate
either no change or an improvement in this symptom in the majority of
women. The Maryland Women’s Health Study demonstrated a significant
decline in the number of woman who reported dyspareunia 12 and 24 months
after hysterectomy when compared to the preoperative period (Hartmann
et al, 2004). Eighty-one percent of the women in this study who experienced
frequent dyspareunia preoperatively had an improvement in this symptom at
24 months after hysterectomy, but only 1.9% of women without preoperative
dyspareunia developed it by 24 months after surgery. In the Maine Women'’s
Health Study, 39% of women complained of dyspareunia preoperatively and
only 8% had this complaint 12 months after hysterectomy. By comparison,
women in this study who were managed nonsurgically showed no decline in
the mean frequency of dyspareunia.

Hysterectomy appears to have little impact on the frequency of intercourse.
In the Maryland Women'’s Health Study, the mean number of sexual relations
per month increased from 2.3 per month preoperatively to 2.9 per month 24
months after hysterectomy. Another study found that 56% of the subjects in
their study reported an increase in sexual frequency 18 months after hyster-
ectomy, while 27% reported no change and 17% had a decrease in frequency.
Similarly, most well-designed studies that have evaluated libido or sexual inter-
est have demonstrated either no change or an improvement after hysterec-
tomy. In the Maryland Women’s Health Study, 70.8% of women with low libido
preoperatively were improved 12 months after hysterectomy, while only 4.3%
of women who had normal libido preoperatively developed low libido at 12
months after surgery. In the Maine Women’s Health Study, 36% of women had
decreased sexual interest preoperatively while 8% had this problem 12 months
after hysterectomy. The proportion of women who developed decreased sexual
interest as a new symptom postoperatively was not significantly different from
the proportion of women with this complaint in a group who was managed
nonsurgically. Farquhar and associates (2008) found no difference in sexual
frequency in premenopausal women 5 years after a hysterectomy compared
to a parallel cohort of women with normal menses who did not undergo
hysterectomy.

There is disagreement in the literature on the effect hysterectomy has on
postoperative orgasmic function. The Maryland Women's Health Study dem-
onstrated a significant increase in the proportion of women who experienced
orgasms after hysterectomy, from 62.8% prior to surgery to 71.5% 24 months
after hysterectomy. However, four smaller prospective cohort studies demon-
strated no change in orgasmic function after hysterectomy. Farquhar and
associates (2008) found similar orgasmic function and overall quality of sex life
5 years after hysterectomy compared to women with normal menses who had
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not received a hysterectomy. Lowenstein and associates (2005) evaluated
vaginal and clitoral sensation before and 3 months after hysterectomy in 27
women. They demonstrated a quantifiable sensory loss in the vagina after
hysterectomy, with preservation of clitoral sensation. Only a minority of
patients reported a decline in their sexual function, however, which the authors
attributed to the relative importance of clitoral as compared to vaginal sensa-
tion in sexual function. One prospective study of 109 women undergoing
abdominal or vaginal hysterectomy noted that in more than 75%, sexual arousal,
intensity of orgasms, and the effect of nipple stimulation were the same or
increased after uterus and cervix were removed (Goetsch, 2005). However, 25%
of subjects noted decreased ease of arousal after hysterectomy and 16% noted
decreased intensity of orgasms after surgery.

Vaginal dryness appears to improve in a small proportion of women after
hysterectomy, but most women with preoperative vaginal dryness continue to
have this symptom postoperatively. Development of vaginal dryness after hys-
terectomy when it does not exist preoperatively largely depends upon postop-
erative hormonal status.

The “eVALuate” study (Garry et al, 2004) involved two parallel randomized
trials, one comparing laparoscopic with abdominal hysterectomy and the other
comparing laparoscopic with vaginal hysterectomy. Body image and sexual
function were improved in all groups 4 months and 1 year after surgery, with
no differences between the three routes of hysterectomy. Randomized con-
trolled studies comparing hysterectomy and uterus-sparing treatment options
are few, but no negative impact on sexual functioning has been reported. Hys-
terectomy results in greater improvements in sexual desire and a greater
decrease in pelvic problems that interfere with sexual intercourse than does
expanded medical therapy (oral contraceptive pills with or without NSAIDs) in
women with menorrhagia who previously failed medroxyprogesterone acetate
treatment (Kuppermann et al, 2004). In one large trial comparing hysterec-
tomy to LNG-IUS, sexual satisfaction improved significantly and sexual prob-
lems decreased after hysterectomy, but no changes in sexual satisfaction or
sexual problems were noted 6 or 12 months after LNG-IUS (Halmesmaki et al,
2007). In the EMMY Trial, no differences in sexuality and body image were
observed between the UFE and the hysterectomy at 24 months after procedure
(Hehenkamp et al, 2007). On average, both after UFE and hysterectomy, sexual
functioning and body image scores improved, but this figure reached statistical
significance only in the UFE group. Trials comparing hysterectomy to endo-
metrial ablation have generally shown no differences in postprocedure sexual
function between these treatments.

Ovarian Function

The effect of hysterectomy on ovarian function is contradictory but is most
likely dependent on the age of the patient at the time of surgery. In a prospec-
tive cohort study, serum follicle-stimulating hormone was measured in women
after hysterectomy and a control group for 5 years (Farquhar et al, 2005). It
was estimated that women after hysterectomy with retention of both ovaries
reached menopause 3.7 years (95% confidence interval [CI] 1.5-6.0 years)
earlier than women who did not have a hysterectomy. Women with a unilateral
oophorectomy at the time of hysterectomy reached menopause 4.4 years (95%
CI 0.6-7.9 years) earlier than women who had both ovaries left in at the time
of hysterectomy.
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Bladder Function

Many studies have demonstrated an adverse effect on bladder function after
radical hysterectomy for cervical cancer. The effect of simple hysterectomy on
lower urinary tract function is less clear, however. A systematic review of the
literature published in 2000 (Brown et al, 2000), relying heavily on observa-
tional studies, concluded that hysterectomy increased the odds of urinary
incontinence by 60% in women over the age of 60. No increased risk was found
in younger women.

In contrast, the majority of prospective cohort studies that subjectively evalu-
ate lower urinary tract symptoms before and after hysterectomy demonstrate
either a significant improvement or no change in bladder symptoms 3 months
to 5 years after surgery. A study of identical twins suggested that hysterectomy
does not predispose women to stress urinary incontinence (Miller et al, 2008).
Data from the Maryland Health Study suggest that most women with urinary
incontinence preoperatively will have a significant reduction in urinary incon-
tinence after surgery; however, approximately 10% of women can be expected
to develop new or worsening urinary incontinence in the first 2 years after
surgery (Kjerulff et al, 2002). The Maine Women'’s Health Study demonstrated
a significant reduction in urinary incontinence, urinary urgency and urinary
frequency 12 months after hysterectomy (Carlson et al, 1994a). No significant
change in urinary symptoms was seen in the nonsurgically managed popula-
tion of this cohort. Similarly, Farquhar and associates (2008) demonstrated a
significant reduction of urinary frequency and nocturia 5 years after hysterec-
tomy in premenopausal women, with no change in rates of stress or urge
urinary incontinence. A randomized trial comparing hysterectomy to endome-
trial ablation found no difference in bladder function 2 years after the
procedure.

It does not appear that there is a difference in long-term urinary symptoms
among the different types of routes of hysterectomy for benign disease. One
randomized trial of total abdominal hysterectomy versus subtotal hysterectomy
found urinary symptoms and incontinence were reduced by 44% to 88% from
baseline 2 years after surgery, with no differences between groups; another
study demonstrated a significant reduction in urinary incontinence in the total
abdominal hysterectomy group but no reduction in those who received a sub-
total hysterectomy. Thakar and associates (2002) found that significantly fewer
women had stress incontinence, urinary urgency, frequency, nocturia, inter-
rupted stream, and incomplete bladder emptying 1 year after both total and
subtotal abdominal hysterectomy, with no difference between groups. A recent
meta-analysis concluded that 1 year after surgery, there is no statistical differ-
ence in the risk for developing urinary incontinence after a supracervical
versus total hysterectomy (Robert et al, 2008).

Bowel Function

The effect of hysterectomy on postoperative bowel dysfunction is controver-
sial. In a population-based cross-sectional study of 1058 women, self-reported
constipation was significantly more common in subjects with a prior hysterec-
tomy than in women without prior hysterectomy (22% versus 9%, respec-
tively), as was straining at defecation and a feeling of incomplete emptying.
Similarly, a case-control study found that women who had a hysterectomy 2
to 8 years prior were significantly more likely to have decreased bowel fre-
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quency than control subjects. In contrast, several prospective cohort studies
that evaluated women before and 3 months to 5 years after hysterectomy found
either no change or an improvement in bowel function postoperatively. Only
two studies have prospectively examined this issue and included a control
group of women who did not get a hysterectomy. The Maine Women's Health
Study found that 9% of women who received a hysterectomy developed new-
onset constipation by 12 months after surgery compared to 1% of women who
received nonsurgical management. Farquhar and associates (2008) found a
significant improvement in constipation symptoms 5 years after a hysterec-
tomy with no differences in constipation rates compared to a cohort of women
with normal menses who did not receive a hysterectomy. Randomized com-
parisons of total and subtotal hysterectomy demonstrate no change in constipa-
tion after surgery and no differences between groups.

Pelvic Organ Prolapse

Hysterectomy appears to increase the risk of subsequent pelvic organ prolapse;
however, the development of symptomatic prolapse typically occurs many
years after the hysterectomy. Also, it is unknown whether the patients who
had had hysterectomy also had mild pelvic floor relaxation (thus, the future
prolapse represents a progression of disease) and whether various techniques
of vaginal cuff closure affect future hysterectomy rates. In a consecutive series
of 693 patients who presented to the Mayo Clinic (Webb et al, 1998) for surgical
management of post-hysterectomy vaginal vault prolapse, the median time
from hysterectomy to prolapse repair was 15.8 years. A retrospective cohort
study of 149,554 women (Olsen et al, 1997) age 20 and older found that in
women who developed pelvic organ prolapse or urinary incontinence, the
mean interval between hysterectomy and surgery for prolapse was 19.3 years.
The Oxford Family Planning Association Study (Mant et al, 1997) followed
17,032 women aged 25 to 39 for an average of 17 years. The annual incidence
of surgery for pelvic organ prolapse was 0.16% per year. In women who had
undergone hysterectomy for reasons other than prolapse, surgical incidence
rate increased to 0.29% per year. The cumulative risk of prolapse surgery rose
from 1% at 3 years after hysterectomy to 5% 15 years after hysterectomy.

Similarly, Dallenbach and colleagues (2007) found that the risk of prolapse
repair was 4.7 times higher in women whose initial hysterectomy was indicated
by prolapse and 8.0 times higher if preoperative prolapse grade 2 or more was
present. Other risk factors for requiring subsequent prolapse repair after hys-
terectomy that were identified in this study included history of vaginal delivery
(adjusted OR 5.0, 95% CI 1.3-19.7), and sexual activity (adjusted OR 6.2, 95%
CI 2.7-14.5). Vaginal hysterectomy was not a risk factor when preoperative
prolapse was taken into account. Surgical technique at the time of hysterec-
tomy, including the performance of prophylactic culdoplasty at vaginal hyster-
ectomy, can decrease development of subsequent pelvic organ prolapse as
demonstrated in the trial by Cruikshank and Kovac (1999).

Quality of Life and Psychosocial Function
Hysterectomy results in an increased health-related quality of life (HRQOL),

improved general health perception, and improved psychological outcomes in
a majority of women. A small proportion of women will have decline in quality



Outcomes of Hysterectomy 99 n

of life or a worsening of psychological symptoms after undergoing hysterec-
tomy. Both the Maine and Maryland Women’s Health studies demonstrated
significant improvement in all aspects of HRQOL as well as decreased anxiety
and depression 12 to 24 months after hysterectomy. In the Maryland study,
nearly three quarters of patients with preoperative depression and two thirds
of women with preoperative anxiety no longer had the psychological condition
12 months after their hysterectomy. However, 3% to 12% of patients in the
Maine study developed new-onset depression, anxiety, or negative feelings
about themselves as a woman after the hysterectomy. The presence of depres-
sion prior to the hysterectomy appears to be the most important predictor of
postoperative depression after surgery. Women younger than age 40, less edu-
cated women, those with a conflict about childbearing, and those undergoing
oophorectomy may also be at higher risk of depression after hysterectomy.

The available data indicate that the laparoscopic and vaginal approaches to
hysterectomy lead to equal or greater quality of life compared to abdominal
hysterectomy in the first few weeks after the procedure (Nieboer et al, 2009).
There are scant data evaluating the impact of different routes of hysterectomy
on quality of life over the long term, however. One randomized trial found that
general psychological well-being is equal after laparoscopic and abdominal
hysterectomy 6 months after surgery. Trials comparing total and subtotal hys-
terectomy demonstrate improved HRQOL in both groups. The trial by Thakar
and associates (2004) also found improvements in anxiety, depression, and
social dysfunction 6 and 12 months after surgery, with no difference between
those who had their cervix removed and those whose cervix was left in situ.
Similarly, vaginal, abdominal, and laparoscopic hysterectomy each appears to
result in similar improvements in HRQOL, as recently demonstrated in the
“eVALuate” study.

Overall, hysterectomy appears to provide similar or greater improvements
in quality of life compared to nonhysterectomy alternatives. Compared with
medical treatments, hysterectomy offers better short-term improvement in
HRQOL measured at 6 months. This superior effect appears to diminish over
time, however (Kuppermann et al, 2004). Hysterectomy results in similar
improvements in HRQOL and greater perception of overall general health 5
years after surgery than in women receiving LNG-IUS over the same time
period (Hurskainen et al, 2004). Similarly, hysterectomy appears to result in
similar improvements in HRQOL as endometrial ablation, although there was
some evidence of a greater improvement in some health domains (social func-
tioning, energy, pain, and general health) for hysterectomy patients (Lethaby
et al, 2009). The EMMY trial found that both UFE and hysterectomy improved
HRQOL. No differences were observed between groups regarding HRQOL at
24-month follow-up, although patients who received hysterectomy were more
satisfied than those who received UFE (p < .02) (Hehenkamp et al, 2008). Simi-
larly, the REST trial found no significant differences between those who
received a hysterectomy and those who received a UFE at 1 year in any of the
eight domains assessed by the SF-36, a generic HRQOL measure (REST inves-
tigators, 2007).

Subtotal versus Total Hysterectomy
Until recently, information about the relative risks and benefits of preservation

of the cervix at the time of hysterectomy (subtotal hysterectomy) has been
based on retrospective studies and nonrandomized comparisons. In the last
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several years, however, several well-designed prospective randomized trails
comparing total abdominal hysterectomy to subtotal abdominal hysterectomy
have been reported. The Cochrane Review on this topic identified three ran-
domized trials including a total of 733 women (Lethaby et al, 2006). Length of
surgery and amount of blood lost during surgery are significantly reduced
during subtotal hysterectomy when compared with total hysterectomy, but
there was no evidence of a difference in the risk of transfusion. Febrile morbid-
ity was less likely (OR = 0.43, CI 0.25-0.75) and ongoing cyclic vaginal bleeding
1 year after surgery was more likely (OR = 11.3, CI 4.1-31.2) after subtotal
when compared with total hysterectomy. There is no evidence of a difference
in the rates of other complications, recovery from surgery, or readmission
rates.

As mentioned earlier, randomized trials comparing total abdominal hyster-
ectomy with subtotal hysterectomy have found no advantage of cervical pres-
ervation at the time of hysterectomy with regard to sexual function. Similarly,
a prospective cohort of 413 women undergoing either vaginal hysterectomy,
subtotal abdominal hysterectomy, or total abdominal hysterectomy found sig-
nificant improvements in sexual pleasure 6 months after surgery in all groups.
The persistence and development of bothersome problems during sexual activ-
ity were similar for all three techniques.

Thakar and colleagues (2002) performed a multicenter randomized double-
blind clinical trial of total and subtotal abdominal hysterectomy in 279 women.
They demonstrated an improvement in urinary frequency, nocturia, and stress
urinary incontinence in both groups, with no difference between the two
groups 12 months after surgery. Sexual function and bowel function did not
change significantly in either group. Of women who received a subtotal abdom-
inal hysterectomy, 7% had persistent cyclic bleeding and 2% developed cervi-
cal prolapse beyond the introitus. Hysterectomy by either technique led to
significant reductions in most symptoms, including pelvic pain, back pain,
urinary incontinence, and voiding dysfunction. In contrast, a Danish trial of
319 patients found that women who received a total abdominal hysterectomy
were less likely to have urinary incontinence than those who underwent sub-
total abdominal hysterectomy 1 year after surgery (9% vs. 18%). Additionally,
20% of those who received a subtotal hysterectomy had persistent vaginal
bleeding postoperatively. As previously noted, a recent meta-analysis con-
cluded that 1 year after surgery there is no statistical difference in the risk for
developing urinary incontinence after a subtotal versus total hysterectomy
(Robert et al, 2008).

There are no randomized trials comparing laparoscopic hysterectomy to
laparoscopic subtotal hysterectomy. One retrospective study of 240 women
who received a laparoscopic subtotal hysterectomy reported that over 90%
were satisfied with their surgery (Lieng et al, 2008). However, 24% reported
experiencing vaginal bleeding up to 3 years following their hysterectomy,
although this was rated as minimal in 90% of cases. Similarly, 38% continued
to experience menstrual pain 3 years after surgery, although this was signifi-
cantly less intense than preoperatively.
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Over 500,000 hysterectomies were performed in the United States in 2003 for
benign disease, of which two thirds were performed via the abdominal route
(Wu et al, 2007). Despite advancements in laparoscopy and data supporting
vaginal hysterectomy outcomes, the abdominal route is still more popular than
the vaginal and laparoscopic routes combined. Furthermore, despite advances
in medical management and less invasive techniques for the treatment of
benign gynecologic conditions such as menorrhagia, the rate of hysterectomy
does not seem to be decreasing.

Once the decision to perform a hysterectomy has been made, the type and
route of hysterectomy must be decided. Chapter 4 contains a detailed discus-
sion on choosing the route of hysterectomy. Factors that lead to the choice of
the abdominal route include vaginal shape and access to the uterus, uterine
size and shape, extent of extrauterine disease, need for concurrent procedures,
surgeon experience and preference, and patient preference. Generally speak-
ing, abdominal hysterectomy for benign disease is indicated for the following:
large fibroid uterus (especially when the uterus is broad), suspected presence
of disease outside the uterus (adnexal disease, severe adhesive disease, endo-
metriosis, bowel disease), and insufficient access to the vagina. Though many
skilled laparoscopists would argue that laparoscopy should be used for the
preceding indications, the abdominal approach is completely acceptable and
may be safer in the general gynecologist’s hands (Garry et al, 2004; McPherson
et al, 2004).

The preoperative and perioperative considerations for abdominal hysterec-
tomy are described in Chapter 4. This chapter will review the basic techniques
of abdominal hysterectomy as well as techniques for difficult abdominal
hysterectomies.
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Case 1: Uterovaginal Prolapse

CM is a 34-year-old gravida 2, para 2 woman who presents with
the complaint of symptomatic uterovaginal prolapse. She
reports the feeling of a bulge in her vagina since her last
delivery. She denies urinary or bowel complaints and is sexually
active and denies any dysfunction. She has two healthy
children and states that she definitely does not desire any
additional children. Her medical and surgical histories are
unremarkable and she has never had an abnormal
Papanicolaou (Pap) smear or abnormal bleeding. Physical
examination reveals a small, anteflexed uterus with stage Il
uterovaginal prolapse with predominant anterior vaginal wall
prolapse. Her laboratory studies are unremarkable and a recent
Pap smear and human papillomavirus (HPV) DNA assay are
negative. Urodynamics reveal normal voiding function and no
evidence of detrusor overactivity or stress urinary incontinence.
The treatment options including conservative and surgical
management are discussed at length with the patient,
including uterine-sparing procedures, and she desires
hysterectomy. Given the patient’s young age and significant
pelvic organ prolapse, a total abdominal hysterectomy, sacral
colpopexy, and Burch colposuspension are planned.

Discussion of Case

As quality of life issues become more important and the stigma
of pelvic floor disorders decreases, women are seeking
treatment for pelvic organ prolapse with increasing frequency.
Treatment options include observation, pelvic muscle exercises,
pessary placement, and surgical management. Although
surgical treatment options include uterine-sparing procedures,
the outcomes data for these operations are newer and less
studied compared to the procedures that include
hysterectomy. Uterovaginal prolapse often facilitates vaginal
hysterectomy, which can be combined with vaginal apex
suspension. Vaginal procedures to treat prolapse are associated
with good anatomic outcomes. However, according to the
Cochrane review, the abdominal sacral colpopexy is better than
vaginal sacrospinous colpopexy, in terms of a lower rate of
recurrent apical prolapse and less dyspareunia, but is
associated with higher cost and a slower return to activities of
daily living (Maher et al, 2008). Given this patient’s young age
and stage Ill uterovaginal prolapse, it is reasonable to offer the
most aggressive therapy that has the strongest data
supporting long-term anatomic success.

The patient elected abdominal sacral colpopexy with total
abdominal hysterectomy. Alternatively, a supracervical
hysterectomy could be considered, especially if cervical
elongation was not present. Patients without cervical dysplasia,
uterine hyperplasia, premalignancy, known or suspected
malignancy, or cervical fibroids may have the choice between

total and subtotal hysterectomy. Subtotal hysterectomy is
defined as the removal of the uterine corpus at or below the
level of the internal os with attempted ablation of the
endocervical canal after removal of the corpus. Historically, the
supracervical or subtotal hysterectomy was abandoned in favor
of total hysterectomy because of problems related to the
retained cervix. However, subtotal hysterectomy has gained a
renewed interest as one technique to reduce the effects of
hysterectomy on urinary and sexual function. Unfortunately, to
date, the possible benefits of supracervical hysterectomy with
regard to perioperative morbidity and postoperative sexual
and urinary function are not supported by research. In three
randomized controlled trials using laparotomy for access, there
were no differences in complications including infection; blood
loss requiring transfusion; or urinary tract, bowel, or vascular
injury (Learman et al, 2003; Thakar et al, 2002; Gimbel et al,
2003). Reported rates of postoperative cyclical vaginal bleeding
in women randomized to subtotal hysterectomy were 5% to
20%. Approximately 1.5% of participants had a second
operation within 3 months to remove the cervix. Additionally,
choosing to preserve the cervix to conserve sexual and urinary
function has not been supported by prospective randomized
trials (Lethaby et al, 2006). There were no differences in
postoperative stress or urge urinary incontinence, urinary
frequency, or incomplete bladder emptying in most studies.
One European study did find a higher incidence of urinary
incontinence after subtotal hysterectomy (Gimbel et al, 2003).
In regard to sexual function, there was no difference in any
outcome in any of the prospective studies. Despite the lack of
data supporting superior outcomes for subtotal hysterectomy,
the decision between total and subtotal hysterectomy is often
highly personal. Many patients have strong preexisting ideas
about retaining the cervix and this should be discussed with
the patient preoperatively in detail. Also, future studies using
laparoscopic or robotic techniques may show different results.

Candidates interested in subtotal hysterectomy must have
normal results from a recent cytologic cervical examination
and a normal gross appearance of the cervix documented
before surgery. Clinicians should also consider testing for
high-risk human papillomavirus strains. In general, unless the
patient is at high risk for ovarian cancer or the ovaries appear
abnormal intraoperatively, we do not advocate prophylactic
oophorectomy in a premenopausal woman undergoing
hysterectomy by any route. Please see Chapter 9 for further
discussion of prophylactic oophorectomy.

Surgical Technique
See DVD Video 6-1 for video demonstration of simple abdom-

inal hysterectomy.
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Figure 6-1 The low dorsal
lithotomy position allows for
vaginal and rectal access.

Surgical Technique

There are many variations in the technique of abdominal hysterectomy. Given
that there are no randomized controlled trials comparing various surgical tech-
niques, slight variation in technique likely results in minimal or no change in
outcome.

After general anesthesia is induced and the patient is intubated, the abdomi-
nal hysterectomy begins with proper positioning of the patient. Abdominal
hysterectomy can be performed in the dorsal supine or dorsal lithotomy posi-
tion (Fig. 6-1). If vaginal access is necessary for other procedures or if a difficult
abdominal hysterectomy is anticipated, the dorsal lithotomy position may be
advantageous because an additional surgical assistant can stand between the
legs in close proximity to the surgical field. When placing the patient in
the dorsal lithotomy position, she should be positioned in the low lithotomy
position using adjustable cushioned stirrups, such as Allen or Yellofin stirrups.
Care must be taken to not overflex or extend the joints. Additionally, the weight
of the patient’s leg should rest on the heel as opposed to the calf or lateral leg.
The arms can be tucked and cushioned to help prevent nerve injury or secured
to arm boards. If tucked, arm sleds may be necessary in patients who are obese.
If the arms are secured to arm boards, they should not extend beyond 90
degrees and all operative personnel must take care not to rest or place any
weight against the arms. The pubic hair is clipped to the level of the pubic
symphysis. An examination under anesthesia is performed. Careful attention
should be paid to uterine size, contour, and width; uterine mobility; cervical
size and location; ovarian size; and evidence of masses or signs of endometrio-
sis. This information will help guide the decision of what type of skin incision
to make. A single dose intravenous antibiotic and antiembolic prophylaxis are
routinely given. The patient’s abdomen, vagina, and upper thighs are prepared
with povidone-iodine or hibiclens and the patient is draped. A Foley catheter
attached to a continuous drainage system is inserted into the bladder.

Based on the planned procedures, patient body habitus, presence of prior
surgical scar, and uterine or other disease, a laparotomy incision is made. The
anatomic considerations for the different incision types are covered in Chapter
2. In the case of abdominal hysterectomy, this includes several incision types:
Pfannenstiel incision, vertical midline incision, Maylard incision, and Cherney
incision. The Pfannenstiel incision is the least invasive, preserving the rectus
muscles and is ideal in normal-weight patients who have normal-sized uteri
and don't require additional procedures.
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The Pfannenstiel incision is performed by making a horizontal incision 2 cm
above the pubic symphysis with a scalpel. The width of the incision depends
on the planned procedure. Once the skin is open, the subcutaneous tissue is
divided sharply or with electrocautery. Upon identification of the fascia, it is
incised and the fascial incision is extended laterally to the border of the skin
incision. Kocher clamps are applied to the superior edge of the fascial incision
and the rectus muscles are dissected bluntly or with electrocautery from the
fascia. Perforating vessels are cauterized as this dissection takes place. Simi-
larly, the rectus muscles are dissected from the inferior aspect of the fascial
incision. The rectus muscles are then separated in the midline. Starting near
the superior aspect of the fascia, the preperitoneal fat is separated until the
peritoneum is identified. Once identified, it is grasped with two clamps and
elevated. After palpating for underlying structures such as bowel, the perito-
neum is opened bluntly or sharply with Metzenbaum scissors. After the defect
is created and proper cavity entry is assured, one finger is used to explore the
underside of the peritoneum for adhesions. The peritoneum is then opened
vertically to the superior extent of the fascial incision and inferiorly toward the
bladder. As one gets close to the bladder, the peritoneum should be taken down
in layers to avoid cystotomy. If necessary, the peritoneal incision can be
extended laterally to create more space and avoid the bladder. Ultimately, the
incision should be taken down to the pubic symphysis which requires division
of the pyramidalis muscles.

For cases of an enlarged uterus (typically = 16 weeks), pelvic mass, or cancer,
or when procedures above the umbilicus are anticipated, a vertical incision
may be appropriate. In these cases, a vertical skin incision is made with a
scalpel from the pubic symphysis to the umbilicus. If necessary, the incision
can be carried through the umbilicus or to the left of the umbilicus to the
xiphoid process. The subcutaneous tissue is divided sharply or with electrocau-
tery. The fascia is identified and opened sharply, then extended vertically for
the length of the incision. Kocher clamps are applied to one side of the fascia
and elevated. The rectus muscles are dissected from the fascia with the goal
of identifying where the rectus muscles meet in the midline. Once this area is
identified, the rectus muscles are separated, the preperitoneal fat is cleared,
and the peritoneum is grasped with two sets of pick-ups and opened sharply
or bluntly. The peritoneum is incised superiorly and inferiorly with good visu-
alization of the bladder.

For cases when lateral access is required, a Maylard incision may be useful.
A horizontal skin incision is made 2 cm above the pubic symphysis with the
scalpel. The subcutaneous tissue is divided and the fascia is identified and
opened sharply. The fascial incision is opened in a horizontal fashion to the
border of the skin incision. The rectus muscles are identified and the lateral
aspect of the rectus muscle is moved medial, exposing the inferior epigastric
vessels. A right-angle clamp is passed under the vessels and used to bring two
ties of No. 0 polyglactin 910 under the vessels. The vessels are then suture-
ligated and divided. Once this has been performed bilaterally, the rectus
muscles are divided with electrocautery. The peritoneum is identified and
opened as described above.

The Cherney incision is useful when a transverse skin incision is desired
and more operative space is required. The initial steps are similar to those of
the Pfannenstiel skin incision. However, once the anterior rectus sheath is
opened, the rectus muscles are identified, and the tendons of the rectus abdom-
inis and pyramidalis muscles are transected 1 to 2 cm above their insertion
into the pubic symphysis. The muscles can then be moved cephalad to provide
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Figure 6-2 Pertinent pelvic
anatomy is examined prior to
starting the hysterectomy.

better access to the pelvis. This incision should be kept in mind when one is
struggling during a difficult hysterectomy, as a Pfannenstiel incision can be
converted to a Cherney when visualization is suboptimal.

Once the laparotomy is accomplished, an examination of the upper abdomen
via palpation is performed. A variety of self-retaining retractors are available
to assist with visualization, including the Bookwalter, Balfour, Turner-Warwick,
and O’'Connor-O’Sullivan. The bowel is gently packed cephalad with moistened
laparotomy sponges and the retractor is applied. Great care must be taken to
choose retractor blades of the appropriate length to avoid iatrogenic nerve
injury. This is of most concern when using lateral blades because retractors
that are too long will place pressure on the psoas muscle and femoral nerve.
Thin patients are especially at risk for this nerve injury.

The pelvic anatomy is examined (Fig. 6-2). Restoration of normal anatomy
is achieved with adhesiolysis, if necessary. The uterus is grasped at each
cornu with a long clamp such as a Kelly or Kocher clamp and elevated
toward the incision (Fig. 6-3). This clamp should incorporate the cornu,
round ligament, and fallopian tube. Traction and countertraction is a key prin-
ciple for the successful completion of any hysterectomy. The uterus is deviated
to the patient’s left side, placing tension on the right round ligament. The round
ligament is grasped with forceps and a suture is placed directly below the round
ligament through the mesosalpinx approximately 3 to 4 cm from the cornu
(Fig. 6-4). The same suture is then placed through the round ligament at this
same location and tied. Electrocautery is used to desiccate and transect the
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Common iliac artery



108 Hysterectomy for Benign Disease

Figure 6-3 The uterus is
grasped at each cornu with a
long clamp such as a Kelly or
Kocher clamp and elevated
toward the incision. Each
clamp should incorporate the
cornu, round ligament, and
fallopian tube.

Figure 6-4 The round
ligament is grasped with
forceps and a suture is placed
directly below it through the
mesosalpinx approximately 3
to 4 cm from the cornu. The
same suture is then placed
through the round ligament at
this same location, tied, and
held if desired.

B

Round ligament
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round ligament medial to the suture. The suture is tagged and placed laterally
over the retractor, thereby holding the peritoneum open laterally.

The anterior leaf of the broad ligament is opened inferiorly to the level of
the uterine vessel and then medially along the vesicouterine peritoneal fold
separating the bladder peritoneum from the lower uterine segment in prepara-
tion for bladder flap development. The surgical assistant can place an opened
tonsil clamp below the peritoneum and guide the surgeon’s dissection. This
dissection is carried to the midportion of the vesicouterine peritoneum. An
identical procedure is performed on the contralateral side. When anatomy is
not distorted, the area to incise is easily identified by grasping the peritoneum
with atraumatic forceps and identifying where it becomes pliable and loose.
The posterior leaf of the broad ligament can be dissected sharply or with elec-
trocautery lateral to the infundibulopelvic ligament to open up this space
further. With the anterior and posterior leaves of the broad ligament open, the
ureter is identified in the retroperitoneum (Fig. 6-5). This vital step should be
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Figure 6-5 With the anterior
and posterior leaves of the
broad ligament open, the
ureter is identified in the
retroperitoneum. Note the

uterine vessels are skeletonized.
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performed during every hysterectomy to help prevent ureteral injury. With the
leaves of the broad ligament separated, the areolar tissue is gently separated
with a blunt instrument such as rounded forceps or the suction tip. Placing
these instruments at an angle toward the medial leaf of the broad ligament and
moving them in a craniocaudad fashion, the ureter is identified. If the ureter
cannot be identified, the gentle blunt dissection can be carried toward the
bifurcation of the common iliac artery where the ureter crosses this structure
at the pelvic brim. The use of ureteral catheters is advocated by some surgeons;
however, in our experience, prophylactic ureteral catheterization is not helpful
and can be associated with ureteral injury (Kuno et al, 1998). Others advocate
ureteral identification through palpation; however, the internal iliac artery,
ovarian vessels, and vessels of the broad ligament are easily confused with the
ureter.

Once the ureter is identified, either the infundibulopelvic ligament or the
utero-ovarian ligament is clamped and transected, depending on whether a
salpingo-ophorectomy is planned or not. In cases in which an oophorectomy
is planned, a defect is created in the posterior broad ligament inferior to the
ovary with the ureter in sight. This defect is extended toward the infundibulo-
pelvic ligament. Typically, three clamps are passed from lateral to medial
through this defect lateral to the ovary, making certain that the entire ovary is
included in the surgical specimen (Fig. 6-6A). The ligament is then transected
and suture ligated. We use a free tie of No. 0 polyglactin 910 behind the most
proximal clamp, followed by suture ligation with the same suture type using
the fore-aft technique behind the most distal clamp. Tying the pedicle before
suturing it prevents formation of an expanding hematoma through inadvertent
puncture of the ovarian vessels. The clamp on the specimen side is then
removed after suture ligation. The free ends of the suture can be used to tie
the adnexa to the clamp on the cornu to improve visualization.

If an ovary-sparing procedure is planned, a defect is created in the posterior
broad ligament lateral to the uterus and inferior to the utero-ovarian ligament
(see Fig. 6-6B). Two clamps are placed through this defect and the cornual
clamp is advanced to prevent back-bleeding. The utero-ovarian ligament is
then suture-ligated as described earlier. These procedures are performed
bilaterally.

The uterus is elevated cephalad and the bladder dissection is performed. The
vesicouterine peritoneum is elevated and sharp dissection is performed with



110 Hysterectomy for Benign Disease

Figure 6-6 A, If
oophorectomy is being done, a
defect is created in the
posterior broad ligament
inferior to the ovary, with the
ureter in sight. Three clamps
are passed through this defect
lateral to the ovary, making
certain that the entire ovary is g ,
included in the surgical g f 4% y Uterine
specimen. B, In an ovary- ; ¢ 5 vessels
sparing procedure, a defect is
created in the posterior broad
ligament lateral to the uterus
and inferior to the utero-
ovarian ligament. Two clamps
are placed through this defect
and the cornual clamp is
advanced to prevent
back-bleeding.
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the tips of the scissors pointing toward the uterus. An avascular plane exists
between the lower uterine segment and bladder, which allows for its mobiliza-
tion. With caution, the bladder is taken down past the cervix. We perform this
portion solely with sharp dissection, as blunt dissection and electrocautery
have been associated with cystotomy and vesicovaginal fistula formation. If the
dissection is difficult, as after a previous cesarean section, an intrafascial tech-
nique can be used. Above the bladder, the serosa and endopelvic fascia cover-
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Figure 6-7 The posterior leaf
of the broad ligament is incised
down to the level of the
uterosacral ligament, and the
ureter and blood vessels are
more thoroughly visualized.
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ing the cervix are opened in a transverse fashion with electrocautery. This step
allows the fascia to be pushed down which also ultimately moves the bladder
as well. The posterior leaf of the broad ligament is then incised to the level of
the uterosacral ligament, further opening the retroperitoneum to better iden-
tity the ureter (Fig. 6-7). This incision can be performed sharply or with
electrocautery.

The uterine vessels are then skeletonized, removing excess tissue so that the
ureter drops even further and so that the pedicle contains only vascular struc-
tures. The excess connective tissue is picked up with forceps and separated
from the vascular structures using sharp dissection or electrocautery. Great
care must be taken to avoid opening the uterine vessels. With the uterine
vessels exposed, a large curved clamp is placed perpendicular to the vessels at
the junction of the cervix and lower uterine segment (Fig. 6-8). For this step,
we typically use a curved Heaney clamp. The clamp is placed with the tips on
the uterus and a slow clamping motion is used so that the clamp slides off the
uterus, assuring that the entire pedicle is included. A second clamp is placed
to prevent back-bleeding. Either a scalpel or scissors are used to transect the
pedicle, which is then suture ligated using No. 0 polyglactin 910. When placing
these stitches, it is important to place the needle at the inferior corner of the
clamp tip in order to secure the entire pedicle. Either the suture can be tied
directly behind the clamp or the needle can be passed through the lateral aspect
of the pedicle for extra security prior to tying. This step is performed
bilaterally.

Additional clamps are placed on each side, with each clamp placed medial
to the previous pedicle, close to the cervix, further avoiding the ureter (Fig.
6-9). These bites incorporate the cardinal ligaments and uterosacral ligaments,
and a series of pedicles may be required depending on uterine size. As one
nears the cervix, one may choose to use a straight Heaney or Kocher clamp;
with each bite, care must be taken to slide off the uterine corpus and cervix.
As one progresses, always double-check to make sure the bladder has been
dissected sufficiently and the rectum is not close. If there is any doubt, addi-
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Figure 6-8 A large curved
clamp is placed perpendicular
to the uterine vessels at the
junction of the cervix and
lower uterine segment.

Figure 6-9 Additional clamps
are placed on each side, with
each clamp placed medial to
the previous pedicle, close to
the cervix, further avoiding the
ureter. These bites incorporate
the cardinal and uterosacral
ligaments and a series of
pedicles may be required
depending on uterine size and
cervical length.

Round ligament

Skeletonized
uterine vessels

tional bladder dissection can be performed or the rectovaginal septum may be
dissected to avoid injury. Once the location of the external cervical os is con-
firmed via palpation, a large curved clamp may be placed below the cervix
bilaterally in preparation for amputation (Fig. 6-10). In a hysterectomy for
benign indications, place this clamp as close to the cervix as possible to prevent
vaginal shortening. The cervix and uterus are amputated with a scalpel or



Figure 6-10 Large curved
clamps may be placed on the
vagina below the cervix
bilaterally in preparation for
amputation.
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curved scissors (Fig. 6-11A, B). Check the specimen to assure that the entire
cervix has been removed. The specimen and the scissors are passed off the
table and considered contaminated.

Admittedly, there are many ways to close the vaginal cuff. Typically, we
place a figure-of-eight stitch of No. 0 polyglactin 910 in the midportion of the
vaginal cuff approximating the anterior and posterior cuff and marking the
midline. Figure-of-eight stitches are placed on each side of the midline making
sure that there are no spaces between bites. All sutures are tagged and not tied
at this point. Once one approximates the corner, a transfixing stitch is placed
and the clamp is removed. The remaining sutures are tied. Tagging the corner
stitches allows one to identify the borders of the vaginal cuff if additional
sutures are required (Fig. 6-12). Alternatively, the cuff angle stitches can be
placed and the intervening cuff can be closed using a running, locking suture.
We do not advocate closing the cuff with only two angle stitches, as this can
narrow and distort the upper vagina. The cuff is inspected for hemostasis and
additional sutures are placed if necessary. Some surgeons prefer leaving the
cuff open to heal by secondary intention. There appears to be no increase in
postoperative febrile morbidity when the cuff is not closed (Neuman et al,
1993).

Emerging data support the use of an angle stitch, often called a Richardson
stitch, in order to prevent apical prolapse (Rahn et al, 2008; also see Chapter
1 for the original description). To do this, the cardinal and uterosacral ligaments
are incorporated into the cuff angles bilaterally.

The abdomen is irrigated with warm saline or water and all operative pedi-
cles are observed. Once hemostasis is assured, additional procedures are per-
formed if planned, the retractor and laparotomy sponges are removed, and the
incision is closed.

Cystoscopy is not routinely performed after abdominal hysterectomy;
however, it should be considered. Recently published data describe a lower
urinary tract (bladder and ureteral) injury rate of 1.7% after total abdominal
hysterectomy (Ibeanu et al, 2009). As routine cystoscopy becomes cost-
effective when the ureteral injury rate exceeds 1.5%, the addition of this
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Figure 6-11 A, The cervix and
uterus are amputated with a
scalpel or curved scissors.

B, The vaginal cuff is ready

to be closed.

Bladder flap

Cervix

procedure after total abdominal hysterectomy merits some consideration, espe-
cially in difficult cases (Visco et al, 2001).

The placement of an intraperitoneal drain is not recommended after routine
hysterectomy. However, it can be considered in cases of intra-abdominal infec-
tion. If a drain is to be used, a closed suction drain such as the Jackson-Pratt
drain should be placed through a separate stab incision in the lower abdominal
wall and should not exit through the incision itself.
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Figure 6-12 The vaginal cuff is
closed. The lateral sutures mark
the cuff border.

Case 2: Chronic Pelvic Pain

RJ is a 42-year-old gravida 3, para 2, aborta 1 with a 15-year
history of chronic pelvic pain. The patient was diagnosed with
stage IV endometriosis in her 20s and underwent laparoscopic
excision of endometriosis prior to becoming pregnant. Since
her last pregnancy 6 years ago, the patient’s pain has been
increasing in frequency and severity. The pain is worst
immediately before and during the patient’s menses. She also
complains of severe dyspareunia on deep penetration. She
denies urinary or bowel complaints. She has tried the following
medications with limited success: continuous oral
contraceptives, progestins, and depo lupron. She is becoming
frustrated with her chronic pelvic pain and dysmenorrhea that
requires her to miss work several days a month. Her past
medical history is significant for depression and surgical history
is significant for laparoscopic excision of endometriosis and a
dilation and curettage. She has never had an abnormal Pap
smear or abnormal bleeding. Physical examination reveals an
immobile, small, anteflexed uterus. No masses are palpable,
though the entire pelvis feels fixed. Nodularity is present on
rectovaginal examination. Her laboratory studies are
unremarkable and a recent Pap smear and HPV DNA assay are
negative. Given that she has completed childbearing and has
failed medical management, a total abdominal hysterectomy
and excision of endometriosis are planned.

Discussion of Case
Endometriosis is a debilitating condition that can lead to
chronic pain, dyspareunia, and infertility. Although the exact

prevalence is unknown, studies demonstrate that it is relatively
common, affecting 1% of women undergoing major surgery
for all gynecologic indications and 12% to 32% of women of
reproductive age undergoing laparoscopy to determine the
cause of pelvic pain. Pain is the most common symptom
associated with endometriosis, and approximately three
quarters of symptomatic patients experience pelvic pain or
dysmenorrhea (Sinaii et al, 2008). Other symptoms include
dysmenorrhea, subfertility, deep dyspareunia, cyclical bowel or
bladder symptoms, abnormal menstrual bleeding, and chronic
fatigue (Kennedy et al, 2005).

Because this patient has documented stage IV
endometriosis, debilitating chronic pelvic pain, and has tried
and failed multiple medical therapies, definitive surgical
therapy is appropriate. Given the patient’s age, preoperative
discussion and consent should be made with the patient
as to whether her ovaries should be conserved or removed,
after carefully reviewing the pros and cons of each
option.

Surgical Technique

See DVD Video 6-2 for video demonstration of total abdominal
hysterectomy in a patient with a frozen pelvis secondary to
stage IV endometriosis.

Despite extensive research, the optimal treatment of endometriosis is
unclear. Treatment of endometriosis must be individualized and depends on
severity of symptoms, the extent and location of disease, whether there is a
desire for pregnancy, the age of the patient, medication side effects, surgical
complication rates, and cost. Medical treatment options include expectant
management, analgesia, hormonal medical therapy (oral contraceptive pills,
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gonadotropin-releasing hormone [GnRH] agonists, progestins, danazol, and aro-
matase inhibitors). Surgical intervention includes conservative (spare uterus
and ovaries) and definitive (hysterectomy and possible bilateral salpingo-
oophorectomy) choices. Indications for surgical management of endometriosis
include severe, incapacitating, or acute symptoms; symptoms that have failed
to resolve with medical therapy; and the presence of advanced disease. Defini-
tive, rather than conservative, surgery for treatment of endometriosis should
be considered when incapacitating symptoms persist following conservative
surgery, moderate to severe disease is present and future pregnancy is not
desired, or hysterectomy is indicated for coexisting pelvic disease. The decision
to perform a definitive procedure is primarily dependent upon the patient’s
interest in maintaining childbearing potential. The ovaries may be conserved
in younger women (before age 45) to avoid premature development of meno-
pausal symptoms and decisions regarding estrogen replacement. However,
removal of both ovaries is appropriate when the ovaries are extensively damaged
by endometriosis or when the woman is approaching menopause.

There are many variations to anatomy of the patient condition that may
make the abdominal hysterectomy difficult. When a difficult hysterectomy is
anticipated, preoperative planning is essential. We recommend the use of the
low lithotomy position for these cases, as it provides access to the vagina,
bladder, and rectum. The benefit of a skilled assistant cannot be underesti-
mated. Furthermore, additional operative time should be booked. Depending
on the preoperative hemoglobin level, patient co-morbidities, and anticipated
findings, one may consider having cross-matched blood products available. The
use of mechanical bowel preparations remains controversial. It has been
reported that some general surgeons will not perform a primary reanastomosis
after bowel injury if the patient has not undergone a mechanical bowel prepa-
ration. However, new evidence suggests that aggressive mechanic bowel prepa-
rations may do more harm than good, leading to increased spillage of bowel
contents and an increase in anastomotic leaks (Mahajna et al, 2005; Wille-
Jorgensen et al, 2005).

Once the difficult hysterectomy is started, exposure of pertinent anatomy is
necessary. For these cases, a vertical skin incision should be considered and
the use of a Bookwalter retractor may assist in achieving maximal exposure.
One of the most important intraoperative skills necessary to perform a difficult
abdominal hysterectomy is the ability to identify and reestablish normal
anatomy. In almost all gynecologic conditions, the retroperitoneal spaces
remain free of distortion and are therefore a good starting place to establish
normal anatomy.

Typically, we do not advocate the use of routine ureteral catheterization in
complicated cases; however, in this case of documented, extensive endometrio-
sis, ureteral catheterization can be helpful. Deep infiltrating endometriosis and
previous surgical excision of endometriosis can lead to significant scarring and
anatomic distortion, making it very difficult to identify the ureter. After a lapa-
rotomy is performed, retractors are placed and the pertinent anatomy is identi-
fied. The bladder dome is opened with electrocautery and ureteral catheters
are placed. If one has experience placing ureteral catheters, they may be placed
cystoscopically before starting the case or intraoperatively. Alternatively, a
urologic consultant may be called.

The key retroperitoneal spaces in the pelvis are identified, including recto-
vaginal and vesicovaginal septa in the center of the pelvis and the pararectal and
paravesical spaces in the lateral pelvis. See Chapter 2 for a detailed description
of the pertinent anatomy. To open the pararectal and paravesical spaces, the
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lateral pelvic peritoneum is incised over the psoas muscle. Dividing the perito-
neum lateral to the external iliac artery and opening the retroperitoneal space
is safely accomplished, as there are no vital structures at this level of the pelvis.
The dissection proceeds medially, reflecting the medial peritoneum off the
retroperitoneal space, revealing the external iliac artery and vein. Once these
structures are identified, the dissection is carried cephalad to the bifurcation of
the common iliac, where the ureter is identified. The ureter is retracted medi-
ally and the hypogastric artery laterally and the pararectal space is developed.

The paravesical space is opened by identifying the external iliac artery and
vein and retracting the areolar and adipose tissue medially. On the medial
aspect of the paravesical space is the superior vesical artery. The tissue located
between the pararectal and paravesical spaces is the parametrium or cardinal
ligament and it contains the uterine vessels. To specifically identify the origin
of the uterine artery, the dissection is carried along the anterior surface of the
hypogastric artery until the first main medial branch (uterine artery) is identi-
fied. As the ureter has been identified on the medial aspect of the pelvic peri-
toneum, the ureter is mobilized from the peritoneum to protect it from injury.
With the ureter identified, it is dissected from the paracervical tunnel in the
course of more distal mobilization, which may be required to manage an
expanded lower uterine segment or cervix.

It is common to also find an obliterated posterior cul-de-sac or bladder flap
that is severely scarred in cases in which the preceding dissections are neces-
sary. Techniques to safely open these spaces are described later in this chapter.

Once these spaces and all pertinent anatomy are identified, it is safe to
proceed with the hysterectomy as described.

Case 3: Menorrhagia and Fibroids

A 39-year-old gravida 5, para 5 woman has a long history of
menorrhagia. The patient notes that her bleeding has increased
during the last year. Currently, she bleeds every 26 days for a
total of 7 days, noting clots during the first 2 days. She was
diagnosed with iron deficiency anemia 3 years ago and
required a blood transfusion 8 months ago after an episode of
severe menorrhagia. She has been treated unsuccessfully with
nonsteroidal anti-inflammatory drugs (NSAIDs), oral
contraceptive pills, and GnRH agonists. Her past medical and
surgical histories are otherwise unremarkable and a recent Pap
smear is normal. Physical examination reveals a 16-week-size
uterus with an irregular contour consistent with multiple
fibroids. An endometrial biopsy is performed demonstrating
secretory endometrium, and an ultrasound demonstrates an
enlarged uterus measuring 16 X 9 X 9 cm with a large posterior
fundal fibroid and normal-appearing ovaries. The patient has
completed childbearing and is interested in definitive therapy.
After a discussion of her options, she elects hysterectomy.

Discussion of Case

Uterine myomas are very common with the estimated cumulative
incidence by age 50 of greater than 80% in black women and
almost 70% in white women (Day Baird et al, 2003). African-
American race, nulliparity, early menarche, and family
predisposition have all been associated with the development
of fibroids. Fibroids can lead to bulk symptoms such as pelvic
pain and pressure, heavy or irregular bleeding, urinary

symptoms, and reproductive dysfunction. These symptoms are
related to the number, size, and location of the tumors.

Relief of symptoms is the major goal in management of
women with significant symptoms. The type and timing of any
intervention should be individualized, based upon factors such
as size and location of the myomas, severity of symptoms,
patient age, reproductive plans, and obstetric history.
Treatment options include medical and surgical management.
Medical management includes NSAIDs and hormonal therapy
(oral contraceptive pills, progestins, GhRH agonists,
levonorgestrel intrauterine device [IUD], aromatase inhibitors).
Other treatment options include endometrial ablation and
uterine artery embolization. Surgical treatment includes
myomectomy (hysteroscopic, laparoscopic, or open) and
hysterectomy, with hysterectomy being definitive therapy.

Leiomyomas are the most common indication for
hysterectomy, accounting for 30% of hysterectomies in white
and over 50% of hysterectomies in black women. The main
advantage of hysterectomy over other invasive interventions is
that it eliminates both current symptoms and the chance of
recurrent problems from leiomyomas. For many women, such
as our patient, who have completed childbearing, this freedom
from future problems makes hysterectomy an attractive option.

Surgical Technique
See DVD Video 6-3 for video demonstration of total abdominal
hysterectomy in a patient with large uterine fibroids.
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The technique for abdominal hysterectomy in a patient with fibroids is
dependent on the size and location of the tumors. A careful examination in the
office and imaging (ultrasound or magnetic resonance imaging [MRI]) may
assist in preoperative planning. The patient should be consented for a vertical
and horizontal skin incision. The examination under anesthesia performed in
the operating room is critical to decide on incision type.

Once the incision has been made, restoration of anatomy, including adhe-
siolysis, is performed. A retractor is set up and the bowel is packed away with
moistened laparotomy sponges. Attempt to mobilize the uterus through the
incision by manually maneuvering it through the defect or elevating it with
Kelly or Kocher clamps that have been placed on the cornua. Carefully identify
all pertinent structures, as large fibroids can significantly distort the anatomy.

If there is one predominant fibroid distorting the anatomy or making visu-
alization difficult, a myomectomy can be performed. In these cases, the area
is infiltrated with dilute vasopressin (20 U vasopressin in 100 mL normal
saline), the serosa covering the fibroid is opened sharply or with electrocautery
and the myoma is shelled out. Depending on the amount of bleeding, the defect
can be left open or closed.

The steps of hysterectomy are similar to those described previously and may
require a combination of techniques described in Cases 1 and 2. Dissection of
the retroperitoneum and identification of the ureter is critical in cases with
fibroids as the distal course of the ureter can be significantly distorted. Aggres-
sive elevation and retraction of the uterine corpus to the contralateral side will
help open the pelvic sidewall for dissection. If the ureter cannot be identified,
dissection can be performed more cephalad where the ureter crosses the bifur-
cation of the common iliac vessels at the pelvic brim. As one progresses toward
the cervix with pedicle bites, visualization may become difficult secondary to
the large size of the uterus. In these cases, once the uterine vessels are
occluded, the uterine corpus is amputated, similar to the technique used in
supracervical hysterectomy. At this point, Kocher clamps are applied to the
cervix and a trachelectomy is performed, followed by vaginal cuff closure as
described earlier.

The Difficult Abdominal Hysterectomy and Special Cases

Supracervical Hysterectomy

Although there are no data supporting improved sexual function and urinary
outcomes after supracervical hysterectomy compared to total abdominal hys-
terectomy, the decision to retain the cervix is often highly personal and the
patient should be consulted. There are, of course, times when performing a
supracervical hysterectomy can reduce morbidity and prevent potential com-
plications. This is especially true in patients who have significant scarring
between the cervix and bladder or rectum in cases of endometriosis, pelvic
adhesive disease, or pelvic inflammatory disease. Furthermore, when a patient
is hemodynamically unstable, complete removal of the cervix may not be
prudent as the goal should be to complete the operation as fast as possible.
Performing a supracervical hysterectomy starts with the same steps as the
total abdominal hysterectomy described earlier. Once the cardinal and broad
ligaments are clamped at the level of the internal os, the uterus is amputated.
Amputation can be performed sharply or with electrocautery. To avoid cyclic
bleeding from retained lower uterine segment endometrium, the endocervix
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Figure 6-13 In subtotal or
supracervical hysterectomy the
uterus is amputated from the
cervix at the level of the
internal os.

is carefully resected or cauterized. We prefer to perform a reverse cone (Fig.
6-13) and cauterize the remainder of the endocervix. The cervical stump is then
closed with No. 0 polyglactin 910 in a running or interrupted fashion.

Obliterated Rectovaginal Septum

To protect the rectum, one must have the ability to open the rectovaginal
septum. Usually this can be accomplished by making an incision along the
junction between the cervix and vagina and dissecting the avascular plane.
Howepver, if this area is scarred the initial incision must be made higher on the
cervix or posterior uterus to create a plane between the cervical serosa and
stroma. Once this plane has been developed sharply, the avascular plane will
be encountered and blunt dissection can be applied. In the case of significant
endometriosis, a majority of the septum can be scarred. In such cases, a probe
or end-to-end anastomosis sizer may be placed in the vagina and rectum to
identify the lumina. With these in place, the septum can be opened with a
combination of sharp and blunt dissection. This will often lead to some bleed-
ing, which can be controlled with pressure, suture ligation, and hemostatic aids.
Bipolar electrocautery can be used judiciously; however, this may increase the
risk of bowel injury. Alternatively, if one is able to gain access to the anterior
vagina after bladder flap development and ligation of the uterine vessels, the
anterior vagina may be entered sharply. Kocher clamps are applied to the
anterior vagina, which is then retracted caudad. The cervix is grasped with a
single-tooth tenaculum and retracted cephalad, inverting the uterus. The pos-
terior vagina is then incised and dissected from the rectum. With any tech-
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nique, rigid proctoscopy can be performed at the end of the case to rule out
proctotomy.

Scarring of the Vesicouterine Septum

This variation is most commonly seen after cesarean section or rarely with
endometriotic implants. There are several options for addressing this anatomic
distortion. If normal bladder peritoneum can be identified at the dome or even
laterally, the dissection can be started in this area. The peritoneum is dissected
off the underlying bladder toward the cervix, thereby establishing a plane
between the bladder and peritoneum. As one nears the diseased area, the dis-
section will be directly over the bladder muscularis and one may encounter
bleeding. This can easily be controlled with electrocautery. Remaining in this
plane will eventually develop the bladder flap. Alternatively, the incision can
be made higher on the uterus. To accomplish this, the bladder and uterine
serosa are dissected above the vesicouterine peritoneum with scissors or elec-
trocautery dissection. One essentially creates a plane, leaving the uterine
serosa and some myometrium and stroma on the bladder. If neither of the
foregoing techniques work, the dome of the bladder can be opened, thereby
allowing one to palpate the cervix through the bladder. With palpation, one can
see where the bladder is attached to the cervix and use this as a starting point
for dissection. At the end of the surgery, the bladder should be closed in layers
and drained continuously. If these options are not viable or the surgeon does
not feel comfortable performing this type of dissection, the surgeon can always
perform a supracervical hysterectomy. If the patient does not have uterine or
cervical malignancy, this option may help avoid complications such as cys-
totomy and proctotomy. Additionally, amputating the uterine corpus improves
visualization and may aid in identifying the rectovaginal and vesicouterine
planes.

Unsuspected Malignancy

In cases in which unsuspecting malignancy is discovered at the time of surgery,
management depends on the type of malignancy and experience of the surgeon.
In an ideal situation, a consultant surgeon such as a gynecologic oncologist
should be called. Staging procedures performed by a specialist appear to lead
to better patient outcomes (Vernooij et al, 2007). If a gynecologic oncologist is
not available, one can consider calling a urologist; however, it is completely
acceptable to close the incision and arrange for prompt consultation with an
appropriate specialist for a second procedure.

Obesity

Obesity is a chronic disease that is increasing in prevalence in all age groups.
Patients who are obese often have multiple weight-related co-morbidities
that increase their surgical risk further. Morbidly obese patients benefit from
vaginal or laparoscopic surgeries, if feasible, to avoid abdominal wall morbidi-
ties. When performing an abdominal hysterectomy on an obese patient, pre-
operative planning is essential. The patient should be evaluated by an
anesthesiologist or internal medicine specialist for preoperative clearance.
Ideally, the patient’s health status can be optimized prior to surgery. An exami-
nation under anesthesia or preoperative imaging may assist in deciding the
type of incision.
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We will often place these patients in Allen stirrups so that a second surgical
assistant can stand between the legs. Although obese patients are at increased
risk for postoperative wound infections and separations, inadequate surgical
exposure can lead to increased intraoperative morbidity. Avoid making the skin
incision in the pannus fold as this area often remains moist and is a nidus for
infection. We choose a larger self-retaining retractor, such as the Bookwalter,
due to the stability and versatility it provides. We also use longer instruments.
Once the operation is complete, a mass closure can be performed. The use of
a subcutaneous drain is controversial.

Cesarean Hysterectomy

A hysterectomy following a cesarean section occurs in 0.05% to 0.1% of deliv-
eries (Glaze et al, 2008). In the majority of cases, this procedure is performed
emergently for severe uterine hemorrhage that cannot be controlled by con-
servative measures. Such hemorrhage may be due to an abnormally implanted
placenta, uterine atony, uterine rupture, coagulopathy, or laceration of a pelvic
vessel. However, it may also be performed in nonemergent cases including
cervical cancer and known abnormal placentation. Generally speaking, it is
best to perform a cesarean hysterectomy only as a last resort because it is
associated with increased morbidity due to the highly vascular pelvic organs.
When one is confronted with uncontrollable hemorrhage, conservative mea-
sures must be instituted rapidly. If these prove ineffective, the decision to
proceed with hysterectomy should be made quickly, as indecisiveness places
the patient at even higher risk for morbidity secondary to hypovolemia and
coagulopathy. When bleeding of this magnitude is encountered, first notify
those responsible for anesthesia and nursing so that they can begin aggressive
resuscitation with fluids and blood products.

Peripartum hysterectomy differs from nongravid hysterectomy in several
important respects. The uterus is significantly larger and blood vessels through-
out the pelvis are greatly dilated, including varices in the mesosalpinx. Addi-
tionally, the tissues are friable, and if the cervix has undergone significant
dilation and effacement, it will be soft and may be difficult to identify. All of
these factors can lead to massive hemorrhage that may obscure the operative
field.

The steps of the hysterectomy are identical to those described for case 1.
Fortunately, in the postpartum uterus, surgical planes are usually easy to iden-
tify and develop. Every attempt should be made to identify the ureter and avoid
ligating it. However, control of hemostasis is the primary concern; repair of
lower urinary tract injury can be done, if needed, after hemostasis has been
achieved and coagulopathy and hypovolemia have been corrected. Supracervi-
cal hysterectomy may be safer than total hysterectomy and should be consid-
ered unless there is specific indication for removal of the cervix.
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Once the decision to perform a hysterectomy has been made, the type and
route of hysterectomy must be chosen, and efforts are made to accomplish
the surgery as safely as possible. Chapter 4 discusses the pre- and periopera-
tive considerations and informed consent procedure when planning a hyster-
ectomy. The choice of the route of hysterectomy should be individualized
to the patient and the indication for surgery. Vaginal hysterectomy has
well-documented advantages and relatively lower complication rates in com-
parison to other types of hysterectomy and should be the route of choice, if
possible. For women with benign uterine disease requiring a hysterectomy,
there are few absolute contraindications to the vaginal route, and these con-
traindications tend to be somewhat operator-dependent. In general, if the
uterus is too large, or the vagina too narrow for the uterus to be removed safely
through the vagina, then a laparoscopic or abdominal alternative must be
undertaken. If there is extrauterine disease, such as an adnexal mass, or oblit-
eration of tissue planes adjacent to the uterus, as with severe endometriosis or
pelvic adhesive disease, then a vaginal hysterectomy may not be possible.
However, in most other cases, assuming that the gynecologic surgeon is skilled
and experienced in vaginal surgery, a vaginal hysterectomy can usually be
accomplished.

This chapter will review the basic techniques of vaginal hysterectomy and
trachelectomy for benign uterine disease. Techniques for more difficult vaginal
hysterectomy as with large uterine fibroids, obliterated cul-de-sac, or total pro-
lapse are discussed in detail in Chapter 8.
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Case 1: Menorrhagia

GW is a 46-year-old gravida 3, para 2, aborta 1 woman who
presents complaining of worsening menorrhagia with menses
lasting 8 to 9 days per month. She states that during the first
several days she changes a pad every 1 to 2 hours. Her menses
are associated with significant cramping and some low back
pain especially during the first 3 days. She has tried medical
management with continuous oral contraceptive pills without
success. Her physical examination reveals a 6-week-size mobile
uterus without adnexal disease or significant pelvic organ
prolapse. Her laboratory studies are unremarkable aside from a
hematocrit of 31.5%. A Papanicolaou (Pap) smear showed no
malignant cells. Office hysteroscopy was benign-appearing
without polyps or fibroids, and an office endometrial biopsy
was benign. The options of further medical management,
levonorgestrel-releasing intrauterine device, endometrial
ablation, or hysterectomy were discussed and she prefers a
vaginal hysterectomy if possible. She states that she definitely
does not desire any further children. She works full-time in a
demanding field and prefers the more definitive resolution of
her problem.

Discussion of Case

Abnormal bleeding, specifically frequent, heavy menses, can
occur within a histologically normal uterus or may be
associated with adenomyosis, uterine fibroids, or neoplasia. The
spectrum of menorrhagia can range greatly with some women
even to the point of iron therapy and blood transfusions. Given

that she has continued symptoms in spite of medical
management, resulting in anemia and decreased quality of life,
it is reasonable to consider hysterectomy as part of her
treatment plan. Although treatments such as medicated
intrauterine devices or endometrial ablation are effective in
many women, hysterectomy has been shown to have a very
high satisfaction rate in women with these symptoms and
essentially a 100% cure rate of bleeding, cramping, and
dysmenorrhea. After a careful informed consent with
review of the risks, benefits, and alternatives, and
documentation that no further child-bearing is desired, a
hysterectomy is chosen.

The gynecologist must assess this patient with pelvic
examination to determine whether a vaginal hysterectomy is
feasible and do that if possible. Alternatives such as total
laparoscopic hysterectomy or laparoscopic supracervical
hysterectomy would be reasonable for this patient, if desired
by her and her surgeon. In general, unless she is at high risk for
ovarian cancer or has a strong desire for ovarian removal, we
do not favor prophylactic removal of ovaries in a
premenopausal woman having a hysterectomy by whatever
route. See Chapter 9 for further discussion of prophylactic
oophorectomy.

Surgical Technique
See DVD Video 7-1 for video demonstration of the techniques
for vaginal hysterectomy. ¢ ]

Before surgery appropriate perioperative intravenous antibiotics and antiem-
bolic prophylaxis are routinely given. Vaginal hysterectomy begins with appro-
priate positioning of the patient. Vaginal hysterectomy is performed with the
patient in the dorsal lithotomy position with her feet in “candy-cane” (Fig. 7-1)
or Allen stirrups. The patient’s buttocks should extend slightly over the edge
of the table so that the posterior retractor can easily be placed. The thighs are
somewhat abducted and the hips flexed. Excessive flexion and abduction of the
thigh should be avoided, as this can lead to position-induced injuries. “Candy-
cane” stirrups are preferable for deep vaginal surgery and when two vaginal
surgical assistants are needed. An examination under anesthesia is performed
to confirm the uterine size, degree of uterine mobility, the width of the vaginal
canal, and the presence or absence of pelvic (especially adnexal) disease. The
freedom of the cul-de-sac should be noted and a rectovaginal bimanual exami-
nation done. Elongation of the cervix is noted to help identify the point at which
the incision through the vagina should begin. The vaginal, perineal, and lower
abdominal areas are prepped in the normal fashion and the patient is sterilely
draped. The urinary bladder is then emptied with a catheter. This catheter can
be left in for intermittent emptying of the bladder or continuous drainage, or
it can be removed and the bladder periodically catheterized.

A weighted speculum is placed in the vagina to depress the posterior vaginal
wall, and the anterior vaginal wall is lifted with a Heaney retractor. The cervix
is grasped with two single-toothed or a double-toothed tenacula, and downward
traction is placed on the cervix. Vasoconstrictors such as vasopressin or a pre-
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Figure 7-1 The patient is
placed in candy-cane stirrups
with her hips flexed and
buttocks extending slightly
over the edge of the table.

pared solution of 0.5% lidocaine with 1:200,000 epinephrine are used routinely
if no contraindications exist. Vasopressin injected in the cervix or pericervical
tissue just before incision has been shown in randomized trials to decrease
operative blood loss, without an increase in morbidity (Kammerer-Doak et al,
2001), but does not improve postoperative pain control (Ascher-Walsh et al,
2009). A paracervical block also can be given before vaginal hysterectomy if
desired; this has been shown to decrease postoperative pain and narcotic
requirements after surgery (O'Neal et al, 2003; Long et al, 2009). The surgeon
should remember that the maximum amount of lidocaine with epinephrine
used should not exceed 7 mg/kg or 500 mg total in the healthy adult, and the
dose of bupivacaine with epinephrine, if used, should generally not exceed
225 mg. Should a medical contraindication to the use of vasopressors or epi-
nephrine be present, injectable saline provides the benefits of hydrodistention
but without the benefit of vasoconstriction or any increase in cardiovascular
risks.

Either a knife or electrosurgical instrument is used to make the initial inci-
sion through the vaginal mucosa at the cervicovaginal junction (Fig. 7-2). The
position and depth of this incision are important because they determine access
to the appropriate planes that will lead to the anterior and posterior cul-de-sacs.
The appropriate location of the incision is at the site of the bladder reflection,
which is indicated by the crease formed in the vaginal mucosa when the cervix
is pushed slightly upward. If this location cannot be identified, one should make
the incision low rather than high to avoid any potential bladder injury. The
circumferential incision is accomplished and continued down to the cervical
stroma. Downward traction of the tenacula and gentle countertraction by the
retractors help to determine the appropriate depth of the incision. Once the
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Figure 7-2 A scalpel is used to
make the initial incision
through the vaginal mucosa at
the cervicovaginal junction.
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appropriate depth of the incision is reached the vaginal tissue will fall away
from the underlying cervical tissue because there is a direct plane between
these two tissues.

The vagina is mobilized both anteriorly and posteriorly using sharp dissec-
tion. Careful palpation of the subvaginal tissues posteriorly will usually help
identify the location of the cul-de-sac before entry. The posterior cul-de-sac is
sharply entered with Mayo scissors (Fig. 7-3) and then explored digitally for
any adhesive disease, masses, or bowel (Fig. 7-4). At times, bleeding may be
encountered from the posterior vaginal cuff, and this is controlled with a
running interlocking suture or perhaps cauterization. A long-weighted Steiner-
Auvard vaginal speculum is then placed in the posterior cul-de-sac.

The uterus is pulled outward and somewhat to the opposite side. One half
of an opened Heaney clamp is introduced into the posterior cul-de-sac, rotated
nearly to the horizontal, and the uterosacral ligament is clamped (Fig. 7-5). The
pedicle is cut with either Mayo scissors or a scalpel. The author prefers to ligate
the pedicle with an absorbable suture, usually No. 0 Vicryl on the CT-1 needle.
Pop-off sutures are convenient for the flow of the surgery. The cut pedicle is
suture-ligated with a transfixing-type suture in which the needle enters the
upper part of the ligament pedicle just behind the tip of the Heaney clamp; it
is withdrawn, and then reintroduced into the pedicle at its midpoint. The
uterosacral ligament sutures are usually tagged for later identification. It is
convenient to alternate clamping of the pedicles on opposite sides instead of
clamping up one side of the uterus and then the other. This helps to gradually
improve uterine mobility and exposure, and decreases back-bleeding that can
occur from the uterine vessels.

Sharp dissection with Mayo or Metzenbaum scissors is used to mobilize the
bladder anteriorly off the cervix (Fig. 7-6A). There is never a benefit in rushing
to enter the anterior cul-de-sac, as this will likely lead to accidental cystotomies.
Also, forceful blunt dissection of the bladder off the cervix (with a finger or
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Figure 7-3 After the vagina is
dissected from the cervix the
posterior cul-de-sac is sharply
entered with Mayo scissors.

Figure 7-4 After sharp entry
into the posterior cul-de-sac
the peritoneal cavity is digitally
explored for any adhesive
disease, masses, or bowel, and
to verify that damage to the
rectum has not occurred.
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retractor) is discouraged as lacerations into the bladder can occur. No blind
attempt should be made to enter the anterior cul-de-sac until the vesicouterine
space has been developed and the peritoneum visualized (see Fig. 7-6B; see
DVD Video 7-2 for video demonstration of entry into anterior cul-de-sac ¢&).
Once the bladder has been adequately mobilized with or without peritoneal
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Figure 7-5 The Heaney clamp
is introduced into the posterior
cul-de-sac and rotated toward
the horizontal, and the
uterosacral ligament is
clamped.
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Figure 7-6 A, Sharp dissection with Mayo or Metzenbaum scissors close to the uterus is used to mobilize the bladder anteriorly off the cervix. B, The
bladder is dissected off the uterus until the lower edge of the peritoneum is seen (arrow).

entry, the cardinal ligaments can be clamped on each side. These pedicles,
which should include peritoneal tissue posteriorly, are sutured in a similar
fashion as the uterosacral ligaments. Sequential clamps on each side should be
made adjacent to each other to avoid any dead space between pedicles which
may increase bleeding during the surgery.

After the cardinal ligaments have been incised bilaterally, the uterus usually
begins to descend somewhat, making visualization of the anterior cul-de-sac
easier. A retractor is gently placed in the vesicouterine space to elevate the
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Figure 7-7 A, The anterior peritoneum is carefully inspected and palpated to differentiate it from the bladder. B, The anterior peritoneum is incised with
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bladder off the uterus and attempts are made to directly visualize the lower
edge of the anterior cul-de-sac peritoneum (see DVD Video 7-2 for video dem-
onstration ¢f). Movement of the surgeon'’s finger over this tissue should provide
a sliding feel to identify the peritoneum. Entering into the cul-de-sac should be
done at this time if possible with a scissor (Fig. 7-7A, B) and a finger placed
into the peritoneum to verify that the bladder has not been entered. A Heaney
retractor is then placed anteriorly using a finger to protect the bladder. The
next clamp, which will probably include the uterine vessels, should incorporate
the anterior and posterior peritoneal reflections if the anterior cul-de-sac has
been entered. The placement of these clamps should be perpendicular to the
longitudinal access of the cervix, nearly horizontal (Fig. 7-8A, B; also see Fig.
13-2A), and the tips of the clamps should slide off the cervix and uterus to
ensure that all of the perimetrial and vascular tissues have been included. This
placement will help avoid excessive bleeding and, by staying close to the cervix,
will help avoid ureteral injury. The uterine vessels are then suture-ligated with
a fixation stitch (see Fig. 7-8B); some surgeons prefer double-ligation of the
uterine vessels.

Depending on the size of the uterus, several more clamps may be needed
on each side, perhaps including the round ligaments. If morcellation of the
uterine fundus is necessary, it is generally done at this point (see Chapter 8
and videos). When the adnexal pedicles are palpated and felt to be small enough
to be ligated, then the uterus can be delivered posteriorly into the vagina. The
fundus is grasped with a tenaculum and pulled gently downward to expose the
utero-ovarian ligament. With an index finger as guide, a Heaney or long Kelly
clamp is placed close to the uterus at a right angle to the pedicle (Fig. 7-9). The
last pedicle usually includes the fallopian tube, ovarian ligaments, and perhaps
the round ligament. We prefer placing two clamps completely across the
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Figure 7-8 A, The uterine
vessels are clamped with a
Heaney clamp, incorporating
posterior and anterior
peritoneum if possible. Note
that the handle of the clamp is
rotated to near horizontal to
facilitate suture placement.

B, The uterine vessels are cut
and sutured.
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Figure 7-9 The uterus is
delivered through the posterior
cul-de-sac and the fallopian
tube and the round and
ovarian ligaments are clamped
close to the uterus before
cutting. Note that a finger is
behind the pedicle to prevent
accidental cutting of bowel or
other structures.
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pedicle and double-ligating the pedicle, first with a free suture, followed by a
suture-ligature. Other surgeons singly clamp the pedicle or may double-clamp
the pedicle with clamps from above and below that meet in the center. After
the pedicle is clamped, it is incised close to the uterus. This is usually repeated
on the other side and the uterus and cervix removed, then handed off and sent
for pathologic examination. We then gently retract the clamps and palpate the
ovaries and tubes to make sure that they are normal and there is no unsus-
pected pelvic disease. During the operative dictation the surgeon should always
make a note of the condition of the tubes and ovaries if they are left in place.
The ovarian suture ligatures are then held without tension so that the pedicles
and the spaces between the ovarian pedicle and uterosacral ligaments can be
carefully examined for bleeding. Additional sutures or electrocautery may be
used to achieve excellent hemostasis of all pedicles.

If the adnexa are to be removed as per the preference of the patient, or if
an abnormality or lesion is found in the ovaries and the patient previously gave
consent, then the ovaries or tubes can be removed at this time. This step is
discussed in detail in Chapter 9.

Instead of the traditional methods of clamping, cutting, and suture-ligating
the uterine pedicles, some surgeons prefer to use electrosurgical bipolar vessel-
sealing devices to seal or fuse the tissues and blood vessels. The tissue fusion
instrument consists of a disposable device with a pistol-grip, Heaney-type
clamp, and retractable scalpel to cut tissue after fusion. The clamp jaws are
used in the same fashion as Heaney clamps used in a standard hysterectomy.
Pedicles are clamped, sealed or fused, and then cut before the clamp is released.
The device is then advanced to the next pedicle and the process is repeated
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(see DVD Video 7-3 for video demonstration of electrosurgical device-assisted
vaginal hysterectomy ¢€). This technology is popular and has been shown in
several small studies to decrease operating and anesthesia times, and blood
loss, without an increase in morbidity. It is perhaps useful in some hysterec-
tomies but no randomized trials compared to traditional surgery have been
done to verify clinical benefit, nor have proper cost analyses been done.

A McCall culdoplasty or uterosacral ligament vaginal suspension is usually
done after a vaginal hysterectomy to help resupport the vaginal apex and to
help minimize the risk of future vaginal vault prolapse or enterocele. Adding
this maneuver was shown in a randomized surgical trial compared to simple
vaginal closure to lower the risk of future vaginal prolapse (Cruikshank and
Kovac, 1999). The vagina is then closed with No. 2-0 Vicryl suture. Because the
rate of ureteral obstruction is very low with simple vaginal hysterectomy, we
do not routinely perform a cystoscopy. However, if the surgery is complex, or
if culdoplasty or uterosacral ligament suspension is done, then cystoscopy after
intravenous injection of indigo carmine is advised. A vaginal pack and Foley

catheter may be placed overnight, if desired.

Case 2: Cervical Bleeding after a Prior Supracervical Hysterectomy

SL is a 48-year-old gravida 2, para 2 woman who underwent a
laparoscopic supracervical hysterectomy with morcellation 2
years earlier because of symptomatic uterine fibroids. Her
surgery was accomplished without complication and she had
good relief of heavy menses and pelvic pressure and
discomfort from the fibroids. Unfortunately, approximately 1
year after surgery, she developed vaginal spotting 5 or 6 days
per month that occurred somewhat unpredictably and
occasionally after intercourse. She had no pain or dyspareunia
related to this. She is sexually active and generally prefers to
retain her cervix; however, she finds the bleeding particularly
annoying and would like resolution of this difficulty. Physical
examination reveals a normal-appearing cervix that descends
within 4 cm of the hymen with gentle traction. There are no
masses on bimanual and rectovaginal examinations and her
cervix appears to move freely within the pelvis. A Pap smear
and endocervical curettage were both benign. She is
scheduled for trachelectomy procedure.

Discussion of Case

Supracervical hysterectomy is a popular procedure in the
United States, especially among laparoscopic surgeons.
Potential benefits of laparoscopic supracervical hysterectomy
include a more rapid surgery, fewer lower urinary tract and
vascular complications, and quicker recovery. Randomized
trials have only compared open total abdominal
hysterectomy versus open supracervical hysterectomy, so the
benefits of this procedure at laparoscopy remain to be verified
in randomized controlled trials. Some also believe that
sexuality is less affected after a supracervical hysterectomy,

compared to when the cervix is removed, but this claim
remains unproved.

The long-term complications of supracervical hysterectomy
include cyclic vaginal bleeding in 11% to 17% of cases and the
need for trachelectomy because of symptoms in up to 23% of
cases, at a mean of 14 months after the time of hysterectomy
(Okaro et al, 2001; Ghomi et al, 2005). An additional risk of
supracervical hysterectomy relates to the lifetime development
of benign or neoplastic conditions that require further removal
of the cervical stump. Complications of trachelectomy reported
in the largest published series included 9% incidence of
infection and perioperative bleeding, and a 2% incidence of
intraoperative bowel or bladder injury (Hilger et al, 2005).
Future studies are required to delineate the relative risks and
advantages of supracervical hysterectomy compared to other
types of hysterectomy.

In our patient with cyclic bleeding from her cervix, few
options are available to her, short of trachelectomy, if she
wants complete relief from her bleeding. Although
trachelectomy can be done abdominally and laparoscopically,
the vaginal approach is the most direct and probably the
safest, assuming the cervix is technically accessible through the
vagina. Since she has mild prolapse of her cervix, a McCall
culdoplasty or uterosacral ligament colpopexy should be done
to support the vaginal cuff and help prevent future apical
prolapse.

Surgical Technique
See DVD Video 7-4 for video demonstration of vaginal
trachelectomy.
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Figure 7-10 Vaginal
trachelectomy. Two Heaney
clamps are used to clamp
proximal to the cervix before

removal. The bladder, ureters,

and rectum were previously
pushed superiorly to avoid
damage. (From Baggish MS,
Karram MM: Atlas of Pelvic
Anatomy and Gynecologic

Surgery, 2nd ed. Philadelphia,

Elsevier, 2006.)

The trachelectomy is accomplished using patient positioning and techniques
that start a vaginal hysterectomy. After examination under anesthesia and
vaginal prep and sterile draping, the bladder is emptied with a catheter and a
weighted speculum is placed in the vagina. The cervix is grasped with a single-
tooth tenaculum and downward traction placed on the cervix. Vasoconstrictors
can be used at the cervicovaginal junction. With either a knife or electrosurgi-
cal instrument the initial incision is made through the vaginal mucosa at the
cervicovaginal junction. Curved Mayo scissors are used to dissect the vagina
and bladder off the cervix anteriorly and posteriorly until the entire cervical
stump is palpated. Careful palpation of the posterior cul-de-sac is made and, if
it is felt to be free of adhesions and bowel and no vaginal suspension is needed,
then Heaney clamps can be placed extraperitoneally just above the cervical
stump bilaterally (Fig. 7-10). The cervix is excised with scalpel or scissors, and
the tissue is ligated with No. 0 Vicryl suture. If culdoplasty or uterosacral col-
popexy is to be done, then Mayo scissors are used to enter the posterior cul-
de-sac sharply. A finger is inserted into the posterior cul-de-sac and peritoneal
cavity to examine for bowel adhesions that may have adhered to the cervical
stump or cul-de-sac. A finger can reach around the top of the cervix and also
palpate whether it is adhered to the bladder anteriorly. If adhesions are present,
they should be carefully dissected off the cervix through the posterior colpot-
omy incision. After the top of the cervix is free of bowel and adhesions, the
finger can be placed around the cervix to help delineate the anterior vesico-
cervical space. When the anterior peritoneum is identified it is entered sharply
and examined carefully to determine that no cystotomy has been made. A
Heaney retractor is placed anteriorly and a long-weighted speculum is placed
posteriorly.

As with a vaginal hysterectomy a Heaney clamp is used to clamp, cut, and
ligate both uterosacral ligaments and they are held for later identification (see
Fig. 7-10). A second clamp of both cardinal ligaments is made and they are also
ligated with No. 0 Vicryl suture. Any additional tissue connected laterally to
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the cervix can be clamped close to the cervix, incised with scissors, and suture-
ligated. The cervix is then sent for pathologic examination. As with a vaginal
hysterectomy, if an electrosurgical bipolar sealing device is chosen by the
surgeon, it can be used to occlude the blood vessels in the uterosacral and
cardinal ligaments before removal of the cervix.

As after a vaginal hysterectomy, a McCall culdoplasty or uterosacral ligament
vaginal suspension is done to help resupport the vaginal cuff and to minimize
the risk of future vaginal apex prolapse. The vagina is then closed and a vaginal
pack and Foley catheter are placed, if desired. Because of a small rate of cys-
totomy and ureteral obstruction after trachelectomy, the surgeon may wish to
perform cystoscopy after intravenous injection of indigo carmine to exclude
bladder damage and to verify patency of both ureters.
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Difficult Vaginal
Hysterectomy
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8-1 Uterine Morcellation Techniques 8-3 Difficult Posterior Entry
8-2 Difficult Anterior Entry 8-4 Uterovaginal Prolapse

Previous chapters have discussed the advantages of vaginal hysterectomy over
other approaches and described its basic technique. There are few absolute
contraindications to the vaginal approach for hysterectomy; however, there are
a few factors that generally preclude this approach, including (1) the suspicion
of malignancy; (2) the presence of known extrauterine disease or adnexal
disease; (3) a narrow pubic arch (<90 degrees); (4) a narrow vagina (narrower
than 2 fingerbreadths, especially at the apex); and (5) a fixed, immobile uterus.
In the absence of all of these factors, vaginal hysterectomy should be the
approach of choice whenever feasible given its well-documented advantages.

Some conditions and patient characteristics can make vaginal hysterectomy
technically challenging. Many of these are easily identified preoperatively and
can be anticipated. These conditions include the enlarged uterus, uterine pro-
lapse, and the undescended uterus. This chapter discusses the surgical
approaches to these difficult cases and describes techniques to facilitate their
safe and successful completion. It also discusses techniques to manage surgical
challenges that may not be anticipated and may be encountered even in cases
initially thought to be simple and straightforward, such as difficult anterior or
posterior entry into the peritoneal cavity and pelvic adhesive disease. By mas-
tering the techniques described in this chapter, the gynecologic surgeon can
increase the proportion of hysterectomies that can be successfully performed
vaginally to the ultimate benefit of their patients.

Patient Selection and Preparation

Considerations for the selection of route of hysterectomy and a discussion of
routine pre- and perioperative patient preparation can be found in Chapter 4.
Once it is determined that the patient is an appropriate candidate for hyster-
ectomy, the choice of route of surgery is largely dependent upon the patient’s
medical history, the findings during pelvic examination, and the surgeon’s
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Figure 8-1 Vulvar slant as an
indication of type of pelvis.

A, With a narrow android or
anthropoid pelvis, the soft
tissue slant of the vulva is
perpendicular to the long axis
of the body. B, A vulvar slant of
approximately 45 degrees is
associated with a gynecoid
pelvis, which is more favorable
for vaginal surgery. C, The axis
of the platypelloid pelvis.
(Reproduced with permission
from Nichols DH, Randall CL
[eds]: Vaginal Surgery, 4th ed.
Philadelphia, Lippincott
Williams & Wilkins, 1996.)

experience and skill. The gynecologic surgeon must use his or her judgment
to select the best approach for the individual patient. Suspected malignancy
or the presence of an adnexal mass are contraindications to vaginal hyster-
ectomy. However premalignant conditions such as cervical intraepithelial
neoplasia (CIN) III or complex endometrial hyperplasia are often best per-
formed via the vaginal route. Factors in the patient’s medical history that
suggest the possibility of a difficult or technically challenging vaginal hyster-
ectomy include uterine enlargement; a history of endometriosis, pelvic adhe-
sive disease, or pelvic inflammatory disease; and a history of previous pelvic
surgery. However, in appropriately selected patients the skilled vaginal surgeon
can often successfully perform a hysterectomy via the vaginal approach in
patients with these conditions. In patients with a history of endometriosis or
previous pelvic surgery it is often useful to review the operative notes from
previous surgeries to help determine the degree of pelvic adhesive disease
when making the assessment of whether vaginal hysterectomy is appropriate.
Additionally, patients with a history of or suspicion for extrauterine disease
may benefit from preoperative imaging such as transvaginal ultrasonography
or pelvic magnetic resonance imaging (MRI) in order to help determine the
appropriateness of the vaginal approach. Nulliparity or history of cesarean
section may increase the degree of difficulty of a vaginal hysterectomy, but
should not be considered contraindications. Specific patient selection criteria
for each of these conditions will be discussed in greater detail later in the
chapter.

On preoperative physical examination, the surgeon should make careful
note of the following factors in order to assess the degree of difficulty of per-
forming a vaginal hysterectomy: (1) size and shape of the bony pelvis with
particular note of the angle of the pubic arch; (2) the vaginal caliber, particu-
larly at the apex; (3) the mobility of the uterus in all dimensions; and (4) the
size and shape of the uterus. A pubic arch angle of less than 90 degrees gener-
ally precludes vaginal hysterectomy, and a wide pubic arch angle will facilitate
the vaginal approach. In addition to the pubic arch angle, Nichols and Randall
(1996) advocate assessing the slant the vulva makes with the body axis (vulvar
slant) as a way of assessing the adequacy of the bony pelvis for vaginal surgery
(Fig. 8-1). They noted that the gynecoid pelvis, which has the most room for
vaginal surgery, has a vulvar slant of about 45 degrees with the horizontal, but
the android and anthropoid pelvis is often contracted and associated with a
vulvar slant that is about 90 degrees or perpendicular with the horizontal. The
platypelloid pelvis, which may also be constricted, has a vulvar slant of approxi-
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mately 30 degrees. During bimanual examination, the surgeon should carefully
assess the uterine mobility in all directions. Adequate mobility in the lateral
and anteroposterior (AP) directions is a prerequisite for vaginal hysterectomy.
Although lack of uterine descent is often discussed as a contraindication to
vaginal hysterectomy, the descent of the cervix and uterus noted on preopera-
tive examination is less important than mobility in the lateral and AP directions
for predicting successful vaginal hysterectomy. As will be discussed later in the
chapter, vaginal hysterectomy can often be successfully completed in women
without uterine descent noted on preoperative examination, presuming ade-
quate vaginal caliber and uterine mobility in the other planes. Moreover,
uterine descent often improves significantly after the patient is placed under
anesthesia and the pelvic floor muscles are relaxed. Some surgeons advocate
assessing uterine descent preoperatively by performing a “traction test” whereby
the cervix is grasped with a single-tooth tenaculum and traction is applied on
the uterus. We generally do not advocate the use of the traction test as it can
be painful to the patient and is not necessarily predictive of the degree of
descent that will be present when the patient is under anesthesia or the likeli-
hood of success of vaginal hysterectomy. The surgeon should also assess the
vaginal caliber during preoperative examination, paying particular attention to
the caliber of the upper vagina. If the width of the vagina at the apex is less
than 2 fingerbreadths, then it is unlikely that a vaginal hysterectomy can be
accomplished safely and the laparoscopic or abdominal approach is more
appropriate. Conversely, a wide vaginal caliber will increase the likelihood of
successful vaginal hysterectomy and is particularly desirable in the face of
other factors that might make the vaginal hysterectomy more challenging, such
as an enlarged uterus and poor uterine descent. During preoperative physical
examination, the surgeon should also assess the uterine size and shape. With
the skilled use of morcellation and other uterine size reducing techniques there
is no upper limit of uterine size that necessarily precludes the vaginal approach;
however, we generally do not advocate vaginal hysterectomy for uterus greater
than 16 weeks in size. Details of the appropriate selection of vaginal hysterec-
tomy for patients with the enlarged uterus are discussed in detail later in the
chapter.

While all patients undergoing vaginal hysterectomy should be counseled that
a laparotomy or laparoscopy may be necessary to complete the hysterectomy
if vaginal removal is not possible, this is particularly true for the patient whose
hysterectomy is expected to be difficult. In these patients, it is often useful to
inform the operating room staff to have the equipment for a laparoscopy or
laparotomy readily available in case conversion is necessary. As with all hys-
terectomies, the standard perioperative intravenous antibiotics and antiem-
bolic prophylaxis are routinely given prior to surgery. Factors that will increase
the likelihood of successful and safe completion of a vaginal hysterectomy that
is anticipated to be difficult include proper patient positioning, a careful exami-
nation under anesthesia, adequate lighting and instrumentation, and good
surgical assistance. Although vaginal hysterectomy can be performed using
either Allen or candy-cane stirrups, the candy-cane stirrups are particularly
helpful in cases that are expected to be difficult. Compared with Allen stirrups
and other similar boot stirrups, the candy-cane stirrups provide increased expo-
sure to the deep pelvis and adequate room for two operative assistants. (See
Chapter 7 for a discussion of appropriate patient positioning using candy-cane
stirrups.) After proper patient positioning, an examination under anesthesia
(EUA) should be performed to confirm the preoperative assessment and more
carefully evaluate the uterine size, degree of uterine mobility, the width of the
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Figure 8-2 Instruments useful for difficult vaginal hysterectomy: Briesky-Navratil vaginal retractors (a, b); long Heaney retractor (c); short Heaney retractor
(d); Steiner-Auvard speculum (e); Bovie extender (f); long scalpel handle (g); long heavy Mayo scissors (h); long needle driver (i); flexible uterine sound (j);
Leahy tenaculum (k); Jacobson double-tooth tenaculum (l); single tooth tenaculum (m); and long Allis clamp (n).

vaginal canal, and the presence or absence of pelvic disease. A rectovaginal
examination should be performed to assess the freedom of the posterior cul-
de-sac. The EUA provides the surgeon with the best assessment of whether or
not the hysterectomy can be performed successfully and safely via the vaginal
route and it is at this point that the final decision about whether or not to
proceed with the vaginal approach should be made.

Good visualization is important for any surgery but especially for the difficult
vaginal hysterectomy. To maximize visualization, it is valuable to have two
surgical assistants, ideally with at least one of them also a skilled vaginal
surgeon. Good operative lighting is essential. In some instances, the use of a
headlamp or lighted retractor or suction device can be valuable. A number of
instruments can be useful for difficult vaginal surgery beyond those found in
the typical vaginal hysterectomy set including a long needle drivers; long heavy
Mayo scissors; a weighted speculum with an extra-long blade (Steiner-Auvard
speculum); long Allis clamps; a number of different tenacula including the
single-tooth, Jacobson, and Leahy varieties; Briesky-Navratil vaginal retractors;
long and short right-angle retractors (Heaney retractors); a flexible uterine
sound; a Bovie extender; and a scalpel with a long handle (Fig. 8-2). A cysto-
scope should also be available to evaluate the integrity of the bladder and
ureters during or at the end of surgery. In cases in which blood loss may be
increased such as the large fibroid uterus, the use of a surgical blood salvage/
autotransfusion system (CellSaver®, Haemonetics Corp., Braintree, MA) can be
considered.
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Case 1: Menometrorrhagia, Dysmenorrhea, and Uterine Fibroids

L.D. is a 42-year-old gravida 2, para 2 female who presents with
painful, irregular, heavy menses. She reports a 3-year history of
painful menses that are partially relieved with nonsteroidal
anti-inflammatory drugs (NSAIDs). She states that her menses
occur every 2 to 4 weeks and last 8 to 9 days with a heavy flow
that includes blood clots. She uses approximately 10 to 12
pads per day to manage this bleeding. Previous treatments
have included oral contraceptives and depot-
medroxyprogesterone acetate, which did not relieve her
symptoms. Her past surgical history is significant only for a
previous postpartum tubal ligation. Bimanual examination
reveals an irregularly shaped 12-week-size uterus that is freely
mobile in all directions. Several fibroids appear to be located in
the uterine fundus but the lower uterine segment and cervix
are normal size. Her pubic arch angle is approximately 120
degrees and her vaginal caliber is approximately 3
fingerbreadths in width. Office hysteroscopy reveals a distorted
uterine cavity but no intramural fibroids or polyps. An
endometrial biopsy performed 2 months previously reveals
proliferative endometrium. Her laboratory values reveal a
hematocrit of 30.0%. The options of further medical
management, uterine fibroid embolization, myomectomy, and
hysterectomy were discussed and she prefers a vaginal
hysterectomy if possible.

Discussion of Case

Uterine fibroids are a common cause of excessive and irregular
menstrual bleeding and dysmenorrhea. Other symptoms that
can be attributable to uterine fibroids include pelvic pain and
bulk symptoms such as urinary frequency and urgency, rectal
pressure, pelvic pressure, and increasing abdominal girth.
Hysterectomy can be considered in a woman with
symptomatic uterine fibroids who no longer desires fertility,
particularly if the severity of symptoms is such that they
interfere with her daily life. Given the severity of this patient’s
symptomes, the lack of response to medical management, and
resulting anemia, it is reasonable to consider hysterectomy in
this case. Myomectomy by either laparoscopy or laparotomy
and uterine fibroid embolization are also options, but
hysterectomy remains the most effective and definitive method

for relieving this patient’s symptoms. As was noted in Chapter
3, uterine fibroids and menstrual irregularities are the most
common indications for hysterectomy in reproductive age
women. Uterine fibroids are the most common reason for
uterine enlargement, but adenomyosis and malignancy are
other potential sources that should be considered. When the
uterus is enlarged, bimanual examination is usually adequate
to make a diagnosis of uterine fibroids, particularly when
intramural and subserosal fibroids are present, because they
often result in a characteristic irregularity of the uterine
contour as in this patient. Although the vaginal, laparoscopic,
or abdominal approach to hysterectomy might be reasonable
in this patient, the vaginal approach offers several distinct
advantages. When vaginal access is adequate and the uterus is
enlarged, vaginal hysterectomy can often be accomplished
safely using uterine size reduction techniques such as wedge
morcellation, uterine bisection, and intramyometrial coring. A
randomized trial comparing the vaginal to the abdominal route
for women with enlarged uteri (200 to 1300 g) demonstrated
decreased operating time, febrile morbidity, postoperative
narcotic use, and hospital stay for those who received vaginal
hysterectomy (with or without morcellation) compared to total
abdominal hysterectomy (Benassi et al, 2002). Similarly, several
clinical trials have demonstrated advantages of vaginal
hysterectomy over laparoscopically assisted vaginal
hysterectomy (LAVH) in women with enlarged uteri including
decreased hospital stay, less operating room time, quicker
discharge, and less blood loss (Sesti et al, 2008a; 2008b; Hwang
et al, 2002). One trial suggested that vaginal hysterectomy also
had a lower complication rate than LAVH in women with
enlarged fibroid uteri (Darai et al, 2001). There are currently no
randomized comparisons of total laparoscopic hysterectomy
and vaginal hysterectomy performed exclusively for enlarged
uteri, but generally the laparoscopic approach is associated
with greater operating time and cost (Johnson et al, 2006). This
patient has a number of characteristics that make her ideal for
the vaginal approach including adequate vaginal caliber and
pubic arch angle, a mobile uterus with a surgically accessible
lower uterine segment, and fibroids confined to the uterine
fundus.

Vaginal Hysterectomy for the Enlarged Uterus

Patient Selection

As noted earlier, during the preoperative bimanual examination a careful
assessment of uterine shape is essential, as it is often more important than
actual size for identifying the appropriate patient for vaginal hysterectomy in
the face of uterine fibroids. Before beginning any uterine size reduction or
morcellation procedure, the uterine vessels must be ligated bilaterally and the
peritoneal cavity should be entered both anteriorly and posteriorly. If the
cervix or lower uterine segment is enlarged or contains fibroids that prevent
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uterine artery ligation or entry into the peritoneal cavity then the procedure
should not be performed vaginally, regardless of size. In contrast, if the lower
uterine segment is accessible surgically and the uterine fundus is mobile, then
even very large uteri (up to 20-week size) can be removed transvaginally by
an appropriately skilled surgeon. The presence of lateral or anterior fibroids
tend to make transvaginal removal more difficult. In contrast, posterior fundal
myomas are often easily removed transvaginally.

With increasing skill the gynecologic surgeon can become adept at removing
large uteri transvaginally. For most gynecologic surgeons, it is probably reason-
able to attempt transvaginal hysterectomy in patients with up to 12- to 14-week-
size uteri (or 300 cm?). Although the upper limit of uterine size for which a
vaginal hysterectomy should be done has not been established, many skilled
vaginal surgeons would consider 16- to 18-week size as a reasonable and practi-
cal upper limit. In our experience, removing uteri larger than this, although
often technically feasible, can be a significant struggle associated with long
operating times and increased blood loss.

In women with uterine fibroids and anemia, gonadotropin-releasing hormone
(GnRH) agonists preoperatively should be considered. A common regimen is
leuprolide acetate 3.75 mg given intramuscularly at monthly intervals for 3
months preoperatively. A meta-analysis of 26 randomized trials comparing
preoperative GnRH agonists to no treatment or placebo found that those who
received preoperative GnRH agonists increased their hematocrit an average of
3%, decreased their uterine volume an average of two gestational sizes (i.e.,
from 14 weeks to 12 weeks), and decreased intraoperative blood loss an average
of 58 mL (Lethaby et al, 2001). Additionally, because of the decrease in uterine
volume, women who received preoperative GnRH agonists were more likely
to receive a vaginal hysterectomy than those who did not.

Surgical Techniques (Video 8-1 ¢&)

Transvaginal removal of an enlarged uterus begins similar to that of a routine
vaginal hysterectomy. A careful EUA should be performed to confirm the size,
shape, and mobility of the uterus as well as the adequacy of vaginal access.
The hysterectomy proceeds in the standard fashion until the uterine arteries
are ligated bilaterally. After entry into the anterior and posterior cul-de-sacs, it
is helpful to digitally palpate the uterus to confirm the location and size of the
uterine fibroids. When the uterus is enlarged from uterine fibroids or adeno-
myosis, uterine debulking techniques such as uterine bivalving, intramyome-
trial coring, wedge morcellation, and myomectomy are often necessary to
successfully complete the hysterectomy vaginally. The employment of uterine
debulking techniques becomes necessary when all accessible pedicles have
been cut and ligated and no further uterine descent is possible for the delivery
of the fundus through the anterior or posterior cul-de-sac. Each of these uterine
debulking techniques may be used alone but often are used in combination
with each other, so the surgeon should be familiar with each technique. Hoffman
and Spellacy (1995) noted that the versatility in the application of the various
morcellation techniques is a key factor to successful transvaginal removal of
the enlarged uterus.

Prior to proceeding with uterine morcellation the following criteria should
be met regardless of technique planned:
1. The uterine arteries should be ligated bilaterally. If an additional pedicle on

the broad ligament beyond the uterine artery can be ligated prior to begin-

ning morcellation, this is desirable.
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2. The anterior and posterior cul-de-sacs should be entered. There are circum-
stances where the surgeon may consider proceeding with morcellation
without having entered the anterior or posterior cul-de-sacs but these are
uncommon and should be approached with caution. (See section on difficult
anterior and posterior entry later in the chapter.)

3. Long retractors should be placed anteriorly and posteriorly to protect the
bladder and rectum respectively. We prefer to use a long weighted speculum
such as the Steiner-Auvard speculum posteriorly and a long right-angle
Heaney retractor anteriorly.

4. The bladder should drained either continuously or at frequent intervals
throughout the case.

Because the uterine vessels have been ligated and steady traction is applied
to the uterus throughout the procedure compressing collateral vessels, the
amount of bleeding from any of the uterine debulking techniques is limited.
Prior to beginning any of the uterine debulking procedures, it is useful to place
Heaney clamps or single-tooth tenacula bilaterally on the uterine fundus just
above the highest ligated pedicle. This ensures that the pedicles will not be
lost, maintains uterine orientation, and provides useful lateral landmarks for
morcellation. Careful observation for nearby intestines or intestinal adhesions
should be made throughout in order to prevent accidental bowel injury. It may
be desirable to use the Trendelenburg position and pack the bowel out of the
pelvis using long laparotomy sponges.

Bivalving or Hemisection (See Fig. 8-3 and Video 8-1 ¢&)

Uterine bivalving or hemisection is performed by splitting the uterus in the
midline into halves before removal. This allows one half of the uterus to be
temporarily displaced into the pelvis, providing greater mobility and visualiza-
tion for surgical removal of the other half of the uterus. Bivalving is best per-
formed on mildly enlarged uteri that are symmetrical. Bivalving is begun by
grasping the uterine cervix at 3 o’clock and 9 o’clock with tenacula. Using a
scalpel or heavy scissors the uterus is divided longitudinally in the midline
(Fig. 8-3B). Continuous traction should be placed on both tenacula throughout
the procedure. Once the uterine fundus is accessible, a finger or vaginal retrac-
tor is placed behind the uterus to protect the pelvic viscera and the fundus is
completely divided. If the uterine fundus is not accessible, then morcellation
or myomectomies should be performed, as needed (Fig. 8-3C), until delivery
of the fundus occurs and the upper pedicles can be ligated.

Intramyometrial Coring (See Fig. 8-4 and Video 8-1 ¢{°)

Intramyometrial coring was first introduced by Lash in 1941. This technique
facilitates removal of the enlarged uterus through decreasing the uterine width
by increasing its length. Coring is most easily performed on moderately sized
symmetrically enlarged uteri without multiple fibroids. It is a particularly
useful technique when the vaginal canal and pubic arch are somewhat narrow.
While applying firm traction to the cervix, the myometrium is incised circum-
ferentially using a scalpel or heavy scissors parallel to the long axis of the
uterine cavity at the level of the uterocervical junction below (Fig. 8-4C). The
incision is continued circumferentially parallel to the uterine serosa maintain-
ing a thin shell of myometrium superficially to avoid perforation into the
serosa. Care should be taken to avoid creating multiple planes. As the cervix
is pulled, the myometrium is “cored out” so that the endometrial cavity and a
layer of myometrium are pulled toward the surgeon, collapsing the bulky
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Figure 8-3 Technique of bivalving or hemisection of the uterus. A, Sagital view of the uterus with multiple leiomyomas. B, The scalpel incises up the
midportion of the uterus longitudinally. C, Vaginal myomectomy. D, Delivery of the uterus after its size has been reduced and clamping of the adnexal
pedicle.
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Figure 8-4 Technique of
intramyometrial coring.

A, While applying firm traction
to the cervix, the myometrium
is incised circumferentially
using a scalpel parallel to the
long axis of the uterine cavity
at the level of the uterocervical
junction. B and C, The incision
is continued circumferentially
parallel to the uterine serosa
maintaining a thin shell of
myometrium superficially to
avoid perforation into the
serosa. D, As the cervix is
pulled, the myometrium is
“cored out," collapsing the bulky
uterus and allowing access to
the upper pedicles.
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uterus and allowing access to the upper pedicles (see Fig. 8-4D). As the uterine
fundus enlarges, the plane of dissection should stay close to the uterine serosa
in order to ensure that the removed core is large enough to reduce uterine
volume sufficiently to allow delivery of the fundus. Because the coring tech-
nique is intraserosal, it is a particularly useful technique when uterine adhe-
sions are present, as will be discussed later in the chapter.

Wedge Morcellation (See Fig. 8-5 and Video 8-1 )

Wedge morcellation is the most versatile uterine debulking technique and is
the procedure of choice when other techniques fail. Wedge morcellation begins
by amputating the cervix with a wedge-shaped incision into the uterine corpus.
Alternatively, the surgeon can begin wedge morcellation after bivalving the
cervix. The surgeon maintains orientation of the uterus and continuous traction
by placing Heaney clamps or single-tooth tenacula bilaterally on the uterine
fundus just distal to the highest ligated pedicle. It is generally recommended
that these clamps not be moved or removed until the uterine fundus has been
debulked enough to be delivered. V-shaped pieces of tissue are removed piece-
meal from the anterior and posterior uterine walls in order to centrally debulk
the uterus. (See Fig. 8-5 and Video 8-1 for two variations in the technique. ¢&)
A tenaculum is applied to the tissue that is to be excised and traction applied.
Excision is performed with a long-handled scalpel or heavy Mayo scissors.
Several different kinds of uterine tenacula including single-tooth, double-tooth
(Jacobson), and Leahey tenacula should be available to assist with the morcel-
lation process. Uterine myomas are removed as encountered. Morcellation is
continued until the round ligament, utero-ovarian ligament, and fallopian tube
are accessible and can be clamped, cut, and ligated.

Although the process of morcellation will vary for each patient based on the
size and location of the fibroids, there are a few technical points worth noting.
Enucleation of fibroids is simpler and quicker than morcellation of the uterine
body. After excision of the cervix, intramural fibroids involving lower uterine
segment will be accessible and easily removed. The endometrial cavity is often
accessible to digital palpation at this point, allowing direct access for enucle-
ation of submucosal fibroids. Repetitive enucleation of the largest accessible
central fibroid should be performed until there are no fibroids readily acces-
sible. Morcellation of the uterine myometrium can then begin. Whenever pos-
sible, morcellation should occur inside the serosal surfaces of the uterus. This
will minimize the risk of injury to pelvic viscera. Any excision that includes
the serosal surface should be performed entirely under direct vision with care
to avoid surrounding structures. The posterior aspect of the uterus is typically
more accessible and more easily seen than the anterior aspect and it is often
useful to debulk as much of the posterior uterus as possible before proceeding
anteriorly, particularly when a posterior fibroid is present. The surgeon should
digitally palpate the anterior and posterior uterine surfaces regularly through-
out the surgery in order to remain oriented and evaluate the progress of the
uterine debulking. Morcellation should continue until the uterine fundus can
be delivered or the upper pedicles become accessible for ligation. Once the top
of the uterine fundus is readily accessible both anteriorly and posteriorly,
hemisection of the remaining uterus can be a useful technique to achieve final
delivery of the fundus to allow completion of the case.

Myomectomy (See Video 8-1 )
Myomectomy is often necessary during other uterine debulking techniques but
can, on occasion, be useful in isolation. This is particularly true for isolated
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Figure 8-5 Technique of posterior uterine wedge morcellation. A, An elliptical wedge of tissue is removed from posterior uterus. B, Edges of the initial
incision are brought together with two tenacula and another wedge of tissue is removed. The procedure is continued until the uterus can be completely
delivered.
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anterior or posterior fibroids. If accessible, the fibroid can be grasped through
either the anterior or posterior peritoneal incisions and pulled to the operative
field. The serosa is incised and the myoma can be enucleated. In the case of
a large isolated fibroid, this is often enough to debulk the uterus to allow
completion of the hysterectomy. If the uterine arteries cannot be ligated
because of an anterior or posterior lower uterine segment fibroid, myomec-
tomy can be considered. In this situation, it is often useful to inject a hemostatic

agent over the myoma such as dilute vasopressin (20 units/100 mL saline).

Case 2: Menorrhagia and Dysmenorrhea in a Nulliparous, Obese Patient

B.G. is a 41-year-old obese female gravida 0 with a body mass
index of 34 kg/m* who presents with a 4-year history of
worsening menorrhagia and dysmenorrhea. She reports
regular menses that last 6 to 8 days with heavy flow and
associated blood clots requiring 10 to 12 pads per day. Her
menses have become increasingly painful, causing her to miss
work 1 or 2 days per month in spite of taking ibuprofen

600 mg every 6 hours. In addition to NSAIDs, she has tried oral
contraceptive pills and the levonorgestrol intrauterine device
without relief. Her gynecologic history is notable for a history
of infertility, ultimately resulting in the adoption of two
children, aged 6 and 9. On physical examination, she is noted
to have a globular 6- to 8-week-size uterus that is freely mobile
in the lateral and AP dimensions but has only minimal uterine
descent. Saline-infusion sonography reveals a uterus measuring
8 x 5 x 4 cm without evidence of uterine fibroids or
intracavitary lesions. The ovaries are normal bilaterally. An
endometrial biopsy demonstrates proliferative endometrium
and a Papanicolaou (Pap) smear performed 8 months ago is
normal. Given the impact her symptoms are having upon her
life, she decides to proceed with hysterectomy and wonders if
she is a candidate for the vaginal route.

Discussion of Case

Menorrhagia and dysmenorrhea associated with a slightly
enlarged globular uterus without evidence of fibroids or other
intracavitary lesions suggests a diagnosis of adenomyosis.
Symptomatic adenomyosis is most commonly seen in women
aged 35 to 50, which is consistent with this patient. Given the
failure of medical management to relieve her symptoms, the
significant impact the symptoms are having on her quality of
her life, and the fact that future childbearing is not an issue for
this patient, in spite of her nulliparity, hysterectomy is
appropriate for this patient. Uterine-sparing options often used
for menorrhagia, such as endometrial ablation and uterine
artery embolization, often provide inadequate symptom relief
when adenomyosis is the cause.

Two factors in this case that warrant further discussion
when considering route of hysterectomy include the patient’s
nulliparity with relative lack of uterine descent and her obesity.
In spite of its frequent mention, nulliparity is not a
contraindication to the vaginal route. Many nulliparous women
and women who have not delivered vaginally have adequate

vaginal caliber to allow successful completion of a vaginal
hysterectomy. In one series of 300 hysterectomies in women
without previous vaginal delivery, the authors planned the
vaginal route in 75% and, among these, successfully completed
the hysterectomy vaginally in 92%. (Le Tohic et al, 2008).
Similarly, in a series of 492 consecutive hysterectomies in
nulliparas, Sheth was able to successfully perform a vaginal
hysterectomy in 75% (Sheth, 1999). Even in the case of minimal
uterine descent, if the upper vagina allows adequate access for
transection of the uterosacral and cardinal ligaments, uterine
mobility will improve, making the remainder of the vaginal
hysterectomy easier to accomplish. Moreover, as was previously
discussed, the amount of uterine descent noted on
preoperative examination often underestimates the degree of
descent found after the patient is placed under anesthesia. This
patient has a uterus that is only slightly enlarged and, despite
lacking significant uterine descent, otherwise has good uterine
mobility. Assuming that the size of her bony pelvis is adequate,
vaginal hysterectomy would be a reasonable approach. On the
other hand, if the uterus is not mobile, the bony pelvis or
vaginal caliber is small, or there is a contraindication to
morcellation, then the laparoscopic (or abdominal) approach
are more appropriate.

Obesity increases the difficulty of any hysterectomy,
whether performed abdominally, laparoscopically, or vaginally.
However, the obese patient will benefit considerably if an
abdominal incision can be avoided. Compared with vaginal
and laparoscopic hysterectomy, abdominal hysterectomy in
obese women is associated with increased risk of infection,
wound separation, and other morbidity as well as prolonged
hospital stay and convalescence. Raffi and associates (2005)
compared the morbidity of vaginal hysterectomy in obese and
nonobese women and found no difference in morbidity,
operative time, or length of stay suggesting that the general
benefits of the vaginal route extend to the obese patient.
Given this, vaginal hysterectomy is a reasonable choice for this
patient even if this means struggling somewhat in the face of
minimal uterine descent. Another reasonable option in this
patient would be either a total or supracervical laparoscopic,
robotic, or single port hysterectomy. The surgeon’s skill and the
patient’s preference should ultimately determine whether to
proceed vaginally or laparoscopically when performing the
hysterectomy for this patient.
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Surgical Technique: Lack of Uterine Descent

As in the case of the enlarged uterus, when planning a vaginal hysterectomy
in the patient with minimal uterine descent, a careful EUA should be per-
formed to confirm good uterine mobility in the lateral and AP planes and
adequate vaginal caliber. The surgeon should confirm that there is enough
room at the vaginal apex that the uterosacral ligaments will be successfully
ligated. Uterine descent often improves considerably after the patient is placed
under anesthesia. This is particularly true if using general anesthesia with
muscle relaxants. Even if descent does not improve substantially with anesthe-
sia, with appropriate uterine mobility and adequate space at the apex, it is safe
to proceed using the vaginal route. As with all challenging hysterectomies, the
surgeon should pay careful attention to patient positioning, lighting, and surgi-
cal assistance to optimize the chance of success. In the case of poor uterine
descent, it is particularly important to have good surgical assistants experi-
enced with vaginal surgery. A number of the instruments mentioned previ-
ously can be of particular value during this type of surgery including long
needle drivers, long Allis clamps, a Bovie extender, and long scissors. Long
narrow vaginal retractors such as the long Heaney or Briesky-Navratil retrac-
tors and the Steiner-Auvard long weighted speculum are essential in cases of
poor uterine descent and should be used liberally throughout the surgery.
Additional lighting such as a head lamp or lighted retractor or suction device
may also be of value.

Without uterine descent, the initial circumferential incision around the
cervix can be challenging because it is hard to achieve the appropriate angle
with a long straight scalpel. We have found that using the Bovie cautery with
the tip bent at approximately 45 degrees makes this incision much easier in
these cases. After making the initial incision, it is useful to begin with the pos-
terior colpotomy and insertion of the long narrow weighted retractor. This
should be followed by clamping and suture ligation of the uterosacral liga-
ments. Ligation of the uterosacral and cardinal ligaments generally increases
the amount of uterine descensus considerably, often bringing the cervix into
the distal half of the vagina with traction. If this occurs, then the hysterectomy
will usually proceed easily thereafter. After ligation of the uterine arteries and
entry into the anterior and posterior cul-de-sacs are accomplished, bivalving
the uterus or intramyometrial coring can be helpful to complete the
hysterectomy.

In patients with a very narrow vaginal opening or when additional vaginal
room is required, a Schuchardt incision can be performed (Fig. 8-6). This varia-
tion on the mediolateral episiotomy was first described to facilitate the perfor-
mance of radical vaginal hysterectomies as initially described by Schauta.
Classically, this incision is carried into the ischiorectal fossa and well into the
upper vagina, but this is rarely necessary in cases of benign hysterectomy with
introital narrowing. Typically a small incision starting just above the hymen
and carried mediolaterally through the perineal structures is all that is required.
Care should be made to avoid the anus and rectum. It is often useful to infil-
trate the area with hemostatic solution such as dilute vasopressin or 0.5% or
1% lidocaine with epinephrine (1:200,000) and to use elecrocautery to make
the incision in order to reduce blood loss. If needed, the incision can be
extended proximally into the vagina, deeper into the ischiorectal fossa and
levator ani muscles, or even performed bilaterally, but this will increase the
risk of morbidity and postoperative pain.
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Figure 8-6 Schuchardt
perineal incision. The incision is
started behind the hymenal
ring and continued
posterolateraly to curve around
the anus. This can be a
superficial incision or can be
extended all the way to a point
midway between the anus and
the ischial tuberosity as is
necessary to achieve the
proper exposure (A). The
vaginal portion of the incision
can be extended as high as is
necessary to provide the
desired exposure to the vaginal
vault. If needed, the incision
can be extended into the fat of
the ischiorectal fossa and the
pubococcygeus muscle which
can also be divided if greater
exposure is required as shown
by dotted line (B).

Case 3: Menorrhagia in a Patient with Multiple Prior Pelvic Surgeries

S.P. is a 38-year-old female gravida 3, para 3 with a 2-year
history of worsening menorrhagia with menses lasting 8 to 9
days per month. She states that during the first several days
she changes a pad every 1 to 2 hours, often having to “double
up” on pads to avoid soiling her clothes. She has been using
oral contraceptive pills in an attempt to control the bleeding
for 12 months without success. A pelvic ultrasound reveals a
uterus measuring 8 X 5 X 6 cm with a single 3.5-cm intramural
fibroid distorting the uterine cavity. Office hysteroscopy
confirms the distortion of the endometrial cavity and no
intracavitary lesions are noted. Her obstetric history consists of
one term vaginal delivery followed by two low transverse
cesarean sections. Her surgical history is notable for a previous
laparoscopic left salpingo-oophorectomy for ovarian torsion 18
years ago, tubal ligation performed at the time of her last
cesarean section, and a laparoscopic left inguinal hernia repair
with mesh performed 3 years ago. Physical examination reveals
6- to 8-week-size uterus that is mobile in all directions. An
endometrial biopsy revealed secretory endometrium and her
recent Pap smear is normal. Her laboratory studies are notable
for a hematocrit of 28.5%. After discussing her treatment
options in detail, she requests a vaginal hysterectomy.

Discussion of Case

Hysterectomy is a reasonable option in this patient with
menorrhagia and anemia that is refractory to medical
management. She has a history of several pelvic surgeries
which will increase her risk of pelvic adhesive disease and may
increase the technical difficulty of her hysterectomy. However,
in general, prior pelvic surgery in and of itself should not be
considered a contraindication to vaginal hysterectomy. Several
large series have demonstrated that vaginal hysterectomy can
be performed in most of these patients without increased
morbidity. In general, the decision to proceed vaginally should
be based on the same basic factors considered previously:
uterine mobility and size, vaginal caliber, and shape of the
bony pelvis independent of the history of prior pelvic surgery.
A fixed, nonmobile uterus suggests severe pelvic adhesive
disease and in this circumstance the hysterectomy should not
be performed using the vaginal route. In contrast, the presence
of a mobile uterus minimizes the risk of severe adhesive
disease that would prevent the successful completion of a
vaginal hysterectomy. Thin, filmy adhesions may still be
present, but with the proper surgical technique these present a
minimal obstacle to the vaginal approach.
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Case 3: Menorrhagia in a Patient with Multiple Prior Pelvic Surgeries—cont'd

Adhesion formation after surgery is largely unpredictable
and varies considerably from patient to patient. That being
said, the nature of the previous operation(s) plays an important
factor in determining the location and, to a lesser extent, the
severity of potential pelvic adhesions, and can be a useful
guide to when and where technical challenges may occur
during surgery. Previous pelvic surgery can roughly be divided
into three categories: those involving the adnexal structures,
surgery on organs other than the genital tract, and those
involving the uterus. As a general rule, prior surgery to the
adnexal structures such as tubal ligation, ovarian cystectomy,
surgery for ectopic pregnancy, and salpingo-oophorectomy do
not pose a significant barrier to the vaginal approach. However,
if the adnexal surgery was performed for severe endometriosis
or pelvic inflammatory disease, then hysterectomy by the
vaginal route may be unsafe. Similarly, in most circumstances
prior pelvic surgery for nongynecologic indications should not
prevent the successful completion of a vaginal hysterectomy. In
fact, in certain cases such as the vertical midline incision or
ventral hernia repair where anterior abdominal wall adhesions
are common, the vaginal route may be the preferred approach
because the uterus is typically uninvolved in these cases and
gaining access to the pelvis via laparotomy or laparoscopy may
be challenging. One exception where prior pelvic surgery to
nongynecologic pelvic organs should preclude the vaginal
route for hysterectomy is previous surgery for a pelvic
inflammatory process such as diverticulitis, inflammatory bowel
disease, or ruptured appendicitis. On the other hand, several
large series have demonstrated that history of appendectomy
for appendicitis in which the appendix has not ruptured is not
a contraindication to vaginal hysterectomy. When available, it is
often useful to review the prior operative notes and consider
the nature and extent of any disease process noted at the
previous surgery when making the decision about the
appropriate route of hysterectomy.

Prior surgery to the uterus including cesarean section,
myomectomy, and uterine suspension procedures has the
greatest likelihood to result in adhesive disease that will impact
the technical difficulty of any hysterectomy regardless of the
route chosen. With the current cesarean section rate in the
United States above 30%, previous cesarean section is by far
the most likely previous surgery that the pelvic surgeon is
likely to encounter. As has been noted throughout this text,
prior low transverse cesarean section should not be considered
a contraindication to vaginal hysterectomy. A scarred
vesicovaginal space can make dissection more difficult whether
the approach is abdominal, vaginal, or performed
laparoscopically. As noted by Rooney and coworkers (2005) in a

series of 5092 hysterectomies, a history of previous cesarean
section increases the risk of bladder injury during hysterectomy
regardless of type (odds ratio [OR] 2.0; 95% confidence interval
[CI] 1.2-3.5). In this series, the risk of injury in the presence of a
prior cesarean section was not significantly different between
abdominal and vaginal hysterectomy (1.8% vs. 3%), however
LAVH was associated with an increased risk of injury (7.5%,

P =.005). Thus, given the other benefits of the vaginal
approach and the fact that the risk of bladder injury is not
increased compared to other approaches, vaginal hysterectomy
in this circumstance should remain the procedure of choice
when feasible. With repeat cesarean sections, there is an
increased risk of adhesions in the vesicovaginal space.
However, there is no absolute upper limit to the number of
cesarean sections beyond which the vaginal approach should
be routinely avoided; the route of surgery in cases of multiple
previous cesarean sections should be largely determined by
the findings of the preoperative examination and the surgeon’s
skill and preference. When performing a hysterectomy in a
patient with a prior cesarean section by whatever route, the
surgeon should use careful and precise surgical technique in
an attempt to minimize the risk of lower urinary tract injury. In
these cases, we freely assess the integrity of the bladder using
cystoscopy or similar techniques so that any injury that occurs
can be identified and repaired intraoperatively, as
unrecognized bladder (and ureter) injuries have substantially
greater morbidity than those recognized and repaired at the
time of the initial surgery.

In contrast to the low transverse cesarean section, uterine
surgeries in which an incision is made in the uterine body
rather than the lower uterine segment, such as some
myomectomies and classical cesarean sections, are particularly
prone to pelvic adhesive disease. In these circumstances, a
careful preoperative examination with an assessment of uterine
mobility is essential. It would be reasonable to consider a
laparoscopic assessment for pelvic adhesions at the time of
hysterectomy in these circumstances. When the uterine incision
is on the anterior surface of the uterus or the fundus it is
possible for adhesions to form between the uterus and the
anterior abdominal wall, which would usually prevent
successful vaginal hysterectomy. In this situation, the uterus
will likely have little or no descent and may have decreased
mobility in the other planes during preoperative pelvic
examination or EUA. In some instances, traction on the uterus
will cause a notable depression or dimpling of the anterior
abdominal wall in the area of the previous incision
(cervicofundal sign). When this is present any attempt at the
vaginal approach should be abandoned.
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Difficult Anterior Entry (See Video 8-2 ¢t

Even in routine vaginal hysterectomies, entry into the anterior cul-de-sac is
often the most difficult step for many surgeons. As is emphasized in Chapter
7, there is no benefit to rushing this step; patience is key. Typically, with
careful dissection and appropriate countertraction on the cervix and anterior
vaginal incision, the bladder is mobilized off the cervix and, after 1 to 2 cm of
dissection, the distal peritoneal reflection is identified by its characteristic look
and feel and then safely entered. However, a number of conditions might cause
difficult anterior cul-de-sac entry, including anterior adhesions from a previous
cesarean section or other surgery, an anterior myoma in the lower uterine
segment, previous bladder surgery, or an anterior cul-de-sac that is abnormally
high. When difficulty is encountered, there are a number of general principles
that the surgeon can follow to gain anterior peritoneal entry:

Enter the posterior cul-de-sac and proceed extraperitoneally. 1f not already per-
formed, the posterior cul-de-sac should be entered and the uterosacral liga-
ments ligated. This will improve uterine descent and allow easier dissection
and identification of the anterior peritoneum. In fact, as long as the bladder is
protected, it is acceptable to continue dissection and subsequent pedicle liga-
tions extraperitoneally as long as is necessary to gain the mobility and exposure
required to secure anterior entry.

Sharp dissection. When scarring is present in the vesciovaginal space, sharp
dissection is required. Firm traction of the uterus toward the surgeon and
gentle traction of the vesicovaginal tissues anteriorly should be employed
to generate maximal traction-countertraction in order to aid with dissec-
tion. Forcible blunt dissection, whether with a finger or retractor, should
be avoided, as this will increase the risk of bladder injury (Fig. 8-7B). As
noted in Chapter 7, no blind attempt should be made to enter the
anterior cul-de-sac until the vesicouterine space has been developed and the
peritoneum visualized in order to minimize the risk of bladder injury (see
Video 7-2 ¢&).

Use posterior access to identify the anterior peritoneal fold. 1f the uterus is
normal size, it is often possible to identify the anterior peritoneal fold through
the posterior cul-de-sac incision. If uterine prolapse is present, the surgeon can
often reach the anterior cul-de-sac freely with one or more fingers from behind
the uterus and identity the anterior peritoneal fold to aid in dissection (see Fig.
8-7C and Video 8-2 gf). If prolapse is not present or space is not adequate
to permit the insertion of the surgeon’s hand, a uterine sound bent in the
shape of a U can be inserted through the posterior peritoneal opening and
over the uterine fundus. The tip can be palpated and dissection beneath the
tip will expose the peritoneum of the anterior cul-de-sac which can be opened
safely (Fig. 8-8). In some cases, uterine debulking may be required to allow
adequate posterior access to assist with anterior entry. Intramyometrial coring
is particularly useful in this circumstance because the dissection is maintained
within the body of the uterus minimizing risk of bladder or other visceral
injury.

Use a sound or retrograde filling to demarcate the bladder (see Video 8-2 ¢).
If the location of the bladder is not clear, a uterine sound can be bent at
an angle and passed per urethra into the bladder to demarcate the lower bound-
ary of the bladder in the area of dissection. Alternatively, the bladder can be
filled with fluid via the transurethral catheter to identify the bladder edge and
then drained prior to proceeding with the dissection. Some surgeons advocate
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Figure 8-7 Adhesions
between the bladder and
cervix from a previous cesarean
section are noted. These are
best taken down with sharp
dissection (A). Blunt dissection
may lead to inadvertent
cystotomy, as the finger will
pass into the area of least
resistance (B). Passing a finger
through the posterior
peritoneal incision around

the uterus, when possible,
can facilitate dissection

in the appropriate plane

(C); Video 8-2 @1

leaving 50 to 100 mL of saline or dilute indigo carmine in the bladder during
the anterior dissection in order to help identify when a bladder injury has
occurred.

Evaluate bladder integrity at the end of surgery. After a difficult anterior dis-
section, the bladder should be carefully inspected to identify any injury. Cys-
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Figure 8-8 In cases of difficult
anterior entry, a uterine sound
bent in the shape of a U can
be inserted through the
posterior peritoneal opening
and over the uterine fundus.
The tip can be palpated and
dissection beneath the tip will
expose the peritoneum of the
anterior cul-de-sac, which can
be opened safely.

toscopy is particularly valuable in this regard because it also allows evaluation
of ureteral patency if intravenous indigo carmine is administered. Alterna-
tively, the bladder can be filled with dilute indigo carmine and the surgical site
carefully inspected to identify any bladder injury. If a cystotomy occurs during
a difficult anterior cul-de-sac dissection, it will almost always be located in the
supratrigonal region of the bladder dome, typically in the midline. It is gener-
ally recommended that if a bladder injury is identified during the dissection,
the area of injury should be marked with one or more sutures for easy identi-
fication and that repair be delayed until after the hysterectomy is complete. It
is often easier to identify the correct plane of dissection to gain anterior peri-
toneal entry with the cystotomy open as the bladder can be directly palpated.
Additionally, it is easier to identify the full extent of the injury and there will
be more room to perform the cystotomy repair after the uterus is removed.
Care should be taken however not to enlarge the cystotomy with a retractor
during the rest of the hysterectomy. Any injury should be repaired in two layers
using No. 2-0 or 3-0 absorbable suture ensuring that the closure is watertight
followed by prolonged bladder drainage. See Chapter 11 for further discussion
of identifying and repairing bladder injuries.

In some cases, anterior entry can be impeded by a fibroid in the anterior
cervix or lower uterine segment. In these cases, completion of the anterior
colpotomy might require posterior delivery of the uterus and removal of the
fibroid. See the earlier Myomectomy section for a description of the surgical
technique.

Difficult Posterior Entry (See Video 8-3 @&

Difficulty entering the posterior cul-de-sac occurs less frequently than with
anterior entry. Conditions that may result in difficult posterior cul-de-sac entry
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include endometriosis involving the rectovaginal septum; pelvic adhesive
disease with small bowel in the cul-de-sac; a history of pelvic inflammatory
disease, diverticulitis, previous anorectal surgery; and posterior cervical or
lower uterine segment myomas. In patients with a history of endometriosis, it
is useful to review the operative notes from the most recent prior surgery. In
cases of mild or even moderate endometriosis that does not distort the cul-de-
sac, vaginal hysterectomy is not contraindicated. However, in cases of severe
endometriosis, particularly if it involves the rectovaginal septum or is associ-
ated with endometriomas, laparoscopy or laparotomy is recommended. During
the preoperative bimanual examination or EUA, the presence of nodularity,
thickening or decreased mobility on rectovaginal examination in a patient with
endometriosis suggests rectovaginal involvement and hysterectomy by the
vaginal route should be avoided.

The initial steps for gaining safe access to the posterior cul-de-sac when dif-
ficult posterior entry is encountered are similar to those described for difficult
anterior entry: use of sharp dissection with good traction-countertraction, and
continued dissection and suture ligation extraperitoneally until peritoneal
entry is achieved. Dissection should be close to the uterus and the rectum
protected posteriorly with retractors. In the face of particularly thick or difficult
adhesions, it may be necessary to dissect within the posterior uterine serosa
until more normal anatomy is encountered in order to avoid rectal injury.
Rectal examination should be performed liberally throughout to assist in iden-
tifying the appropriate surgical plane and avoid rectal injury. Entry into the
anterior cul-de-sac should be performed and can assist with posterior dissec-
tion. If the uterus is small, it may be possible to deliver the uterine fundus
anteriorly or to access the posterior cul-de-sac digitally through the anterior
peritoneal incision in order to better characterize the posterior adhesions and
aid with dissection, but this is often more difficult than with the techniques
described for anterior entry. If a posterior cervical myoma is impeding poste-
rior cul-de-sac entry then a myomectomy should be performed using the
techniques previously described. Intramyometrial coring or other uterine deb-
ulking techniques also may be employed if the uterus is enlarged in order to
assist with delivery of the fundus or improve access for posterior peritoneal
entry.

Another option to the traditional approach to posterior cul-de-sac entry that
can be considered when posterior entry is anticipated to be difficult is trans-
cervical access to the posterior cul-de-sac (see Fig. 8-9 and Video 8-3 €€1). This
technique was originally described by Wertheim in 1906. In this approach, a
retractor is placed over the posterior vaginal wall and the cervix is grasped with
tenacula at 3 and 9 o’clock and pulled anteriorly with firm traction. After inject-
ing posterior cervicovaginal tissue and the cervix itself with a hemostatic agent,
a scalpel or heavy scissors with one blade inserted into the cervical canal are
used to perform a full-thickness division of the posterior cervical wall in the
midline. The incision is continued with small bites slowly dividing the overly-
ing vaginal mucosa until the peritoneum of the cul-de-sac is entered. The initial
peritoneal window is usually small and in the midline but is easily expanded
digitally or with scissors to allow adequate posterior peritoneal access. The
advantages of this approach are that it is relatively rapid and avoids extensive
dissection in the rectovaginal space, and the peritoneum is entered in the most
anterior aspect of the pouch of Douglas away from the rectum. Several authors
have reported large series using this technique without rectal injury.

After a difficult dissection to obtain posterior peritoneal entry it is essential
that the rectum be thoroughly examined to identify any injury. As with bladder
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C

Figure 8-9 Cervicovaginal entry into the posterior cul-de-sac (see also Video 8-3 Q). A, Injection of a hemostatic solution into the posterior
cervicovaginal tissues and intracervically to minimize blood loss. B, Using heavy scissors with one tip in the cervical canal, a cervicocolpotomy is performed.
C, Small bites are made incrementally until the cul-de-sac is entered (arrow). D, The peritoneal opening is enlarged and a retractor inserted (arrows).

injury, unrecognized rectal injuries can have substantial morbidity, but a
rectal injury that is identified and properly repaired rarely results in postopera-
tive sequelae. A careful digital rectal examination will identify most rectal
injuries. To identify small or even pinpoint rectal injuries, a bubble test can
be performed. To perform a bubble test, the patient is placed in Trendelen-
burg position and saline (typically 50-100 mL) is put in the operative field
so that it pools over the area of rectal dissection. A proctoscope is inserted
just past the anal canal and air is inflated into the rectum. The pool of
saline over the anterior rectal wall is then inspected for air bubbles which, if
noted, indicate the presence and location of any rectal injury. Any identified
rectal injury should be repaired in two layers using No. 2-0 or 3-0 absorbable
suture. As most injuries that would occur at the time of posterior entry for
hysterectomy will be extraperitoneal, bowel diversion is typically not neces-
sary. Please refer to Chapter 11 for a more detailed discussion of rectal injury
and its repair.
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Uterine Adhesions

In a patient whose preoperative examination demonstrates good uterine mobil-
ity, it is unlikely that adhesions to the uterus will be encountered that will
impair successful vaginal hysterectomy. Severe adhesions are more likely with
previous surgery to the uterus or with a history of endometriosis or an inflam-
matory disease of the pelvis such as pelvic inflammatory disease, inflammatory
bowel disease, or diverticulitis and this should be taken into account when
planning the route of surgery as discussed previously. Pelvic adhesive disease
is often unanticipated, however, and can occur in patients with uncomplicated
histories and normal pelvic examinations. Adhesions that make anterior or
posterior entry more difficult have already been discussed and usually can be
managed successfully. However, adhesions to the uterine fundus pose greater
uncertainty. It is good practice during any hysterectomy to regularly visualize
and palpate the entire uterus or at least the portion of uterine fundus that is
readily accessible throughout the surgery. If uterine adhesions are encoun-
tered, the surgeon should make every effort to characterize their nature and
location by visualization or digital palpation. Adhesions to the uterine fundus
typically involve the omentum, small bowel, or adnexal structures. The surgeon
must assess whether there is adequate mobility and visualization to safely
remove the adhesions and continue with the vaginal approach. Any attempts
at adhesiolyis should always be made under direct vision, close to the uterus,
and with meticulous surgical technique. Adhesions can be taken down as they
are encountered during the progression of the hysterectomy to ensure
maximum exposure. If the uterus is mobile, the fundus can be pulled to or
through the anterior or posterior colpotomy incisions giving excellent exposure
to the adhesions for removal. If the fundus cannot be delivered, intramyome-
trial coring is helpful as it will result in a decrease in the size of the uterine
fundus while keeping dissection within the uterine body in order to avoid vis-
ceral injury. This will result in delivery of the fundus so that the adhesions can
be removed under direct vision. If the adhesions are thick and impair the
mobility of the uterus or the adhesions cannot be removed safely via the vaginal
approach, then a laparotomy or laparoscopy should be performed.

Elongated Cervix

The size of the uterine cervix can vary significantly. As noted in Chapter 2,
typically in the reproductive-aged female the uterine body is much larger than
the cervix, while in prepubertal and postmenopausal females, the relative
length of the uterine body and cervix is similar. In some cases, the cervix can
become elongated, which can present a challenge during vaginal hysterectomy.
Cases have been reported in which the cervix has measured as long as 10 to
15 cm. The cause of cervical elongation is largely unknown; however, it is more
common in postmenopausal women. It can occur in isolation but is often asso-
ciated with uterovaginal prolapse. For unknown reasons, it also seems to occur
more frequently when the uterus is fixed and immobile from previous adhesive
disease or from previous uterine fixation. On preoperative examination, cervi-
cal elongation is often characterized by the cervix extending well into the
vagina, in some cases beyond the introitus (so-called pseudoprolapse); however,
the posterior vaginal fornix is typically well supported and the uterine fundus
is in a normal position within the pelvis which differentiates it from true
uterine prolapse. With cervical elongation, the primary surgical challenge is
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entry into the anterior and posterior cul-de-sacs, as the anterior and posterior
peritoneal folds are higher than usual. At the time of the EUA, the surgeon
should carefully palpate the uterus and cervix in order to determine the cervi-
cal length and the location of the area of transition between the cervix and
fundus at the lower uterine segment. The anterior peritoneal fold is usually
located at or above this point. The posterior peritoneal fold may be more distal.
It is useful to identify the distal extent of the bladder prior to making the initial
anterior vaginal incision. Sometimes the bladder crease is readily apparent;
when it is not, the bladder can be filled with fluid or a probe can be placed
transurethrally to delineate this boundary. Similarly, the distal extent of the
rectum can be determined by rectal examination. After identifying the distal
extent of the bladder and rectum, the surgeon can make the initial circumfer-
ential vaginal incision distal enough to avoid visceral injury, but high enough
to avoid unneeded dissection on distal aspect of the elongated cervix. This inci-
sion can be significantly higher than one would make when the cervix is normal
length. Even with a more proximal initial incision, it is often necessary to
perform dissection and sequential suture ligation extraperitoneally for several
bites before the anterior and posterior peritoneal folds are encountered. After
gaining posterior entry, it is often possible to digitally access the anterior cul-
de-sac through the posterior peritoneal incision over the uterine fundus in order
to aid in gaining anterior entry as has been previously described. Once anterior
and posterior peritoneal entry are obtained, the remainder of the hysterectomy
can proceed routinely. If necessary to gain more mobility or exposure during

the remainder of the hysterectomy, the elongated cervix can be amputated.

Case 4: Uterovaginal Prolapse

A 67-year-old female gravida 3, para 3 presents with a 6-month
history of “something bulging through her vagina.” The bulging
sensation has gradually worsened over the last several months
and now she sees and feels a bulge that protrudes “several
inches” beyond the vaginal opening. She also reports increased
urinary frequency, nocturia, and feeling of incomplete bladder
emptying. She has a 10-year history of mild stress urinary
incontinence symptoms which resolved approximately 4
months ago. On physical examination, she is noted to have
complete uterovaginal prolapse (stage IV) with the cervix
protruding 6 cm beyond the hymen (Fig. 8-10). She desires
surgical correction of her pelvic organ prolapse.

Discussion of Case

Uterine prolapse represents the most common indication for
hysterectomy in postmenopausal women. Surgery is considered
in patients with symptomatic prolapse who do not desire or
have failed a pessary. Uterine prolapse is typically not an
isolated event and is often associated with other pelvic support
defects. A hysterectomy alone is never adequate treatment for
prolapse; associated surgical repairs of vaginal support defects
are necessary. This patient has uterine procidentia and by
definition has defects of anterior, posterior, and apical support
(see Fig. 2-31). Surgical correction of each of these support
defects should be performed and can be accomplished by
either a vaginal, abdominal, or laparoscopic approach.
Although there are clinical trials demonstrating that prolapse
surgery through the abdominal route (specifically, abdominal

sacral colpopexy) results in more durable anatomic correction
than transvaginal prolapse surgery, overall outcomes of the
abdominal and vaginal route including quality of life are
relatively equivalent and vaginal surgery is associated with
fewer serious perioperative complications, faster recovery,
quicker return to work, and lower cost than abdominal prolapse
repairs (Jelovsek et al, 2007). Given this, surgeons typically
individualize the type and route of prolapse surgery for each
patient, considering such factors as age, co-morbid conditions,
and history of previous prolapse surgery. In the United States,
approximately 80% to 90% of prolapse surgery is performed
vaginally, but laparoscopic and robotic repairs are gaining some
acceptance. There also are an increasing number of options for
uterine preservation in women with uterovaginal prolapse, but
few data exist on the efficacy of these options, so in the
postreproductive woman hysterectomy remains the standard of
care. In this older woman with complete uterine prolapse,
surgical correction consisting of a vaginal hysterectomy with a
vaginal vault suspension along with repair of her anterior and
posterior vaginal prolapse is a good option. Preoperatively, she
should receive at least a basic urodynamic evaluation with
prolapse reduction in order to evaluate for stress urinary
incontinence that may have become masked by urethral
kinking resulting from her anterior vaginal wall prolapse. If
stress incontinence is demonstrated, then an anti-incontinence
procedure such as a midurethral sling is warranted. For a more
detailed discussion of the anatomic aspects of this surgery
please refer to Chapter 2.
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Figure 8-10 Complete
uterovaginal prolapse with two
linear erosions of the posterior
vaginal epithelium.

On the preoperative examination, it is important for the surgeon to fully char-
acterize the support of the anteroposterior vaginal wall as well as the uterus.
This is essential for planning the appropriate surgical repair. A reproducible
prolapse grading system such as the pelvic organ prolapse quantification system
(POPQ) is helpful in this regard. The surgeon should also carefully palpate the
cervix and uterus to determine if cervical elongation is present, as this is not
an uncommon finding in women with uterine prolapse. The basic steps for
hysterectomy in the patient with complete prolapse are similar to those of the
standard vaginal hysterectomy. The principal surgical challenge in these cases
is the distortion of the normal anatomic relationships. In the absence of cervi-
cal elongation, the distal reflection of the bladder is 2 to 3 cm proximal to the
cervix, so the initial vaginal incision should be made just proximal to the distal
cervix. If cervical elongation is present, the surgical approach described previ-
ously for these cases should be followed. As noted in Chapter 2, eversion of
the bladder trigone displaces the ureteral orifices distally so that they are
approximately at the level of the distal bladder reflection. The course of the
distal ureters is also significantly altered (see Fig. 2-32). As such, the surgeon
should be sure to dissect close to the cervix and protect the bladder with retrac-
tors throughout the case. Posteriorly, the distal rectum often prolapses with
the uterus and vagina, but not to the same degree as the bladder. Typically,
the posterior cul-de-sac, which may contain prolapsing small intestine (i.e.,
enterocele), lies behind the upper half or so of the posterior vaginal wall and
the distal rectum lies behind the distal posterior vaginal wall. As such, entry
into the posterior cul-de-sac during hysterectomy in cases of uterovaginal pro-
lapse is often easily accomplished but anterior entry can be more challenging.
Once posterior entry occurs, it is often possible to pass a finger through the
posterior cul-de-sac around the uterus to tent the anterior peritoneum to aid
in anterior entry (see Fig. 8-7 and Video 8-2 ¢f)). In postmenopausal women,
the uterine body is often small so that after ligation of the uterine arteries it
usually does not require the ligation of more than two or three pedicles on
either side before the uterus can be delivered through the vaginal incision.
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Figure 8-11 McCall's
culdoplasty. A, Placement of
internal and external McCall
sutures. B, Cross section of
upper vagina and vaginal vault
before and after tying sutures.
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Once this is accomplished the utero-ovarian pedicles are ligated to complete
the hysterectomy. Once the hysterectomy is completed, a vaginal vault suspen-
sion of some type always should be performed and repair of the anterior and
posterior vaginal prolapse should be performed as necessary. Vaginal vault
suspensions can be done intraperitoneally as in the McCall’s culdoplasty (Fig.
8-11) and the uterosacral vaginal vault suspension or extraperitoneally such as
the sacrospinous ligament fixation. For a broader discussion of the surgical
correction of pelvic organ prolapse, please refer to Pelvic Organ Prolapse (Karram
M, Maher C, eds.) in the Female Pelvic Surgery Video Atlas Series.

Conversion to Laparoscopy or Laparotomy

With any vaginal hysterectomy there is a chance that conversion to laparoscopy
or laparotomy will be required in order to complete the operation safely,
although the rate of this occurrence is rare (<1%) in uncomplicated cases. With
increasing skill and experience using the techniques described in this chapter,
the gynecologic surgeon will be able to successfully accomplish vaginal hyster-
ectomy in more challenging cases and increase the proportion of hysterecto-
mies he/she performs via the vaginal route. A natural consequence of taking
on more challenging cases, however, is that the risk of conversion is likely to
increase somewhat. Provided that the decision for conversion is made in a
timely and controlled manner, there are no untoward consequences to the
patient. Moreover, given the documented advantages of the vaginal route of
hysterectomy in terms of patient outcomes and cost, increasing the proportion
of hysterectomies performed vaginally is beneficial to patients and the health
care system. Thus, assuming the patient was counseled appropriately and the
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decision for conversion from the vaginal approach to the abdominal approach
was made in a controlled timely manner, the surgeon should not look at a con-
version as a surgical failure, but rather as an exercise in good surgical judgment.

In some cases, such as uncontrolled hemorrhage, conversion to laparotomy
should be performed emergently to prevent further blood loss and additional
morbidity. In other situations, such as a difficult uterine morcellation, the pres-
ence of uterine adhesions or inability to gain safe entry into the anterior or
posterior cul-de-sacs, the decision to convert from the vaginal approach can be
more deliberate and is often made gradually after continued struggle. In both
cases, it is important to maintain close communication with the anesthesia
team and operating room staff. In nonemergent cases, when the surgery has
become difficult and the surgeon begins to think that it might not be possible
to safely complete the surgery vaginally, it is valuable to set a time limit on
further vaginal surgery and communicate this with the operative team (for
example: “If we do not make significant progress on this case in the next
minutes, we will be converting to laparotomy/laparoscopy”). This will allow
the operating room team to start gathering the necessary equipment and setting
up for the conversion should it prove necessary. Setting a time limit also will
prevent a prolonged unnecessary struggle with the vaginal dissection that ulti-
mately may harm the patient. It is often useful to have one of the assistants
or the circulating nurse assume the role of the timekeeper because it is easy
for the surgeon to lose track of time during a difficult case.

Once the final decision to convert has been made, the surgeon must decide
whether to proceed with laparoscopy or laparotomy. In some situations, such
as an unexpected adnexal mass or adhesions to the uterine fundus, laparoscopy
is an excellent option as the patient can still benefit from a minimally invasive
approach. In other situations, such as the emergent hemorrhage or severe
adhesive disease, laparotomy is more prudent. Ultimately, the surgeon should
base this decision upon the clinical situation at hand, his or her own particular
set of surgical skills, and available operating room facilities. If the decision is
made to convert to laparotomy and the situation is nonemergent, we have
found it valuable to close the vaginal cuff vaginally before proceeding to the
laparotomy. Invariably, it is quicker and easier to close the cuff from the
vaginal route than it is abdominally. The cervix is pushed into the pelvis prior
to closing or if necessary is amputated. Vaginal cuff closure can be done while
the operating team is setting up for the laparotomy, further saving time. If a
decision is made to proceed with laparoscopy, then the cuff should be left open
to aid in removal of the uterus. To aid in peritoneal insufflation, the peritoneal
incisions can be clamped or the vagina can be packed with a laparotomy
sponge. At the completion of the surgery, the surgeon should have an open
and honest dialogue with the patient and her family about the need to convert
and the events that led to this decision.
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Prophylactic Oophorectomy
at Hysterectomy

James L. Whiteside m.n.
Rebecca S. Uranga m.n.

Video Clips on DVD

9-1 Techniques in Vaginal Oophorectomy  9-2 Vaginal Bilateral Salpino-oophorectomy

The fate of the ovaries in a woman considering an indicated hysterectomy is
a common question in the practice of gynecology. The approximately 600,000
hysterectomies done annually in the United States attests to the number of
times this decision is weighed by patient and physician. The decision balances
cancer prevention with surgical menopause and varies with the woman's inherited
and acquired risks for each of these issues. Risk assessment lies behind many
of the choices made by patient and provider in the matter of oophorectomy.
The decision to remove or not remove ovaries at hysterectomy should not be
made lightly. For the patient, risk (and fear) of cancer and repeat surgery is
contrasted with surgical menopause and the associated quality of life, bone,
cardiovascular, and other risks. For the provider the method and risk of opera-
tive complications are contrasted between abdominal, laparoscopic, and vaginal
approaches to hysterectomy. Fear may sway decision making by patient (in
the form of inflated cancer fears) and physician (in the form of overstated
risks). The good physician practices medicine with competence and compas-
sion; hence, it is requisite that the best evidence for and against oophorectomy
in a given patient be known and communicated to the patient in an unbiased
manner. That evidence, however, is often inadequate and nearly always incom-
plete. Passions therefore will often carry the patient to her final decision.

It is worthwhile to consider three women facing the question Next is a 72-year-old woman who, having used a pessary for
of prophylactic oophorectomy at the time of hysterectomy. The 5 years to manage her stage IV uterovaginal prolapse, develops
first woman is 37 years old and has had three vaginal significant vaginal ulcerations prompting her, among other
deliveries, the last of which left her with stage Il uterovaginal reasons, to seek a definitive surgical repair. Like the 37-year-old
prolapse. The woman reports significant bowel, bladder, and woman, this woman is scheduled to have a hysterectomy and
sexual issues related to her pelvic organ prolapse. Having tried also ponders the fate of her ovaries.

and disliked a pessary, the woman now seeks a definitive Finally, a 47-year-old woman with a 3-year history of
surgical prolapse repair. As part of her repair a hysterectomy is distressing menorrhagia, failing all conservative managements,
planned and the woman asks about the fate of her ovaries. is considering a hysterectomy. She has no personal or family
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Table 9-1 Criteria for Referral for BRCA Testing*

For non-Ashkenazi Jewish women

- Two first-degree relatives with breast cancer, one relative in whom breast cancer was diagnosed before the

age of 50 years

« A combination of three or more first- or second-degree relatives with breast cancer at any age
A combination of both breast and ovarian cancer among first- and second-degree relatives

- A first-degree relative with bilateral breast cancer

« A combination of two or more first- or second-degree relatives with ovarian cancer at any age
- A first- or second-degree relative with both breast and ovarian cancer at any age

- A male relative with breast cancer

For women of Ashkenazi Jewish heritage

- Any first-degree relative with breast or ovarian cancer
- Two second-degree relatives on the same side of the family with breast or ovarian cancer

*Based on the U.S. Preventive Services Task Force recommendations for genetic risk assessment and BRCA mutation testing for

breast and ovarian cancer susceptibility.

Data from Nelson HD, Huffman LH, Fu R, et al: Genetic risk assessment and BRCA mutation testing for breast and ovarian cancer
susceptibility: Systematic evidence review for the U.S. Preventive Services Task Force. Ann Intern Med 2005;143:362-379.

Patient Case Presentations—cont’d

history of ovarian disease. Her medical history is unremarkable;
however, she has had two prior cesarean sections. Her body
mass index is 28 and on physical examination she has a
10-week-size anteverted, smooth, mobile uterus with no
remarkable uterine prolapse.

Discussion of Cases

These three women could be seen to span the decisional
spectrum for prophylactic oophorectomy. All things being
equal, the first two women have somewhat more obvious
decision processes to consider. For the youngest woman the
scale tips sharply toward keeping her ovaries while for the
much older woman the reverse is true. Either woman,
however, may weigh the evidence differently and choose
contrary to scales of evidence. It is further recognized that
present neoplasm, family history, pelvic pain, endometriosis,
or history of significant pelvic infection could modify the
certainty of keeping the ovaries in the younger woman.
Oophorectomy does increase the operative risk for the older
woman, although the magnitude of this risk is unknown and
variable between patients and hysterectomy approach.
Beyond this operative risk there are few clear benefits to
keeping the ovaries at age 72. Therefore, it is often the patient
risks that drive the decision for oophorectomy in the younger
woman and surgical risks that drive the decision against

Surgical Technique

oophorectomy in the older woman. More to the point, surgeon
skill may often dictate ovary removal in the older woman
(particularly in this 72-year-old woman who should have a
vaginal hysterectomy for her stage IV uterovaginal

prolapse).

The decision regarding the 47-year-old woman more
delicately balances the risks and benefits of oophorectomy. For
the 47-year-old woman age, family history, surgical history,
habitus, and uterine support all impact the decision and
technique of oophorectomy. Given that the mean age of
menopause for U.S. women is approximately 51 years, this
woman has approximately 4 years of remaining ovarian
function. The patient’s family history (with or without
Ashkenazi Jewish heritage) renders no mandate to remove the
ovaries or to test for high-risk genetic factors (Table 9-1). The
patient’s cesarean history should cause the physician to pause
in considering the vaginal approach to hysterectomy but this
too is debatable. On prophylactic oophorectomy, the American
College of Obstetricians and Gynecologists (ACOG Practice
Bulletin No. 89, 2008) offers no mandate on whether this
woman’s ovaries should be removed nor how best to remove
them. In what follows we will consider this woman
intermittently and discuss how her situation might be
approached as to both the decision and potential techniques
of prophylactic oophorectomy.

Planned removal of the ovaries at the time of hysterectomy considerably influ-
ences the route of surgical access. In a study by Davies and associates (1998)
over 40% of abdominal hysterectomies appeared to have been justified on the
basis of planned oophorectomy. This is not a surprising finding. Yet there does
not appear to be any credible evidence to support the decision to pursue an
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Figure 9-1 Grading system to
estimate ovarian descent and
accessibility of the ovary for
vaginal removal (Modified from
Kovac SR, Cruikshank SH:
Guidelines to determine the
route of oophorectomy with
hysterectomy. Am J Obstet
Gynecol 1996;175:1483-1488.)
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abdominal approach solely on the basis of the need to remove ovaries. Indeed,
Agostini and associates (2006), in a randomized study comparing vaginal versus
laparoscopically assisted hysterectomy, both with concurrent prophylactic
bilateral oophorectomy, concluded the laparoscopic approach resulted in more
injury. The complications noted to be higher among the laparoscopic group
included blood loss greater than 500 mL, hematoma at the trocar and vaginal
cuff sites, and postoperative fever. Irrespective of the evidence, surgeon skill
and confidence will undoubtedly influence whether the ovaries will be pursued
vaginally. Kovac and Cruikshank (1996) devised a system to grade the acces-
sibility of the ovaries based on their relative proximity to the ischial spines,
midvagina, and hymen (Fig. 9-1). The system is largely valuable only to testify
that the lower the grade (closer to the ischial spines; higher in the pelvis), the
lower the incidence and lower the success rate with vaginal ovarian removal.

Abdominal Approach to Oophorectomy

Abdominal removal of the ovaries can be performed during laparotomy or
laparoscopy and the latter may include robotic assistance. The steps to remove
the ovaries from this vantage are the same irrespective of surgical approach.
Avoidance of ureteral injury is always paramount when operating in the pelvis.
Understanding the course of the ureters and their relation to the ovarian blood
supply is essential for safe resection of the ovary. Ligation of the ovarian blood
supply can be accomplished using a variety of techniques including suture,
electrocautery (e.g., bipolar vessel sealing), and stapling. Each of these tech-
niques is used with obvious differentials in cost and with minimal (but unknown)
differences in operative risk.

Once the surgeon has entered the abdominal cavity the ovaries and fallopian
tubes should be inspected and any abnormalities noted and recorded in the
operative dictation. With the ipsilateral ureter identified, the infundibulopelvic
ligament is put on tension and the overlying peritoneum between the round
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Figure 9-2 The uterus and
ovary are retracted medially
putting the infundibulopelvic
ligament on tension. The
overlying peritoneum is cut
exposing the ureter, ovarian
vessels, and iliac vessels. Inset:
The ovarian vessels are
clamped, cut, and ligated.

Infundibulopelvic ligament
(cut)

Right round ligament
(cut and held)
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and broad ligament cut (Fig. 9-2). Next, careful dissection isolates the ovarian
blood supply for ligature or vessel sealing, taking care to assure that the ipsi-
lateral ureter is not within the surgical field. The ligated infundibulopelvic liga-
ment with the ovary and tube are next reflected toward the uterus; and visually
away from the ureter. Ultimately the line of dissection incorporates the round
ligament and opening the opposing leaves of the broad ligament to begin the
hysterectomy. Of note: some surgeons do not fully expose the blood supply of
the infundibulopelvic ligament, choosing instead to ligate these vessels through
the peritoneum. This practice is quicker and may reduce blood loss encoun-
tered with the more extensive dissection but potentially puts the ureter at
increased risk. This difference may be less in laparotomy or robotic surgery
possibly attesting more to surgeon skill and confidence than to any real differ-
ences in surgical approach. Irrespective of abdominal surgical approach, injury
to the ureter in association with oophorectomy is most often encountered with
the first pedicle across the infundibulopelvic ligament as all abdominal tech-
niques (open, laparoscopic, and robotic) remove the ovaries from the pelvic
brim toward the uterus.
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Figure 9-3 With the uterus
removed, the ovary, tube, and
infundibulopelvic ligament are
gently pulled downward with
aid of a Babcock clamp for
clamping and ligation.

Vaginal Approach to Oophorectomy

The most challenging and necessary task in vaginally removing the ovaries is
securing the ovarian vessels contained within the infundibulopelvic ligament.
There are several basic techniques used to accomplish this task (see Videos ¢).
Both techniques follow transvaginal removal of the uterus. The first technique
identifies the infundibulopelvic ligament by downward traction on the ovary
(via Babcock or Allis clamp) prior to clamping and ligation (Fig. 9-3; Video
9-1 ¢&). Packing the bowel free of the operative field is recommended. Expo-
sure of the operative field is facilitated with placement of retractors at 12 and
6 o'clock and either 3 or 9 o’clock, depending on the ovary being removed.
Gentle downward traction on both the ovary and fallopian tube is necessary to
safely pass a heavy clamp (e.g., Heaney clamp) across the blood supply of the
infundibulopelvic ligament (see Fig. 9-3). The ovary and tube are removed and
the ovarian vessels ligated with a free tie if desired, and then a second suture
ligature is placed inside the free tie. Stapling devices or bipolar vessel sealing

Descargado para Alberto Paredes (al parla@yahoo.es) en Colegio Medico Del Peru de ClinicalKey.es por Elsevier en septiembre 26, 2017.
Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2017. Elsevier Inc. Todos los derechos reservados.



166 Hysterectomy for Benign Disease

technologies such as Ligasure (Valleylab, Boulder, CO) can also accomplish the
above tasks. In those cases in which the infundibulopelvic ligament is not easily
accessible from the vagina an Endoloop (Ethicon, Somerville, NJ) ligature
can facilitate isolation and ligation of the infundibulopelvic ligament (see Video
9-1 ¢&). The Endoloop is passed through an ovary-suspending clamp onto the
isolated infundibulopelvic ligament allowing ligation and ultimately division
and removal of the ovary.

In the second technique for vaginal oophorectomy described by Ballard
and Walters (1996) and Sheth (1991; 2005) and featured in Video 9-2, stepwise
dissection between the round ligament and the infundibulopelvic ligament
isolates the ovarian vessels for ligation and division (Fig. 9-4A to C; see Video
g In this technique the uterus need not be completely severed prior to
the oophorectomy on one side. On the other side, however, the uterus is
divided from the adnexa. The round ligament is clamped separately, cut, and
ligated and the suture is held long and retracted laterally for better visualiza-
tion (see Fig. 9-4A, B). An alternative technique featured in Video 9-1 is to use
electrocautery to cut away the round ligament from the infundibulopelvic liga-
ment. Care must be taken in using electrocautery to keep the plane of dissec-
tion in the broad ligament between the round ligament and the ovarian vessels
and to avoid large veins. Following these steps the infundibulopelvic ligament
on one side tethers the uterus with the tube, ovary, and mesovarium. An angled
Sheth adnexal clamp (Fig. 9-5), or a Heaney or long Kelly clamp, is applied to
include only the infundibulopelvic ligament. Gentle handling of tissue is essen-
tial at this time to prevent tearing and bleeding in the broad ligament or ovarian
vessels. The operative field is carefully inspected (to assure that bowel or the
gauze pack is not in the clamp), the tube and ovary are removed, and sutures
are placed (see Fig. 9-4C). The infundibulopelvic ligament is singly or doubly
ligated with No. 0 absorbable suture. With exposure and isolation of the con-
tralateral round ligament, the contralateral ovary is removed in the same
manner, without the uterus present. Retraction of the bladder and vaginal walls
during the oophorectomy can be accomplished with Heaney, Deaver, Breisky-
Navratil, or other similar retractors. Trendelenburg patient positioning is rec-
ommended at the start, both to improve exposure and to limit bowel injury.

Outcomes and Complications

Surgical outcomes for prophylactic oophorectomy largely fall into predictable
categories. The clinical significance of potentially more blood loss and longer
operative times with oophorectomy may be insignificant but it does pose the
usual risk dichotomy—immediate operative risk versus long-term outcomes.
The long-term outcomes include the matters of cancer prevention and meno-
pause and will be considered later in this chapter. In Table 9-2 from Sheth
(1991) the complications listed between vaginal hysterectomy with and without
vaginal oophorectomy are similar, but tubal tear and fallopian tube prolapse
can occur only with and without oophorectomy, respectively. Surgical time was
longer among women undergoing a vaginal oophorectomy by about 45 minutes
and no differences were noted in length of hospitalization or rate of blood
transfusion. Inability to remove the ovaries vaginally was associated with
obesity, nulliparity, reduced pelvic space, and absent uterine descent, but not
uterine size.

With regard to abdominal and laparoscopic hysterectomy with and without
oophorectomy the complication rates are probably similar, although reliable
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Figure 9-4 A, With the adnexal pedicle pulled downward, the round ligament is clamped, cut, and ligated. B, With the round ligament pulled laterally,
subsequent bites continue along the broad ligament and mesosalpinx laterally and cephalad toward the infundibulopelvic ligament. €, The ovarian vessels
are isolated and then clamped close to the ovary. The vessels are cut, removing the ovary and tube, and the pedicle singly or doubly ligated.
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Figure 9-5 Heaney clamp and
Sheth's adnexal clamp.

Heaney
clamp

Sheth’s adnexal

Table 9-2 Complications of Surgery in Patients Undergoing Vaginal Hysterectomy with or

without Oophorectomy

Complication

Pyrexia

Urinary tract infection
Wound sepsis

Primary hemorrhage
Paralytic ileus
Secondary hemorrhage
Granulation tissue
Fallopian tube prolapse
Peritonitis

Resuturing of wound
Shock

Tubal tear

Blood transfusion

Number of Affected Patients (%)

With Oophorectomy
(n = 740)

32 (4)
224 (30)
9 (1)
7(1)

1 (<1)
0(0)
40 (5)
24 (3)

1 (<1)
0(0)
10 (1)

226 (31)

30 (4)

Without Oophorectomy
(n =700)

34 (5)

214 (31)

1(<1)
1(<1)
86 (12)
92 (13)
1(<1)

1(<1)

From Sheth SS: The place of oophorectomy at vaginal hysterectomy. Br J Obstet Gynaecol 1991;98:662-666.
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data demonstrating this are scarce. Ureter injury could be expected to be higher
for oophorectomy at either abdominal or laparoscopic hysterectomy particu-
larly if a cautery technique is used to ligate the ovarian blood supply. Indeed
several studies have documented higher rates of lower urinary tract injury
among laparoscopic-assisted hysterectomy, some of which undoubtedly reflect
injury at the ovarian blood supply. The infundibulopelvic ligament is a common
site of ureteral injury.

Regarding the long-term outcomes of oophorectomy, the data supporting the
decision to remove or keep the ovaries during hysterectomy can largely be
grouped into oncologic and nononcologic categories with cardiovascular, sexual,
musculoskeletal, and cognitive factors prominent among the nononcologic
category. We will consider each of these factors separately; however, these
factors do not exist in isolation. Further, how each patient weighs these out-
comes will differ and largely determine how any individual will regard the
question of prophylactic oophorectomy. The importance a patient applies to a
category of oophorectomy outcomes might balance quantity of life (cancer,
future surgeries) versus quality of life (menopause, heart disease, sexual func-
tion, cognition). On oophorectomy, the American College of Obstetricians and
Gymnecologists (ACOG Practice Bulletin No. 89, 2008) cites other short-term
factors that may sway the decision to keep or remove the ovaries at the time
of hysterectomy. For example, pain, severe endometriosis, and pelvic inflam-
matory disease are cited as reasons to favor oophorectomy. The rationale for
this recommendation is obvious but the evidence is thin and the physician
must individualize each clinical situation.

Oncologic Outcomes Related to Oophorectomy

Ovarian Cancer

The American Cancer Society estimated that 21,650 new cases of ovarian
cancer would be diagnosed in the United States in 2008, with an estimated
15,520 deaths (Jemal et al, 2008). Ovarian cancer is the seventh leading cancer
in the United States, accounting for 3% of all female cancers. The lifetime risk
of ovarian cancer in the general female population is 1.8%. This risk, however,
is increased to 6.5% with any first-degree relative with ovarian cancer and to
7.5% with an affected mother (Sightler et al, 1991). Mortality rate from ovarian
cancer is estimated to be 67% (Parker et al, 2005).

It is estimated that approximately 1000 cases of ovarian cancer could be
prevented each year in the United States if all women undergoing hysterec-
tomy at 40 years or older had elective salpingo-oophorectomy performed (Sight-
leret al, 1991). The most significant health benefit of prophylactic oophorectomy
is reduced ovarian cancer risk. Prophylactic oophorectomy should be distin-
guished from risk-reducing oophorectomy. In both cases the ovaries are normal
at the time of surgery; however, in the latter case some increased cancer risk
(i.e., background ovarian cancer risk is > 1.8%) is being ameliorated, and in
the former no background risk is implied (i.e., background ovarian cancer risk
is 1.8%) and the ovaries are being removed at the time of another indicated
procedure (usually hysterectomy).

Beyond familial-imparted risk, acquired risks for ovarian cancer include nul-
ligravidity, decreased fertility, and increasing age. Concerning family history,
cancer at young age, in a first-degree relative, in multiple generations, bilateral
metachronous or synchronous cancer in one individual, and clustering of
cancer on one side of the family all confer higher risk. Postmenopausal hormone
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replacement therapy appears to be a newly recognized though controversial
risk for both acquiring and dying from ovarian cancer. According to the Women'’s
Health Initiative (WHI) study (Anderson et al, 2003), women taking estrogen
plus progestin were diagnosed as having invasive ovarian cancer at a rate of
42 per 100,000 person-years, 15 per 100,000 person-years more than the placebo
group rate. An increase in ovarian cancer mortality rate was also noted.

Approximately 5% to 12% of invasive ovarian carcinomas stem from an
inherited predisposition. BRCA1/2 has the greatest influence on the risks of
acquiring ovarian cancer followed by women with hereditary nonpolyposis
colorectal cancer (HNPCC). Women with HNPCC have an 8% to 10% lifetime
risk of ovarian cancer (Aarnio et al, 1999). Women with deleterious mutations
in the BRCAI or BRCA2 genes have a 9- to 36-fold increased risk of breast cancer
and a 6- to 61-fold increased risk of ovarian cancer compared with the general
population (Antoniou et al, 2003). At age 70 the estimated lifetime risk for
ovarian cancer in a BRCAI carrier is 63% (Sightler et al, 1991). Given the limi-
tations of ovarian cancer screening on reducing morbidity or mortality rate in
the general population and in particular among women with BRCA1/2 muta-
tions, a risk-reducing oophorectomy is recommended once childbearing is
complete.

Factors that reduce the risk of ovarian cancer include bilateral tubal ligation,
hysterectomy with and without ovarian preservation, pregnancy, later onset of
menarche, breastfeeding, and the use of oral contraceptives. Ovulation sup-
pression with decreased mitotic stimuli and decreased exposure of the ovary
to persistently high circulating levels of pituitary gonadotropins are two tradi-
tional hypotheses of why pregnancy and oral contraceptive use reduce the risk
of epithelial ovarian cancer. However, in a case-control study to evaluate the
impact of contraceptive methods on ovarian cancer development, 727 virgin
women recently diagnosed with ovarian cancer were compared with 1300
control women (Ness et al, 2001). All methods of birth control, including oral
contraceptives, intrauterine devices (IUDs), barrier methods, tubal ligation,
and vasectomy, were found to reduce the risk of ovarian cancer. This finding
implies that other mechanisms beyond hormonal or ovulatory factors impart
protection from ovarian cancer. It was noted that term pregnancies were more
protective than failed pregnancies and each additional pregnancy after the first
confers the same percent reduction in risk of invasive cancer, estimated to be
about 14% (Whittemore et al, 1992). The impact of tubal sterilization on reduc-
ing ovarian cancer risk was demonstrated in a 1993 prospective study wherein
a strong inverse association was seen between tubal ligation and epithelial
ovarian cancer with a risk ratio of 0.33 (Hankinson et al, 1993). This effect
persisted after adjusting for age, oral contraceptive use, parity, and other
ovarian cancer risk factors. The risk-reducing effect of tubal sterilization has
been proposed to work by blocking potential carcinogens to ovarian epithelium,
altering ovarian blood flow and changing ovulation, or by the “healthy screen
effect” (Irwin et al, 1991).

The level of cancer risk reduction associated with prophylactic oophorec-
tomy has been estimated from historical or cross-sectional population data to
be as high as 95%. However, Finch and associates (2006) reported only an 80%
reduction in ovarian cancer risk following prophylactic oophorectomy based
on a multicenter cohort trial. Meijer and van Lindert (1992) attempted to quan-
tify ovarian cancer risk reduction with prophylactic oophorectomy using data
from the literature and a mathematical model. They calculated the lifetime risk
of ovarian cancer at age 40, with no imparted familial risk, was 1.6%. Following
a hysterectomy with ovarian preservation, this risk decreased to 0.62%. It was
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proposed that this effect stemmed from the opportunity to screen for visible
premalignant ovarian disease at the time of hysterectomy (Meijer and van
Lindert, 1992). However, it is unknown if this “protection” persists beyond 20
years. Further clouding the matter, Piver and Wong (1997) reported that 5% to
10% of women with ovarian cancer had had a previous hysterectomy at age 40
or older.

Other Gynecologic Cancers

Hereditary nonpolyposis colorectal cancer (HNPCC) or Lynch syndrome was
mentioned as a hereditary risk factor for development of ovarian cancer; these
women also have a 40% to 60% lifetime risk of endometrial cancer. Mutations
in BRCA1 and BRCA2 also increase the risk for fallopian tube and peritoneal
cancer. The rate of fallopian tube and peritoneal cancers among women without
a hereditary risk has been considered very low. Recently, however, at the 2008
Annual Meeting of the American Association for Cancer Research, Keren
Levanon, working out of the Dana-Farber Cancer Institute in Boston, reported
that the fallopian tube fimbria, rather than ovarian surface epithelium, may be
the origin for greater than 50% of sporadic and hereditary serous “ovarian” car-
cinomas (Levanon K, et al, 2008). The distinction between ovarian, fallopian
tube, and peritoneal cancers can be difficult both clinically and pathologically
and in light of this new research the distinction may be getting less clear.
Hence, even though oophorectomy reduces the risk for nonovarian serous car-
cinomas, the risk is not eliminated, particularly if the fallopian tubes are not
removed with the ovaries. Underlying the persistent (albeit low) risk for peri-
toneal cancer following prophylactic oophorectomy is either (1) clinically unde-
tectable ovarian cancer cells remain in the peritoneum following removal of
the ovaries, and (2) a “field defect” is present in the peritoneum as the epithelial
covering of the ovary. The woman considering prophylactic oophorectomy
should know that her risk for “ovarian” cancer is reduced but not eliminated.
For the surgeon there may be growing impetus to remove the fallopian tubes
at the time of oophorectomy to maximize the cancer risk reduction.

Breast Cancer

Bilateral oophorectomy has a role in breast cancer prevention, at least among
women with a hereditary influence such as BRCA1/2. There is a 50% to 70%
risk reduction in breast cancer among women with BRCAI1/2 who undergo
bilateral oophorectomy (Rebbeck, 2002). The reverse association is also true:
among BRCAI/2-positive women with breast cancer, the risk of developing
ovarian cancer is higher. In one study the ovarian cancer risk at 10 years in
women with breast cancer was 13% for the BRCA1 mutation carrier and 7%
for BRCA2 carrier (Finch et al, 2006). This sort of evidence is unknown to exist
outside the hereditary influence, although it is recognized that breast cancer
can metastasize to the ovary.

Nononcologic Outcomes Related to Oophorectomy

Although the postmenopausal woman is not menstruating and believing her
ovary is nonfunctional, the postmenopausal ovary does continue to have endo-
crine function. A longitudinal Australian study demonstrated that from 5 years
before to 7 years after menopause, the circulating levels of testosterone did not
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change (Burger et al, 2000). In premenopausal women, testosterone is pro-
duced at about 300 ug/day with equal amounts derived from the ovaries and
adrenal glands. Following natural menopause, serum testosterone and estradiol
concentrations ultimately decline by 25% and 75%, respectively. In contrast,
among women who undergo bilateral oophorectomy before menopause, serum
testosterone and estradiol concentrations immediately decrease by approxi-
mately 50% and 80%, respectively (Guzick and Hoeger, 2000). Unlike the
gradual decline in hormonal function seen with natural menopause that occurs
over years, surgical menopause results in an abrupt cessation of all ovarian
hormone production. The significance of this persistent ovarian hormone pro-
duction after natural menopause is a matter of debate. Ultimately this debate
has relevance only in how a woman'’s quality and quantity of life are affected.
Indeed epidemiologic studies suggest that premature menopause, by any
means, without estrogen therapy, is associated with an increased risk of cognitive
impairment, heart disease, bone fractures, and shorter long-term non-cancer-
related survival.

Cardiovascular Risk

Heart disease is the leading cause of death among U.S. women, accounting for
over 50% of overall mortality. Heart disease in women is underdiagnosed and
undertreated, and public awareness of this fact is under-recognized. Following
menopause the risk of cardiovascular disease dramatically increases. Indeed a
women undergoing hysterectomy for benign disease is approximately 50 times move
likely to die of heart disease than ovarian cancer. This rise in cardiac disease has
been attributed to the change in estrogen status that occurs naturally and surgi-
cally; yet, a distinction is made in the cardiovascular risk associated with surgi-
calandnatural menopause. This connectionbetween estrogen and cardiovascular
disease is based on large population studies such as the Nurses’ Health Study.
Colditz and associates (1987) conducted a 6-year cohort trial of 121,700 U.S.
female nurses, 30 to 55 years old, beginning in 1976. After controlling for age
and cigarette smoking, naturally menopausal women with or without hormone
replacement therapy (HRT) had no appreciable increased risk of cardiovascular
disease. In contrast, women having undergone bilateral oophorectomy and no
HRT had increased risk for cardiovascular disease (relative risk [RR] 2.2, 95%
confidence interval [CI], 1.2-4.2). Use of HRT in the oophorectomized woman
appeared to eliminate this increased risk (RR, 0.9; 95% CI, 0.6-1.6). The conclu-
sion of this study was that bilateral oophorectomy increased the risk of coronary
heart disease; use of HRT appeared to ameliorate this risk.

Recently, Parker and associates (2009) published a 24-year follow-up analysis
of the Nurses’ Health Study. Compared with ovarian conservation, bilateral
oophorectomy at the time of hysterectomy for benign disease is associated with
a decreased risk of breast and ovarian cancer but an increased risk of all-cause
death, fatal and nonfatal coronary heart disease, and lung cancer. In no analysis
or age group was oophorectomy associated with increased survival.

Parker and colleagues (2005) also used a Markov decision-analysis model to
estimate if the ovaries of women at least 40 years of age should be removed
during a hysterectomy for benign disease. Using this model, ovarian conserva-
tion demonstrated a net benefit in overall survival probability at age 80, in
terms of reduced heart disease and hip fracture, offsetting any adverse effects
of new cases of ovarian and breast cancer. The conclusions drawn from this
model are not surprising given a high base rate of cardiovascular disease. The
model accounted for the age-varying mortality estimates with the two notable
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age-associated mortality rates of cardiovascular disease and ovarian cancer.
When examining the survival curves between women with and without ovaries
there was a convergence at age 65 leading the authors to recommend ovarian
conservation up to this age.

Since the cardiovascular disease estimates draw from the Nurses’ Health
Study there is trouble with leaning too heavily on the conclusions of this model.
The Nurses’ Health Study was not a randomized trial and bias could have influ-
enced the results. Further, a recent systematic review failed to find conclusive
evidence of a link between coronary heart disease and bilateral oophorectomy
(Jacoby et al, 2009a). Despite these inconsistencies, these and future studies
are valuable tools to engage women in a serious discussion about the benefits
and risks of oophorectomy, as it draws sharp attention to the real matter of
cardiovascular disease among women.

Musculoskeletal Outcomes

Fifty percent of all white women will experience an osteoporotic fracture at
some point in their lifetime. Osteoporosis is characterized as low bone mass
and microarchitectural bone tissue deterioration. Androgen and estrogen recep-
tors are found in bone cells and have positive roles in bone mass. Both estro-
gens and androgens inhibit bone resorption and androgens increase bone
formation. In a cohort study of over 9000 women 65 years or older, baseline
serum hormone concentrations were compared between 271 women who
subsequently had hip and vertebral fractures and matched control subjects
(Cummings et al, 1998). Those women with undetectable serum estradiol con-
centrations (<5 pg/mL) were 2.5 times more likely to have hip and vertebral
fractures. In a 16-year longitudinal study of women, those who had undergone
an oophorectomy during their postmenopausal years had 54% more osteoporotic
fractures than women with intact ovaries (Melton et al, 2003). This study raises
the issue of worsening osteoporosis in the discussion of whether to remove the
ovaries in a postmenopausal woman who is not taking estrogen replacement.

Sexuality/Neurologic Outcomes

Between the ages of 45 and 55, at the peak rate for hysterectomy and vis-a-vis
oophorectomy, major life events are occurring in women. Aziz and colleagues
(2005a, 2005b) found that, among women in this age group who are adequately
estrogenized with HRT, prophylactic bilateral oophorectomy did not negatively
affect psychological well-being at 1 year. Indeed in this study, both hysterec-
tomy-only and hysterectomy-oophorectomy had a positive effect on psychologi-
cal well-being. Given that most aspects of sexuality are correlated to psychological
well-being, this also improved. Likewise, a recent analysis of the Maryland
Women’s Health Study by Rohl and associates (2008) showed that bilateral
oophorectomy was not associated with adverse effects on mood after hysterec-
tomy, compared with unilateral or no oophorectomy.

Sex steroids are assumed to play a central role female sexual function. Estro-
gen insufficiency contributes to vaginal dryness and thinning of the vaginal
epithelium with resulting decreased sensation. Although estrogen insufficiency
can be amended, there is no standard replacement therapy for androgen defi-
ciency that is also affected by oophorectomy. In a survey aimed at determining
the prevalence of female hypoactive sexual desire disorder, Western European
women having undergone surgical menopause were compared with premeno-
pausal and naturally menopausal women (Dennerstein et al, 2006). Surgically
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menopausal women were more likely to meet the diagnostic criteria for hypo-
active sexual desire disorder relative to the premenopausal or naturally meno-
pausal women (OR 2.1, P = .001). This finding suggests that other endocrine
functions, not replaced by standard HRT, could affect female sexual function.
The possibility of sexual dysfunction should be discussed when considering
prophylactic oophorectomy.

Rocca in three studies (Rocca et al, 2007; 2008a; 2008b) of the same cohort
of Minnesota women documented an increased risk for cognitive impairment
and parkinsonism among women who underwent oophorectomy before meno-
pause. The younger the women who underwent oophorectomy, the greater the
risk for these adverse cognitive outcomes. Based on laboratory evidence for a
neuroprotective effect of estrogen, as well as this clinical research documenting
worse neurologic outcomes among women undergoing oophorectomy before
menopause, cognitive effects should be considered in the discussion of oopho-
rectomy at the time of hysterectomy in a premenopausal woman. It is worth
noting that among woman 65 to 79 years of age, use of conjugated equine
estrogen for HRT was associated with a slightly higher risk of cognitive impair-
ment and dementia compared to women who did not use this HRT (Shumaker
et al, 2004).

Discussion

At this point we have attempted to cull the data relevant to the question of
whether our 47-year-old woman facing an indicated hysterectomy should
remove her ovaries. When balancing all the factors for a normal-risk woman,
the ACOG (ACOG Practice Bulletin No. 89, 2008) recommendation to use meno-
pausal status as the chief indicator for who should and should not consider
prophylactic oophorectomy is sound (Fig. 9-6). In our 47-year-old woman, she
has no personal family history that would sway the various adverse heart, bone,
sexual, and cognitive impacts of premenopausal oophorectomy. Based on the
relevant evidence, our 47-year-old woman should favor keeping her ovaries.
However, the woman may weigh the evidence differently and, bowing to
patient autonomy, the physician may be compelled to perform an oophorec-
tomy if she desires this. Indeed, it appears that many women weigh the evi-
dence differently given that bilateral oophorectomy is performed in 80% of
women 45 to 54 years of age and in about 50% of hysterectomies in women 40
to 44 years of age (Lepine et al, 1997). Further, there is significant nationwide
variation in the practice of bilateral oophorectomy, and nonclinical factors such
as race, insurance status, and geographic location significantly influence this
practice. These findings could suggest that women are swayed into a decision
by incomplete or biased information and overstated risks.

Possibly the issues discussed so far complicate the bottom-line considerations
that women most want to consider. These questions may be: (1) Which option
renders the longest life? (2) Which option renders the best quality of life? (3)
Are these two options mutually exclusive? Later menopause, natural or surgi-
cal, is associated with decreased cardiovascular risk but increased breast and
endometrial cancer risk. On a population level, several investigators have
studied this balance of acquired and cancer mortality rates. Ossewaarde and
associates (2005) concluded that an older age of menopause was associated with
a lower age-adjusted mortality rate, tipping the balance away from the cancer
risks. This statistic is contrasted against a population-based study that found
that overall mortality was not increased in surgically menopausal women
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Figure 9-6 The decision-
making process in considering
oophorectomy at the time of
hysterectomy in a woman
without remarkable hereditary
or acquired risks. Asterisks (*)
indicate points of potential
conflict. The accessibility of the
ovaries and the feasibility of
vaginal or laparoscopic surgery
is dependent on surgeon skill.
LAVH, Laparoscopic-assisted
vaginal hysterectomy.
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(Rocca et al, 2006). However, mortality rate was higher among women who had
had their ovaries removed before the age of 45, with the increase mainly in
women who had not received estrogen up to the age of 45 (Rocca et al, 2006).
These findings echo those described earlier by Parker and colleagues (2005),
wherein surgically menopausal women had an estimated mortality rate of 8.6%
more than those who had ovarian conservation when the surgery was done
before age 55 years, and 3.9% more for patients who had oophorectomy done
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before age 59 years. In fact, based on the most recent analysis by Parker and
associates (2009), with an approximate 35-year lifespan after hysterectomy, one
additional death would be expected for every nine oophorectomies performed.

Hereditary cancer risks will influence the balance of acquired and cancer
mortality rates but a woman's awareness of her family cancer risks may not
be so easy to appreciate for either the patient or physician. Difficulty in assess-
ing the risk in women with a family history of ovarian cancer includes small
family size, families with predominately male offspring, unknown paternity,
difficulties in obtaining medical records, death of a relative at an early age
before genetic expression of ovarian cancer, patient refusal to give information,
physician noncooperation, misclassification of ovarian cancer as not ovarian,
and patient ignorance of family members’ causes of death. It would appear that
in reference to the bottom-line questions, notwithstanding hereditary cancer
risks, life expectancy would be optimized with ovarian conservation at least up
to the age of menopause.

Quality of life is a difficult topic; one woman’s quality of life may be better
if she feels her risk of dying from cancer is reduced following oophorectomy
irrespective of her potential risks of dying from heart disease. Nevertheless,
Teplin and associates (2007) found scores using the Medical Outcomes Study
Short Form 36 Quality-of-Life Survey did favor ovarian conservation at the time
of hysterectomy. The difference was evident at 6 months following surgery but
by 2 years this difference evaporated. It is reassuring that there do not appear
to be any remarkable long-term differences between women who do and do
not keep their ovaries with hysterectomy in regard to overall quality of life.

A consideration in managing the acquired risks of oophorectomy is HRT.
Speroff and associates (1991) described a risk-benefit analysis of elective oopho-
rectomy. A feature not appreciated in other such analyses was the matter of
patient compliance with use of the HRT. Taking into account the risks of coro-
nary heart disease, breast cancer, and osteoporotic fracture, and the influence
of estrogen on these processes, the Speroff study illustrated that when compli-
ance with estrogen therapy is perfect, oophorectomy yields longer life expec-
tancy than retaining ovaries (Speroff et al, 1991). However the Women'’s Health
Initiative (WHI) studies place this conclusion in doubt. On the matter of coro-
nary heart disease in the WHI, among women aged 50 to 79 conjugated equine
estrogen offered no overall protection against myocardial infarction or coro-
nary death (Hsia et al, 2006). Given the tenuous and diminishing support for
using HRT in the midst of the prevailing evidence, HRT should not be seen as
a means to ameliorate the acquired risks of oophorectomy.

Returning to our 47-year-old woman, examining the individual health con-
siderations, overall life span, and quality of life we still arrive at the conclusion
she should keep her ovaries. Should this patient still like to remove her ovaries,
citing she can use HRT to offset her risk, this too appears to rest on shaky
evidence. If this patient remains undecided, are there unaccounted for differ-
ences between women who do and do not wish to have their ovaries removed
with hysterectomy? In regard to this question, Aziz and coworkers (2005a)
found that personality, sexuality, and the nature and severity of preoperative
symptoms differed markedly among women who pursued prophylactic oopho-
rectomy at elective hysterectomy. Such women appeared to be more anxious,
less sexual and less emotionally attached to their partners. This group was also
characterized by more episodes of irregular bleeding, a greater prevalence of
climacteric symptoms, and more extensive use of hormonal replacement
therapy (Aziz et al, 2005a). Thus, among women who pursue oophorectomy,
values and personality issues also appear to influence the decision process.
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In conclusion, in normal-risk women having hysterectomy, menopause
status is a reasonable reference to make recommendations about oophorec-
tomy; conserving ovaries before menopause and possibly removing them after-
ward. There is a growing body of literature suggesting that ovaries should be
conserved even after menopause, but this remains controversial. Hereditary
and acquired risk factors exist for cancer and benign ovarian disease, and it is
imperative that physicians be aware of these factors and be able to apply them
to their patients such that the patient can make an informed decision. Once
the decision to perform bilateral oophorectomy at hysterectomy has been
made, the gynecologist should remove the ovaries by the same route as the
hysterectomy if possible, taking special care to avoid damage to the ureter. In
counseling patients, physicians should be aware of their own biases and how
these beliefs might influence both the decision to do oophorectomy and its
surgical approach.
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©I Video Clips on DVD

10-1 Conventional Total Laparoscopic A: Development of Bladder Flap
Hysterectomy and Sealing of Right Uterine
A: Sealing and Transection of Left Vessels
Infundibulopelvic Ligament B: Transection of the Upper
B: Development of Bladder Flap Pedicles on the Left Uterine
C: Uterine Vessel Ligation Corpus
D: Colpotomy C: Transection of the Uterine
10-2 Robotic-Assisted Laparoscopic Corpus from the Cervix
Supracervical Hysterectomy D: Closure of the Cervical Os

Approximately 40% of hysterectomies in the United States are performed by
minimally invasive routes, including laparoscopic hysterectomy with or without
vaginal or robotic assistance and vaginal hysterectomy (see Chapter 7). Since
laparoscopic-assisted vaginal hysterectomy was introduced by Reich in 1989,
laparoscopic surgery for hysterectomy has gained popularity but has not
resulted in widespread conversion of abdominal hysterectomies to minimally
invasive procedures as initially predicted. Reasons for this include the steep
learning curves associated with advanced laparoscopic techniques (laparo-
scopic suturing and knot-tying, difficult bladder dissection, ureterolysis, and
difficult retroperitoneal dissection) and insufficient advanced laparoscopic
training and experience in many residency programs. After Food and Drug
Administration (FDA) approval of robotic-assisted laparoscopy for gynecologic
surgery in 2005, increased adoption of minimally invasive surgery has ensued,
especially in gynecologic oncology. Laparoscopic suturing and precise dissec-
tion for pelvic and para-aortic lymph node excision and radical hysterectomy
have been revolutionized with robotic assistance, partly because of three-
dimensional magnified views and endowrist instrumentation with seven
degrees of freedom.

Types of laparoscopic hysterectomy include total laparoscopic hysterectomy
(TLH; extirpation of the uterus and cervix) and laparoscopic supracervical or
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Table 10-1 Staging of Laparoscopic Hysterectomy

Stage 0 Laparoscopy performed without additional laparoscopic procedures prior to vaginal
hysterectomy

Stage 1 Laparoscopy including both laparoscopic adhesiolysis and/or excision of endometriosis prior to
vaginal hysterectomy

Stage 2 Laparoscopic mobilization of either or both adnexa prior to vaginal hysterectomy

Stage 3 Laparoscopic dissection of bladder from uterus in addition to transection of all upper pedicles
prior to vaginal hysterectomy

Stage 4 Uterine artery and all upper pedicles transected and bladder flap dissected laparoscopically

Stage 5 Anterior and/or posterior colpotomy or entire uterus freed laparoscopically

Subscript 1 One ovary excised laparoscopically

Subscript 2 Both ovaries excised laparoscopically

subtotal hysterectomy (LSH; removal of the uterine corpus with preservation
of the cervix). All steps of TLH are performed by the laparoscopic route
whereas laparoscopic-assisted vaginal hysterectomy (LAVH) encompasses the
laparoscopic portions of the procedure (ligation and transection of the utero-
ovarian or infundibulopelvic ligaments, broad ligament, and possibly the
uterine vessels) with the remaining steps completed by vaginal route (colpot-
omy, bladder dissection, ligation and transection of the uterosacral and cardinal
ligaments). Staging of the various types of laparoscopic hysterectomy is shown
in Table 10-1. According to the Cochrane review, the term “laparoscopic hys-
terectomy” should be applied to any hysterectomy in which all vessels are
occluded laparoscopically. When no portion of the procedure is performed
vaginally, the term “total laparoscopic hysterectomy” should be employed. This
chapter will discuss total and supracervical laparoscopic hysterectomies, LAVH,
and robotic-assisted laparoscopic hysterectomy, and will briefly summarize

single-port laparoscopic hysterectomy.

Case 1: Abnormal Uterine Bleeding and Endometrial Hyperplasia

A 48-year-old gravida 3, para 3 woman presents with
complaints of heavy, prolonged, frequent uterine bleeding for
the last 9 months. Her menses are not associated with
cramping or pelvic pain. Gynecologic history includes regular
Papanicolaou (Pap) smears, which are all normal, and no
history of sexually transmitted diseases. Past medical history is
significant only for hypertension. She is taking a beta-blocker,
multivitamin, and calcium; does not exercise regularly; and has
no other medical problems. Family history is significant only for
a maternal grandmother with history of breast cancer. She
does not smoke, drink, or take drugs. On examination her vital
signs are within normal limits, and her body mass index is

25 kg/m?. On speculum examination there is some blood at the
vaginal vault, no lesions on the bladder base or vaginal walls,
and cervix is appears normal. Her uterus is 6 to 8 weeks in size
and nontender; rectovaginal examination reveals no
parametrial thickening or cul-de-sac nodularity. Ultrasound

evaluation revealed a thickened endometrial lining and normal
uterus and ovaries. An endometrial biopsy and endocervical
sampling demonstrated endometrial glands (back-to-back
architecture) with luminal outpouching, and minimal
intervening stroma lined by atypical cells. A diagnosis of
complex hyperplasia with atypia was made.

Discussion of Case: Total Laparoscopic Hysterectomy
Abnormal uterine bleeding (AUB) can be caused by many
different conditions. The specific diagnostic approach will
depend on whether the patient is premenopausal,
perimenopausal, or postmenopausal. In the perimenopausal
female normal hormonal cycling begins to change, a decrease
in progesterone secretion coupled with continued estrogen
secretion can cause the endometrium to grow and produce
excess tissue. This histologic change in the endometrium
(endometrial hyperplasia) can potentially cause abnormal
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Figure 10-1 A, Egg crate
mattress and positioning for
laparoscopic hysterectomy
cases. B, Chest taping for steep
Trendelenburg position.

Case 1: Abnormal Uterine Bleeding and Endometrial Hyperplasia—cont'd

bleeding. Also, the obese woman has high levels of John Radcliffe Hospital, Oxford, UK, by Pennant and associates
endogenous estrogen due to the conversion of (Pennant et al, 2008). When considering management
androstenedione to estrone and the aromatization of strategies for women who have a biopsy diagnosis of atypical
androgens to estradiol, both of which occur in peripheral endometrial hyperplasia, clinicians and patients should take

adipose tissue (Potischman et al, 1996). The presence of nuclear into account the considerable rate of concurrent carcinoma.
atypia is a worrisome finding in this case and puts the patient This patient was amenable to minimally invasive surgery, had a
at risk to develop carcinoma. More important, the rate of normal-sized uterus and thus required no morcellation of the
endometrial carcinoma found at hysterectomy in women with uterus. Cancer staging with prehysterectomy, pelvic washings,
a biopsy diagnosis of atypical endometrial hyperplasia is 42.6%  and para-aortic and pelvic lymph node dissection can be
according to a study by The Gynecologic Oncology Group performed by conventional or robotic-assisted laparoscopy.
(Trimble et al, 2006) . A similar rate, 45.6%, was reported at

Surgical Technique: Total Laparoscopic Hysterectomy
(See Video 10-1 ¢&)

1. The patient is positioned directly on an egg crate mattress or beanbag
cushion, which has been taped to the surgical bed (Fig. 10-1A). In cases in
which a steep angle of Trendelenburg positioning is required, we work with
our anesthesia colleagues to tape the patient’s chest to the bed without
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restricting ventilation (see Fig. 10-1B). These maneuvers prevent slippage
of the patient toward the head of the bed while in steep Trendelenburg
position. The legs are placed into Allen or Yellofin stirrups (Allen Medical
Systems, Acton, MA) with the heel resting easily into the back of the boot,
ascertaining that no lateral pressure on the calves, internal rotation of the
knees, nor hyperflexion of the hips is present. Arms are tucked bilaterally
with hands protected by pieces of egg crate or similar material. The hands
must be checked intermittently to make sure that changing positions of the
stirrups or foot of the bed do not result in inadvertent injury to the tucked
hand. If the patient with tucked arms is wider than the bed, padded sleds
are used to keep the arms in place. A three-way catheter facilitates retro-
grade filling of the bladder during difficult bladder dissection.

. Uterine manipulators include the RUMI or ZUMI with Koh colpotomizer

and balloon occluder (CooperSurgical Inc., Trumbull, CT), VCare (Conmed
Corporation, Utica NY), the reusable Valtchev uterine manipulator (Conkin
Surgical Intruments, Toronto, Canada), and the Pelosi uterine manipulator
(Apple Medical, Bolton, MA). Placement of the uterine manipulator is per-
formed concomitant with setup of laparoscopic equipment. More recently,
the Koh uterine manipulator has been adapted with an independently
standing bedside attachment, specifically for, but not limited to, robotic-
assisted surgery (Fig. 10-2A and B). This minimizes the need for a vaginal
assistant. One or two held stitches placed in the cervical parenchyma at 3
and 9 o'clock via vaginal route are threaded through the grooves of the
snugly fitting Koh colpotomizer cup, easing placement of the RUMI manip-
ulator. The VCare (Fig. 10-3) and Valchev manipulators do not require stay
sutures. Choice of uterine manipulator is a matter of surgeon preference.
The RUMI arm and associated colpotomizer cups and Valtchev and Pelosi
uterine manipulators are reusable alternatives.

. Our technique employs a 5-mm laparoscope inserted into a 5-mm optical

trocar introduced through an intraumbilical incision for most laparoscopic
hysterectomies whether conventional or robotic-assisted. Alternatively, a
left upper quadrant port placement (two fingerbreadths below the subcostal
margin in the midclavicular line) is performed to gain peritoneal access if
infraumbilical adhesions are anticipated. For enlarged uteri, the laparo-
scope port is placed cephalad of the umbilicus. Distance away from the
umbilicus depends on uterine size and whether concomitant para-aortic
lymph node dissection is performed. Accessory ports are placed in the
bilateral lower quadrants and lateral of the umbilicus as desired (Fig. 10-4).
Size of the accessory ports depends on instrumentation. One or two 5 to
12 mm trocars with conical valves are used for introduction of CT-1 or CT-2
needles. The conical valve minimizes escape of pneumoperitoneum during
extracorporeal knot tying. The 5 to 12 mm port is easily enlarged to 15 mm
for introduction of a uterine morcellator. Insufflation of CO, through an
upper-quadrant port and plume evacuation through one of the lower quad-
rant ports optimizes visual clarity and allows movement of gas upward
when the patient is in steep Trendelenburg position.

. Once all ports are placed, the entire perintoneal cavity is inspected. The

same principles of countertraction and exposure in open and vaginal surgery
apply to laparoscopy except when utilizing electrosurgical instruments. The
instrumentation is longer; the incisions are smaller; and the field is magni-
fied in two dimensions on the screen for conventional laparoscopy. We
apply the same surgical techniques for laparoscopic hysterectomy as for
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Figure 10-2 Uterine
manipulators. Koh colpotomizer
system: A, The Koh cup
attached to the RUMI uterine
manipulator causing acute
anteversion of the uterus.

B, Close-up of the Koh uterine
manipulator.
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abdominal hysterectomy with the exception of suture ligation of pedicles
(vessel-sealing devices instead of suture ligation, although many surgeons
use vessel-sealing devices via laparotomy). Adhesions, which obscure the
operative field or port-site areas, are lysed. Excision of superficial cul-de-sac
or pelvic sidewall endometriosis is easiest when all organs and sidewall
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Figure 10-3 VCare uterine
manipulator.

Figure 10-4 Port placement
for conventional operative
laparoscopy.
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attachments are intact. We emphasize that most “smart” bipolar and ultra-
sonic devices must be utilized with little or no tension on the tissues
to ensure vessel sealing (see the discussion of electrosurgical intruments
later in the chapter). This “no-tension” principle is counterintuitive to
maximizing countertraction to gain exposure but results in less blood
loss.

5. We commence the hysterectomy by manipulating the uterine fundus
away from the operative site to enhance exposure. The ipsilateral round
ligament is electrosurgically or ultrasonically ligated and cut. This allows
easy access for dissection of the retroperitoneal space and exposure of the
ureter. The anterior broad ligament peritoneum is incised inferiorly to the
bladder flap and superiorly toward the infundibulopelvic ligaments (see
Video 10-1B @1). The bladder flap is dissected with simultaneous upward
traction of the cervix and retroflexion or midplane uterine placement. The
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areolar tissue is incised to a level 1 cm below the colpotomizer cup. The
ureter is visualized transperitoneally or through retroperitoneal dissection,
where it courses in the medial leaf of the broad ligament toward its path
beneath the uterine vessels.

6. When we perform concomitant salpingo-oophorectomy, we dissect a window
in the medial leaf of the broad ligament above the ureters and ligate and
cut the ovarian vessels (see Video 10-1A ¢E1). Alternatively, the utero-
ovarian ligament is sealed and cut prior to dissecting and incising the broad
ligament and skeletonizing the ipsilateral uterine vessel (see Video 10-1C
g€ Once the uterine vessel is sealed, the same pedicles are ligated on the
contralateral side. Division of the uterine vessels after they are sealed bilat-
erally minimizes uterine back-bleeding. The cardinal ligaments are sealed
and incised bilaterally prior to or after colpotomy depending on surgeon
preference (see Video 10-1D g1). The uterosacral ligaments are incised as
part of the colpotomy incision but can be tagged with suture for concomi-
tant uterosacral ligament vaginal vault suspension or culdoplasty.

7. Colpotomy is performed with either a monopolar, bipolar, or ultrasonic
hook. Another option is the monopolar tip of a recently introduced dual
purpose instrument (Ligasure Advance, Covidien Inc., Boulder, CO). Alter-
natively, the ultrasonic energy scissors (Harmonic Ace, Ethicon Inc., Cin-
cinnati, OH) or monopolar scissors may be utilized. The superior border of
the colpotomizer or cervical rim of the VCare manipulator cup delineates
the incision line for the colpotomy. A tight-fitting colpotomizer or cup
around the cervix provides the greatest amount of upward countertraction
to ensure that the bladder is thoroughly dissected away for safe colpotomy
and results in optimal vaginal length. Once the cervix is incised from the
vagina, the uterus is pulled through the vagina and sent for pathologic
examination. A balloon occluder or tied-off glove is introduced into the
vagina to maintain pneumoperitoneum. Alternatively, the uterus may be
placed into the vagina to maintain pneumoperintoneum. Large myomatous
uteri are morcellated in total or to a size suitable for delivery through the
vagina.

8. Closure of the vaginal cuff can be done with simple or figure-of-eight
interrupted No. 0 delayed absorbable sutures or a running suture using a
Lapra-Ty (Ethicon, Inc., Cincinnati, OH) at each end. When closing the
vaginal cuff we utilize laparoscopic needle holders and tie our knots with
a open- or closed-ended knot pusher. A cautionary note is that increasing
rates of dehiscence of the vaginal apex have been reported (Kho et al, 2009)
and that interrupted delayed absorbable sutures for closure and use of
ultrasonic or bipolar energy cutting devices, which minimize lateral thermal
damage of tissue (as opposed to monopolar energy cutting devices) for
colpotomy may help to circumvent vaginal cuff dehiscence.

9. We recommend reattachment of the uterosacral ligaments to the vaginal
cuff in all cases to decrease risk of postoperative vaginal apex prolapse. In
cases of mild uterine prolapse, the uterosacral ligaments are attached to
the vaginal cuff with No. 0 absorbable or delayed absorbable sutures with
or without reefing the cul-de-sac peritoneum. For greater amounts of uterine
prolapse, multiple stitches are placed, bilaterally suspending the vagina
high on the uterosacral ligaments. We recommend a peritoneal incision to
release the ureters lateral of the uterosacral ligaments if necessary (Fig.
10-5). We also recommend routine use of cystoscopy to evaluate upper and
lower urinary tract injury.
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Figure 10-5 A and B, Ureterolysis with relaxing incision medial to the right ureter on the right pelvic sidewall.

10. When concluding a laparoscopic case, we routinely inspect all pedicles
with decreased insufflation. All port incisions that are greater than
8 mm in diameter are closed en bloc with a fascial closure device, such
as the Carter-Thomason CloseSure System (Inlet Medical, Inc., Eden

Prairie, MN).

Case 2: Symptomatic Uterine Fibroids Refractory to Medical Therapy and Desires Preservation

of the Cervix

The patient is a 42-year-old gravida 1, para 0 female who
presents for consultation regarding hysterectomy for
menometrorrhagia and dysmenorrhea for the past 2 years and
known uterine fibroids. She reports daily bleeding for the last 2
months. She had an intrauterine device (IUD) in the past that
was removed 6 months ago. She failed medical management
with oral contraceptives and nonsteroidal anti-inflammatory
drugs (NSAIDs). Past medical and surgical histories are
unremarkable. Physical examination shows an anteverted
globular uterus which is 10 weeks in size. Her laboratory
studies are unremarkable except a borderline low hematocrit
of 32.4%. A Pap smear showed no malignant cells. Saline
infusion sonogram was benign-appearing without polyps but
confirming two transmural uterine fibroids (largest 2.5 cm in

diameter), and an office endometrial biopsy was benign. She is
not interested in future fertility or conception. She is an
equestrian and manages a horse farm. She desires definitive
management with hysterectomy and would like to discuss
robotic-assisted laparoscopic hysterectomy with preservation
of her cervix.

She was counseled regarding all options, including
conventional LSH versus robotic-assisted LSH and chooses to
proceed with robotic-assisted LSH. See Rationale for
Supracervical Hysterectomy section later in this chapter.

Discussion of Case: Supracervical Hysterectomy
Abnormal uterine bleeding, specifically heavy menses and
intermenstrual bleeding, can occur within a histologically
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Case 2: Symptomatic Uterine Fibroids Refractory to Medical Therapy and Desires Preservation

of the Cervix—cont'd

normal uterus or can be associated with uterine fibroids,
adenomyosis, or neoplasia. Menometrorrhagia can present
with mild anemia, as in this case, or be so severe that some
women even require iron supplements or transfusions. This
patient continued to have symptoms despite medical
management, and experienced a lower health-related quality
of life; thus, it is reasonable to consider hysterectomy as part of
her treatment plan. Although treatments such as endometrial
ablation or levonorgestrel intrauterine devices are effective in
many women, hysterectomy has been shown to have a very
high satisfaction rate in women with menometrorrhagia and
an excellent cure rate for abnormal uterine bleeding,

dysmenorrhea, and cramping. This patient desires preservation
of her cervix and was informed that she may continue to have
cyclic vaginal bleeding and will require routine Pap smears.
After a careful informed consent with review of the
alternatives, risks, benefits, and outcomes, and documentation
that no further childbearing is desired, a supracervical
hysterectomy was chosen. In general, unless she has a strong
desire for ovarian removal or is at high risk for ovarian cancer,
we do not favor prophylactic removal of ovaries in a
premenopausal woman having a hysterectomy by any route.
Review Chapter 9 for an in-depth discussion of prophylactic
oophorectomy.

Surgical Technique: Laparoscopic Supracervical Hysterectomy
(See Video 10-2 )

Steps 1 to 6 described for total laparoscopic hysterectomy are the same for
supracervical hysterectomy. See Videos 10-2B and 10-2D for transection of
upper uterine pedicles .

Dissection of the bladder flap for LSH is not as extensive as that for TLH
unless the patient is undergoing concomitant laparoscopic sacral cervicopexy
(see Video 10-2A ¢€J). Transection of the cervix at or below the level of the
internal os is performed after both uterine vessels are sealed (see Video 10-2C
@1). We recommend either a monopolar, bipolar, or ultrasonic hook for tran-
section of the uterine corpus from the cervix. Another option is the monopolar
tip of a recently introduced dual purpose instrument (Ligasure Advance, Covi-
dien Inc., Boulder, CO). Alternatively, the ultrasonic energy scissors (Harmonic
Ace, Ethicon Inc., Cincinnati, OH) or monopolar scissors may be utilized. A
monopolar lasso-like instrument is also available but has not been widely
adopted. When transecting the cervix, we recommend excising the upper
portion of the endocervical canal in the shape of a cone and cauterizing the
remainder of the endocervical canal to minimize the risk of postoperative
cyclic bleeding in the premenopausal patient.

The top of the cervix is either closed with 1 to 2 figure-of-eight or simple
stitches of No. 0 absorbable suture to reapproximate cervical parenchyma or
the cervical stump is reperitonized with the bladder flap (see Video 10-2D €&1).
Our preference is to suture the cervical stump closed because we usually reat-
tach the uterosacral ligaments to the cervix.

We recommend reattachment of the uterosacral ligaments to the posterior
cervix in most cases to decrease risk of postoperative vaginal apex prolapse. In
cases of mild uterine prolapse, the uterosacral ligaments are attached to the
posterior cervix with No. 0 absorbable or delayed absorbable sutures with or
without reefing the cul-de-sac peritoneum. For greater amounts of uterine
prolapse, multiple stitches are placed bilaterally suspending the cervix high on
the uterosacral ligaments. As noted earlier, we recommend a peritoneal inci-
sion to release the ureters lateral to the uterosacral ligaments in order to
prevent kinking the ureters.
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Figure 10-6 Port placement
for robotic-assisted
laparoscopy.

Surgical Technique: Robotic-Assisted Total Laparoscopic Hysterectomy
and Supracervical Hysterectomy (see Video 10-2A to D &)

Port placement for robotic-assisted TLH and LSH is shown in Figure 10-6. Three
to four robotic ports are placed in addition to an assistant port for introduction
of sutures and needles. Once the robot is docked, a 10-mm port is used for
introduction of the robotic arm housing the three-dimensional camera.

Depending on surgeon preference (dominant hand), the monopolar scissors
or harmonic scalpel is placed in the right 8-mm robotic port. The bipolar or PK
vessel-sealing forceps are placed in the left side 8-mm robotic port. A third
robot port may be used for retracting instruments (bowel graspers and forceps
or uterine tenaculum) and can be placed on either the right or left side. All
robotic instruments, except the harmonic scalpel, have seven degrees of
freedom with the ability to rotate and articulate. Because of the nature of ultra-
sonic energy, the instrument cannot bend at the wrist of the instrument.

The TLH and LSH steps are identical to those of conventional laparoscopy.
However, exchange of instrumentation is minimized. We recommend using
one source of energy (either bipolar or monopolar) on a vascular pedicle unless
there is loss of control of bleeding. For example, the utero-ovarian vessels
should be sealed with bipolar forceps and then cut with scissors without the
application of monopolar energy.

The colpotomy for a TLH and cervical transection at the level of the internal
os for LSH can be performed with either a monopolar hook or a monopolar
scissor. A smoke evacuator or suction with the suction-irrigator device by the
surgical assistant clears the visual field. The smoke evacuator should be placed
on a port upstream from the insufflation port.

10-mm conventional
accessory port

10-12 mm
Rectus laparoscope port

abdominis muscle

8-mm robotic

External accessory port

iliac artery

Superficial
circumflex artery

Uterine
fundus

Superficial
epigastric artery Femoral artery
Superficial external

pudendal artery Pubic symphysis

Descargado para Alberto Paredes (al parla@yahoo.es) en Colegio Medico Del Peru de ClinicalKey.es por Elsevier en septiembre 26, 2017.
Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2017. Elsevier Inc. Todos los derechos reservados.



Laparoscopic and Robotic-Assisted Total and Supracervical Hysterectomy 189 n

We close the vaginal cuff and cervical stump with figure-of-eight No. 0 poly-
glycolic acid suture on a CT-1 needle. At least one robotic needle holder should
be used in the surgeon’s dominant hand. Our preferred instrument is a suture-
cut needle holder. Intracorporeal knots are thrown with either a smaller needle
holder in the assisting hand or the larger needle holder in the dominant hand.

It is much easier to morcellate the uterine corpus or bulky uterus after
undocking the robot; therefore, this is the final step prior to port closure.

Surgical Technique: Laparoscopic-Assisted Vaginal Hysterectomy

The surgical technique for LAVH is identical to TLH except that colpotomy,
ligation of the lower uterine pedicles, and possibly bladder dissection are
achieved by the vaginal route. Many surgeons seal and cut the round ligaments
and utero-ovarian or infundibulopelvic ligaments, dissect the broad ligaments,
and dissect the bladder flap by laparoscopic route and complete the additional
steps by vaginal route.

The uterine vessels may be sealed and cut by laparoscopic route or cut or
sealed and ligated via vaginal route.

See Chapter 7 for surgical technique of vaginal hysterectomy and Table 10-1
for staging of laparoscopic hysterectomy.

Surgical Rationale

Laparoscopic Supracervical Hysterectomy

Laparoscopic supracervical hysterectomy (LSH) has gained popularity over the
last decade because of technical ease and purported benefits, including
decreased complications, preserved pelvic organ support, and improved urinary
and sexual function compared to hysterectomy involving removal of the cervix.
This surgical procedure encompasses the extirpation of the uterine corpus at
or below the internal cervical os and ablation of the endocervical canal after
removal of the corpus. LSH is indicated in patients who are candidates for lapa-
roscopic hysterectomy and have no history of cervical dysplasia, uterine hyper-
plasia, known or suspected malignancy, or cervical fibroids. Patients interested
in supracervical hysterectomy must have normal and up-to-date screening for
cervical cancer and a normal gross appearance of the cervix documented prior
to surgery. Owing to the probable benefit of mesh erosion prevention at the
vaginal apex, LSH is a favorable alternative in patients with uterovaginal pro-
lapse, who desire or require hysterectomy and are undergoing concomitant
laparoscopic sacral colpopexy (Griffis and Hale, 2005). In LSH, morcellation of
the uterine corpus is required to facilitate its removal through the port site
incisions; therefore, adequate preoperative evaluation of the uterine lining to
exclude premalignant changes or malignancy is necessary. Finally, if the
patient has a history suspicious for leiomyosarcoma (rapidly enlarging uterine
fibroid associated with menometrorrhagia), laparotomy and possible staging
should be recommended in lieu of laparoscopy.

The possible benefits of supracervical hysterectomy with regard to periop-
erative morbidity and postoperative sexual and urinary function are not sub-
stantiated by medical evidence. In three randomized controlled trials comparing
open total and subtotal hysterectomies, there were no differences in complica-
tions including visceral or vascular injury, blood loss requiring transfusion, or
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postoperative infection. The incidence of postoperative cyclical vaginal bleed-
ing ranged from 5% to 20% in women randomized to supracervical hysterec-
tomy. Approximately 1.5% of participants required trachelectomy within 3
months. There were no differences in postoperative stress or urge urinary
incontinence, urinary frequency, or incomplete bladder emptying in most
studies. However, one European study did find a higher incidence of urinary
incontinence after subtotal hysterectomy (see Lethaby et al, 2006). In regard
to sexual function, there was no difference in any outcome in any of the pro-
spective studies. Retrospective studies comparing outcomes between TLH and
LSH demonstrate conflicting results. One large managed care organization
study demonstrated longer operative time, but less blood loss, shorter hospital
stay, and fewer major complications in LSH compared to total laparoscopic
hysterectomy (ACOG Committee Opinion No. 388, 2007). Despite the lack of
data supporting superior outcomes for supracervical hysterectomy, choosing
between total and subtotal hysterectomy is a personal decision and some
women may in fact have some alterations in sexual response if their cervix is
removed. Detailed preoperative discussions are important because many
patients have strong preexisting ideas about preserving (or removing) the
cervix.

Robotic-Assisted Laparoscopic Hysterectomy

Trends in laparoscopic and robotic surgery among gynecologic surgeons, espe-
cially gynecologic oncologists, are evolving toward minimally invasive surgery
(MIS), especially robotic-assisted laparoscopy. Minimally invasive surgical tech-
niques have been utilized with increasing frequency in the management of
endometrial cancer, the most common gynecologic malignancy in the United
States. Numerous academic centers and practitioners have published their
experience with this new technology. The use of MIS techniques does not
appear to adversely affect survival for gynecologic malignancy, and quality of
life is improved in the postoperative period. Robotic-assisted laparoscopy
improves surgical precision in lymph node dissections compared to conven-
tional laparoscopy and increases node counts. It also results in less blood loss
and faster recovery. Nevertheless, the use of MIS is still limited owing to a
prolonged learning curve, availability, and associated costs of robotic technol-
ogy, with studies demonstrating a need of between 20 and 100 cases for optimal
nodal counts and operating times (Abu-Rustum et al, 2003; Altgassen et al,
2000). Robotic-assisted TLH with the da Vinci Surgical System (Intuitive Surgi-
cal, Inc, Sunnyvale, CA) offers advantages over conventional TLH because of
three-dimensional vision, wrist-like range of motion of instrumentation, and
most likely, a shorter learning curve for suturing and intracorporeal knot-tying
in comparison to conventional laparoscopy. A recent comparative study of
three surgical methods for hysterectomy with staging for endometrial cancer
(robotic assistance, laparoscopy, laparotomy) by Boggess and associates (2008)
demonstrated that robotic assist with staging is feasible and preferable over
laparotomy and perhaps may be preferable over traditional laparoscopy in
women with endometrial cancer.

Single-Port Laparoscopic Hysterectomy

There has been recent interest in single-port laparoscopic hysterectomy with
touted benefits of shorter hospitalization, decreased postoperative pain, and
improved aesthetics. There are a variety of flexible single ports with multiple
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holes for insertion of various trocars or gelports, which allow placement of
multiple trocars. The instrumentation ideal for single-incision surgery includes
flexible scopes with operative flexible arms and flexible instruments with the
ability to reticulate and articulate allowing triangulation of instruments. These
emerging techniques for minimally invasive hysterectomy are evolving and
will be greatly improved with new innovations and flexible robotics. Addition-
ally, magnetically secured and controlled instruments are currently in develop-
ment. This technique has not yet been widely adopted and results are
preliminary. Most pioneers of single-port laparoscopy stress the advantages of
improved cosmetic appearance of a single-umbilical incision and less postop-
erative pain in spite of longer operative times (early experience) and more
expensive instrumentation compared to conventional laparoscopy.

Laparoscopic-Assisted Vaginal Hysterectomy

Laparoscopic-assisted vaginal hysterectomy (LAVH) was first introduced as an
alternative to total abdominal hysterectomy in cases difficult to manage solely
by vaginal route or when vaginal approach is contraindicated. Most of the indi-
cations for LAVH are the same as for TLH: endometriosis, significant pelvic
adhesions, pelvic inflammatory disease, multiple cesarean sections, previous
procedures involving the uterus (e.g., myomectomy), adnexal disease when
hysterectomy is indicated, enlarged uterus, uterine hypomobility, and reduced
vaginal access. Indications for LAVH over TLH include lack of proficiency with
suturing skills for colpotomy closure by laparoscopic route, lack of technical
feasibility of TLH due to instrumentation requirements, presence of significant
bladder adhesions, medical indications, need to morcellate a bulky uterus by
vaginal route, and surgeon preference (ACOG Committee Opinion No. 311,
2005). Many surgeons proficient in both TLH and vaginal hysterectomy see no
indication for LAVH. Contraindications to LAVH include carcinoma or sus-
pected carcinoma with need for morcellation of the uterus, large or suspicious
adnexal masses, inability to use general anesthesia, inability to access the peri-
toneal cavity with ports, and lack of hip joint mobility for placement in lithot-
omy position.

Vessel-Sealing Technology

Choice of pedicle- and vessel-sealing instrumentation is based on surgeon pref-
erence. No tension should be used with application of vessel-sealing technol-
ogy, which coagulates and divides pedicles.

The Harmonic Scalpel technology (Ethicon Endo-Surgery, Cincinnati, OH)
uses ultrasonic energy for controlled coagulation and cutting. Coagulation
occurs by means of protein denaturation when the vibrating blade couples with
protein, denaturing it to form a coagulum that seals small vessels. When the
effect is prolonged, secondary heat is produced that seals larger vessels. The
active blade oscillates at approximately 55,000 cycles per second, which results
in precise cutting without generating either smoke or char. The vibration of
the ultrasonic scalpel is thought to generate low heat at the incision site with
a reported 1 mm of thermal spread. The Enseal Device (Ethicon Endo-Surgery,
Cincinnati, OH) combines mechanical pressure and energy to seal vessels and
divide pedicles while closing the device. This high compression application
uses low-energy voltage to control temperature and current flow, which results
in 1 mm of thermal spread while minimizing char, stickiness, and smoke. Liga-
sure technology (Covidien, Boulder, CO) uses the combination of pressure and
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Figure 10-7 Vessel-sealing
devices A, Harmonic Ace.
(Courtesy of Ethicon Endo-
Surgery, Inc) B, Enseal Device.
(Courtesy of Ethicon Endo-
Surgery, Inc) C, Ligasure 5 mm
Device. (Courtesy of Covidien,
Inc) D, Ligasure Advance with
close-up of tip. (Courtesy of
Covidien, Inc) E, Gyrus cutting
forceps (5 mm).

energy to create the vessel seal by melting the collagen and elastin in the vessel
walls and re-forming it into a permanent, plastic-like seal. An internal blade
subsequently divides the tissue. The instrument may also be used to mechani-
cally divide tissue without the application of energy. The Ligasure instruments
minimize thermal spread to approximately 2 mm and are available in 5-mm
and 10-mm diameter sizes. The recently released Ligasure Advance combines
5-mm Ligasure vessel-sealing technology with a monopolar tip, touted to
enhance laparoscopic surgery by decreasing instrument changes. Gyrus PK
cutting forceps (Gyrus ACMI, Maple Grove, MN) use bipolar energy to coagu-
late pedicles and an internal blade to divide the pedicles. This internal blade
can be used to cut tissue without applying energy. The Gyrus forceps allow
intuitive blunt dissection of tissue, hence minimizing the need to exchange
instruments. See Figure 10-7A through E to view a variety of vessel-sealing
devices.

Staplers may also be used to achieve hemostasis and ligate tissue without
cautery or suturing. The ENDO-GIA (Covidien Autosuture, Boulder, CO) is
loaded with a cartridge that delivers rows of staples. The staples divide and an
internal blade cuts the tissue in between the staples.

ally, indications for laparoscopic hysterectomy are

SUMMARY: Laparoscopic hysterectomy, including
TLH and LSH, has become increasingly popular
because of robotic technology and innovations in
laparoscopic instrumentation. Single-port laparo-
scopic hysterectomy will also gain widespread
adoption if surgical technique is feasible for the
majority of surgeons and preliminary data show
advantages over conventional laparoscopy. Gener-

the same as for abdominal hysterectomy for benign
disease, for endometrial cancers not requiring
morcellation, and when vaginal hysterectomy is
contraindicated or not feasible. The technique for
hysterectomy depends on surgical indications,
patient characteristics and preferences, and the
surgeon’s expertise.
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11-1 Transvaginal Cystotomy Repair
11-2 Intentional Cystotomy with Passage
of Ureteral Catheters

As with all surgeries, complications related to hysterectomy should be carefully
scrutinized to allow the surgeon and patient to better understand the risks
(versus benefits) of this intervention for the patient’s disease. Complications
that occur can be directly related to the surgical technique, to the anesthesia,
or to medical disorders in the perioperative period. The mortality rate from
hysterectomy is estimated at 0.12 to 0.38 per 1000 surgeries, and is substantially
higher when the hysterectomy is performed for an obstetric indication or for
malignancy, or when significant co-morbidities exist.

The Maryland Women'’s Health Study, a prospective cohort study of 1299
women undergoing hysterectomy for benign disease, reported that 66.8% of
patients had one or more mild complications, 11.1% had one or more moderate
complications, and 0.7% had a serious complication (Kjerulff et al, 2000a). The
hospital readmission rate for a reason related to the hysterectomy was 4%
during the first year after surgery. The most common reasons for readmission
were wound complications, surgery for adhesions, bowel obstruction, and
urinary tract problems. McPherson and associates (2004) investigated the com-
plication rate in 37,512 women undergoing hysterectomy for benign disease in
the United Kingdom and found a 3% risk of severe complications including
death, thromboembolic disease, myocardial infarction, stroke, hemorrhage,
visceral injury, and end-organ failure. The risk of operative complications in
this study increased in women undergoing hysterectomy for fibroids and
decreased with increasing age. The highest risk groups were younger women
who underwent laparoscopic hysterectomy for fibroids and those with a history
of serious co-morbidities.

Race also may affect surgical morbidity; an analysis of 53,159 hysterectomies
in Maryland from 1986 to 1991 found that, in comparison to white women,
black women having hysterectomy had an increased risk of one or more com-
plications of surgical or medical care (19.7% vs. 13%; odds ratio [OR] 1.4, 95%
confidence interval [CI] 1.3-1.5) and higher in-hospital mortality rate (OR 3.1;
95% CI 2.0-4.8) (Kjerulff et al, 1993). Black women were more likely to have
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Table 11-1 Major Complications of Hysterectomy in the eVALuate Trial
Complication Abdominal Trial Vaginal Trial

Abdominal Laparoscopic Vaginal Laparoscopic
Hysterectomy (%) Hysterectomy (%) Hysterectomy (%) Hysterectomy (%)

At least one major 6.2 7.2 5.4 6.7
complication®

Intraoperative 3.9 42 2.7
conversion to

laparotomy

Major hemorrhage® 24 4.6 2.9 5.1
Bowel injury 1 0.2 0 0
Ureter injury 0 0.9 0 0.3
Bladder injury 1 2.1 1.2 0.9
Other? 2.1 24 1.8 3.9

*Excluding intraoperative conversion to laparotomy.

*Major hemorrhage was defined as blood loss requiring a blood transfusion.

Includes pulmonary complications, anesthesia, return to the operating room, wound dehiscence, and hematoma.
Modified from Garry R, Fountain J, Mason S, et al: The eVALuate study: Two parallel randomized trials, one comparing
laparoscopic with abdominal hysterectomy, the other comparing laparoscopic with vaginal hysterectomy. BMJ
2004;328:129-136.

had hysterectomies for fibroids and to undergo abdominal surgery, perhaps
partly explaining the higher complication rate.

Rates of certain complications also vary by route of hysterectomy. The
lowest complication rates are generally associated with simple vaginal hyster-
ectomy, although the likelihood of complications increases somewhat if addi-
tional procedures are done to correct prolapse. Laparoscopic hysterectomy, like
all laparoscopic procedures, has its own set of unique complications related to
trocar insertion, energy sources, and peritoneal insufflation. The eVALuate
study comprised two parallel randomized multicenter trials: one comparing
laparoscopic with abdominal hysterectomy and the other comparing laparo-
scopic with vaginal hysterectomy for nonmalignant disease (Garry et al, 2004).
A total of 1346 patients had surgery; patients with a uterine mass greater than
12-week size and those with stage II or greater prolapse were excluded. The
primary endpoints were assessments of complications. Table 11-1 shows the
complication rates, with the intraoperative conversion rate excluded as a major
complication, but reported separately. All six ureter injuries occurred in the
laparoscopic group. The overall urinary tract (ureter plus bladder) complication
rate was higher in the laparoscopic group than in the vaginal or abdominal
groups (abdominal 1%, vaginal 1.2%, laparoscopic 2.3%). A minor complica-
tion, mostly postoperative fever or infection, occurred in approximately 25%
of patients in each group. If one includes conversion to laparotomy as a major
complication, then more major complications were found in the laparoscopic
hysterectomy group compared to abdominal hysterectomy (11.1% vs. 6.2%; OR
1.91, 95% CI 1.11-3.28). If one excludes conversion to laparotomy as a compli-
cation, then the complication rates are similar between all groups. This study
also confirmed the advantages of less pain, shorter hospital stay, quicker recov-
ery, and improved quality of life in the short term with the laparoscopic and
vaginal groups. Laparoscopic surgery had longer operating room times com-
pared with vaginal or abdominal surgery.
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Table 11-2 Patient Safety Indicators Related to Hysterectomy

Complications of anesthesia

Accidental puncture or laceration

Death

Foreign body left during the procedure

Postoperative hemorrhage or hematoma
Postoperative physiologic or metabolic derangements
Postoperative respiratory failure

Postoperative pulmonary embolism or deep vein thrombosis
Postoperative sepsis

Postoperative wound dehiscence

Infections due to medical care

Transfusion reaction

Data from U.S. Department of Health and Human Services, Agency for Healthcare Research and Quality: Patient Safety Indicators
Overview. Accessed at: http://www.qualityindicators.ahrg.gov/psi_overview.htm.

Medical co-morbidities are associated with mortality and complication rates
after hysterectomy. Heisler and colleagues (2009) found that a history of con-
gestive heart failure or myocardial infarction, prior thrombosis, perioperative
hemoglobin decrease greater than 3.1 g/dL, or preoperative hemoglobin less
than 12.0 g/dL were associated with increased perioperative complications.
Quality improvement efforts should attempt to modify these variables to opti-
mize outcomes. There are some general patient safety indicators that may help
identify potentially preventable complications associated with the surgical
event (Table 11-2). This chapter will specifically address certain surgical com-
plications at hysterectomy: perioperative bleeding, surgical site infections,
wound complications, lower urinary tract injury, fistula, bowel injury, vaginal
cuff evisceration, and fallopian tube prolapse.

Perioperative Hemorrhage

Case Presentation and Discussion: Postoperative Hemorrhage

G.W. is a 47-year-old gravida 3, para 3 obese woman with a
5-year history of severe abnormal uterine bleeding in
association with uterine fibroids approximately 12-week size.
She has been treated medically for the last 5 years but has

Approximately 4 hours after surgery the physician is called
to the bedside with a report that the patient is developing
hypotension and tachycardia and that she had an increase in
vaginal bleeding that now appears bright red. On physical

continued anemia with hemoglobin of 9.8 g/dL. She has been
presented with the full range of treatment options including
further medical therapy, myomectomy, uterine fibroid
embolization, or hysterectomy, and she desires a hysterectomy.
Her pelvic examination confirms a 12- to 14-week-size mobile,
anteverted uterus with a large central fundal fibroid. She has
adequate vaginal capacity and mobility with her cervix
descending approximately 3 cm with gentle traction. She has
no other significant prolapse of her vagina or stress urinary
incontinence.

A vaginal hysterectomy with morcellation was done over
the course of approximately 1 hour. The uterus weighed 260 g
and was sent to pathology. Both tubes and ovaries were
normal and were not removed. The estimated blood loss for
the surgery was 350 mL and she was transferred to the
recovery room in stable condition.

examination, she is a somewhat pale-appearing female with a
pulse of 110 bpm and a blood pressure of 100/60 mm Hg that
decreases to 90/palpable when she sits up. Her abdomen is
somewhat distended and bright red blood is noted from the
vagina. An urgent hemoglobin is sent and is 6.8 g/dL. She is
given a bolus of intravenous fluids and 4 units of blood are
ordered from the blood bank.

The gynecologist, while waiting for the blood transfusion to
begin, is faced with a decision between two major interventions:
immediately returning to the operating room to find and correct
the source of the bleeding, or immediate consultation with an
interventional radiologist for consideration of embolization of
the bleeding vessel. If the patient is hemodynamically unstable
and operating room facilities are available, then the most
prudent and efficient treatment would be to return to the
operating room. Once in the operating room the gynecologist
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Case Presentation and Discussion: Postoperative Hemorrhage—cont'd

should perform a vaginal examination of the vaginal cuff to facilities to perform an immediate assessment by an
attempt to identify and ligate the bleeding vessel, probably a interventional radiologist, then it might be reasonable to
uterine or vaginal artery, or a branch of it. If the gynecologistis  perform angiography to locate and embolize the bleeding
unable to identify the bleeding vessel vaginally and there are vessel. This has been reported to be successful in multiple
signs of bleeding within the peritoneal cavity, then a laparotomy  circumstances involving hemorrhage in gynecology and
needs to be performed to ligate the bleeding vessels. obstetrics and is an excellent and viable alternative in

If the patient is hemodynamically stable, especially with appropriate patients who are in hospitals with adequate
fluid and blood resuscitation, and if the gynecologist has facilities for this.

The most common serious intraoperative complications of hysterectomy are
hemorrhage and lower urinary tract injury. Although the definition of hemor-
rhage is somewhat arbitrary, most would consider a blood loss of greater than
1000 mL or need for a blood transfusion as acceptable criteria. Using this defi-
nition, the risk of hemorrhage at hysterectomy is approximately 1% to 3%.
Bleeding after surgery can occur from any of the vascular pedicles, especially
the uterine and ovarian vessels. Arterial bleeding from the vagina is usually
from the uterine artery that has slipped from its ligature. This would require
reoperation for suture ligation or embolization by an interventional radiologist.
Venous bleeding may result in a pelvic hematoma, which can be diagnosed by
pelvic examination or imaging studies. Careful observation, with or without
blood transfusion, usually is adequate, but the patient should be carefully fol-
lowed for signs of anemia and pelvic infection.

The systematic review performed by the Cochrane collaboration found no
differences in transfusion rate between the abdominal, vaginal, or laparoscopic
approaches. Subtotal (supracervical) hysterectomy appears to have reduced
blood loss during surgery compared to the other approaches. The risk of intra-
operative bleeding is increased in the presence of extensive endometriosis,
malignancy, a uterus enlarged by fibroids (>500 g), and large pelvic masses that
obscure the operative field. A hysterectomy performed for an obstetric indica-
tion is also at increased risk of excessive blood loss. Last, hysterectomy in the
presence of thrombocytopenia, coagulopathy, or use of anticoagulation would
likely increase the risk of excessive intra- and postoperative bleeding and
transfusion.

In situations in which excessive bleeding at hysterectomy is anticipated or
expected, the patient’s blood should be cross-matched and available in the blood
bank. Appropriate blood products should be available in the presence of coagu-
lopathy. A CellSaver® (Haemonetics Corp., Braintree, MA) for autologous blood
transfusion and thrombin products to enhance hemostasis should be available
during surgery. Specialists in areas such as vascular surgery, anesthesia, and
interventional radiology could be alerted preoperatively in case they will be
needed.

Fever and Perioperative Infections

Fever

The most common postoperative complication of hysterectomy is febrile mor-
bidity which occurs in 10% to 20% of women. Fevers after hysterectomy can
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occur for the following reasons: (1) an operative site infection such as a vaginal
cuff cellulitis, pelvic abscess, or abdominal wound infection; (2) an infection
remote from the operative site, such as pneumonia or pyelonephritis; or (3)
the fever may be unexplained and resolve without consequence (50% of all
posthysterectomy fevers). Recent evidence suggests that most unexplained
postoperative fevers are not due to pulmonary atelectasis, but are the result of
an increase in interleukins and cytokines. Regardless of the cause, a postopera-
tive fever after hysterectomy increases the hospital stay an average of 1 to 2
days. Fevers that persist and are associated with clinical signs, symptoms, and
laboratory findings suggestive of a surgical site infection require appropriate
treatment with antibiotics.

Infections with an associated abscess or fluid collection, such as an abdomi-
nal wound infection or pelvic abscess, require surgical drainage. In the case of
the posthysterectomy pelvic abscess, drainage can sometimes be accomplished
transvaginally; however CT (computed tomography)-guided drainage or surgi-
cal exploration is sometimes required. Pelvic abscesses also require a course
of intravenous broad-spectrum antibiotics followed by 10 to 14 days of oral
antibiotics after the fevers resolve. Vaginal cuff cellulitis is diagnosed in patients
who have persistent postoperative fever, vaginal cuff induration, and purulent
discharge, without evidence of abscess. Antibiotics are usually adequate therapy.
Abdominal wound infections often do not require antibiotics unless there is an
associated skin cellulitis. Urinary tract infections are relatively common after
hysterectomy; however, they are rarely a source of fever unless the upper
urinary tract is involved.

Surgical Site Infections

Although data vary widely, most case series cite surgical site infection rates of
3% to 5% after abdominal hysterectomy, and this rate can increase up to 12%
in obese women. Patient-related factors that increase the risk for surgical site
infections include obesity, advanced age, medical conditions, cancer diagnosis,
malnutrition, smoking, alteration of cervicovaginal flora, and immunosuppres-
sion (Walsh et al, 2009; Boesch and Umek, 2009). Operative risk factors include
length of surgery, length of postoperative stay, increased blood loss, and tissue
trauma. Factors that predispose obese women to surgical site infections include
decreased vascularity of subcutaneous tissues, increased intra-abdominal pres-
sure causing increased tension on the wound closure, more bacterial growth
on skin, higher prevalence of diabetes and poor gylcemic control, longer opera-
tions, and decreased tissue concentrations of prophylactic antibiotics (Walsh
et al, 2009). The route of hysterectomy is also important: the most recent
Cochran Review (Nieboer et al, 2009) reports that vaginal hysterectomy has
fewer febrile episodes or infections than abdominal hysterectomy (OR 0.42),
and laparoscopic hysterectomy has fewer wound or abdominal wall infections
than abdominal hysterectomy (OR 0.31).

A number of strategies can be used in the perioperative period to lower the
risk of surgical site infections, particularly in obese patients (Table 11-3). The
use of prophylactic antibiotics to decrease the risk of surgical site infections is
one of the most important perioperative techniques to lower morbidity rate
after hysterectomy. The time of administration of the antibiotic is critical to
lowering the frequency of surgical site infection. The antibiotics should be
given preoperatively to achieve minimal inhibitory concentrations (MIC) in the
skin and tissues by the time the incision is made. This typically means an
intravenous injection within 60 minutes of incision with a first- (cephalexin)
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Table 11-3 Operating Room Strategies to Prevent Surgical Site Infections in Obese Patients*

« Administer an adequate dose of an appropriate antibiotic within 0 to 60 minutes before surgery.

« Administer at least 80% oxygen during abdominal surgery.

« Maintain intraoperative core normothermia.

+ Close the subcutaneous tissue.

» The method of incising the subcutaneous tissues does not matter significantly, nor does placing a
subcutaneous drain at the time of initial surgery.

*Supported by level | evidence.

Modified from Walsh C, Scaife C, Hopf H, et al: Prevention and management of surgical site infections in morbidly obese women.
Obstet Gynecol 2009;113:411-415.

Table 11-4 Recommended Antimicrobial Prophylactic Regimens for Hysterectomy*

Regimen Dose (Single Dose)
Cefazolin® 1gor2gt IV
Clindamycin® plus 600 mg IV
Gentamicin or 1.5 mg/kg IV
Quinolone! or 400 mg IV
Aztreonam 1glVv
Metronidazol® plus 500 mg IV
Gentamicin or 1.5 mg/kg IV
Quinolone 400 mg IV

*As suggested by the American College of Obstetricians and Gynecologists (ACOG).

fAcceptable alternatives include cefotetan, cefoxitin, cefuroxime, and ampicillin-sulbactam.

A 2-g dose is recommended in women with a body mass index greater than 35 or weight greater than 100 kg (220 Ib).
SAntimicrobial agents of choice in women with a history of immediate hypersensitivity to penicillin.

ICiprofloxacin or levofloxacin or moxifloxacin.

Adapted from ACOG Practice Bulletin No. 104. Antibiotic prophylaxis for gynecologic procedures. Obstet Gynecol
2009;113:1180-1189.

or second- (cefoxitin) generation cephalosporin. These antibiotics were chosen
because the likely site infection pathogens for hysterectomies are gram-
negative bacilli, enterococci, group B streptococci, and anaerobes. Several
alternative regimens are suggested by American College of Obstetricians and
Gynecologists (ACOG Practice Bulletin, 2009) if the patient is allergic to peni-
cillin or cephalosporins (Table 11-4). Longer procedures require re-dosing; the
recommended interval for cephalexin is 3 to 5 hours and cefoxitin is 2 to 3
hours (Bratzler and Houck, 2004). A recent large multicenter collaborative
study confirms these observations of a consistent relationship between the
timing of antimicrobial prophylaxis and surgical site infection risk, with a trend
toward lower risk occurring when prophylactic antibiotics with cephalosporins
and other antibiotics with short infusion times are given within 30 minutes
prior to incision (Steinberg et al, 2009).

During surgery, good surgical technique, gentle tissue handling, and meticu-
lous hemostasis probably help lower the risk of infectious morbidity. Closure
and nonclosure of the visceral and parietal peritoneum have the same effect
on inflammatory complications after vaginal hysterectomy and abdominal hys-
terectomy. The advantage of leaving the peritoneum open is the time-saving
aspect, and there is a suggestion that fewer peritoneal adhesions will result.
The thickness of the subcutaneous tissue layer in obese women is a strong risk
factor for wound infection after hysterectomy. The bulk of evidence supports
closing the subcutaneous tissue when the depth is greater than 2 cm, although
not all studies support this conclusion. No difference in surgical site infections
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after incisions made with a cold scalpel or with electrocautery has been found.
Likewise, placing a subcutaneous drain does not appear to lower the wound
morbidity rate (Soper et al, 1995).

When abdominal wound infections do occur the wound usually assumes a
reddish appearance associated with edema, warmth, and erythema. The wound
may be somewhat tender and fever may or may not be present. If nonpurulent
or bloody drainage occurs without wound erythema, it may represent a seroma
or hematoma and would benefit from opening a small portion of the wound
and evacuating as much fluid, blood, and clot as possible. If active bleeding is
found, then the source of this must be determined and hemostasis achieved.
It is usually important to gently probe the wound to determine the extent of
the open space and to verify that the fascia is intact. The wound is then irri-
gated copiously and local wound care is instituted. If a cellulitis is also present
with associated edema, erythema, pain, tenderness, or fever, then removal of
staples or sutures from the area with more extensive drainage and débridement
of the infected issue is the cornerstone of management. Again it is important
to determine that the fascia is intact at the initial wound exploration. Antibiot-
ics are not usually necessary but could be considered, especially when the
patient is immunocompromised or a more serious infection such as fasciitis is
suspected.

Dehiscence of the fascia with or without extrusion of the intra-abdominal
contents is a serious complication that requires emergent surgery to replace
the bowel contents, irrigate and débride the wound, and meticulously reclose
the fascia. Necrotizing fasciitis is a dangerous synergistic bacterial infection
involving the fascia, subcutaneous tissue, and skin. Patients with necrotizing
fasciitis may exhibit signs of systemic infection with fever and leukocytosis,
and have wound findings of severe pain, edematous skin, necrotic wound
edges, and crepitus. Typical findings on CT imaging may also be found. Nec-
rotizing faciitis constitutes a medical and surgical emergency and requires
intravenous broad-spectrum antibiotics, wide surgical débridement of all
affected skin and fascia, and cardiovascular and fluid support if necessary
(Perkins and Pattillo, 2009).

Lower Urinary Tract Injury

Case Presentation and Discussion: Ureteral Obstruction after Surgery for Prolapse

The patient is an 81-year-old female with procidentia (Pelvic
Organ Prolapse Quantification System'’s stage IV). She
underwent a vaginal hysterectomy, uterosacral ligament
colpopexy, and anterior and posterior colporrhaphy. The
surgery was uncomplicated. Near the completion of the
procedure, the patient was given 5 mL of intravenous (IV)
indigo carmine, and a cystoscopy was performed. After 15
minutes of continuous observation, no dye could be seen to
efflux from the right ureteral orifice.

This is a situation that can create substantial anxiety for the
surgeon. Assessment of the bladder, urethra, and ureters
requires competence with the use of a cystoscope. If the
gynecologist does not perform cystoscopy and a ureteral
obstruction is suspected, then an intraoperative urologic
consultation would be necessary.

Ureteral obstruction after this type of hysterectomy and
transvaginal repair of severe prolapse is usually due to ureteral
kinking (not ligation or transection) and occurs after initial
placement of sutures in 1% to 6% of patients. The main rule, in
this case, is not to leave the operating room unless verification
of kidney and ureteral function is accomplished. In an older
woman, renal function may be somewhat delayed, or the
anesthesiologist may be overcautious about volume
replacement. Before taking further action, give 5 to 10 mg of IV
furosemide. Call for ureteral stents to be brought to the
operating room and use this time to recheck the chart to make
sure that the blood urea nitrogen (BUN) and creatinine levels
were normal. Were a previous renal ultrasound or intravenous
pyelogram (IVP) obtained, review the results again at this time;
however, use of radiologic studies, even in patients with total
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Case Presentation and Discussion: Ureteral Obstruction after Surgery for Prolapse—cont’d

prolapse, is not routinely indicated. It is also useful to confirm
that the patient has not had a previous nephrectomy and that
the indigo carmine has actually been given.

After about 20 minutes, if blue dye has still not passed
through one or both ureteral orifices, then start removing
the vaginal vault suspension sutures in the uterosacral
ligament on the offending side, which is the most likely source
of the obstruction; this will relieve the obstruction about 85%
of the time (Gustilo-Ashby et al, 2006). If there is still no flow,
carefully examine the sutures near the right uterine artery and
palpate for the ureter. Remove any offending sutures if
necessary, and then remove the cystocele repair sutures. If still
no flow, try to pass a right retrograde ureteral catheter. If it
passes easily, remove it and postoperatively follow the patient
closely. After prolapse repairs ureteral catheters are usually
difficult to pass, however, even if the ureters are patent,
because of the distortion of bladder base from the prolapse
and repair. If the catheter did not pass, and there is still no blue
dye efflux after suture removal, then obtain a one-shot IVP or
retrograde pyelogram with an acorn-tip catheter in the
operating room, if possible. The x-ray is to confirm that both
kidneys are present and functioning and also to look for early
hydronephrosis or ureteral obstruction. Consider obtaining an

intraoperative Urology consultation by this time, depending
on the operator’s comfort with the management of this
condition. Unrecognized renal tumors and nonfunctioning
atrophic kidneys can occur in this situation, but they are
rare.

If the IVP shows that both kidneys are functioning (or one is
unable to get an IVP), there is no efflux of urine from one or
both ureters despite removal of the sutures, and the surgeon is
still unable to pass a ureteral stent, the next decision is more
difficult. One would then have to decide whether to perform
an immediate laparotomy or laparoscopy with ureteral
reimplantation or to postoperatively place nephrostomy tubes
to temporarily divert the urine. If the surgeon is reasonably
certain that a ureter is damaged, and the patient is able to
tolerate the additional time of surgery with its associated
morbidity risk, some would prefer to proceed with laparotomy
or laparoscopy and ureteroneocystostomy in consultation with
a urologist. If not, nephrostomy tubes could be later placed,
and then antegrade passage of a catheter into the bladder
could be attempted and will sometimes pass through the
ureteral obstruction. If this cannot be accomplished, then the
patient would remain with nephrostomy tubes until she is able
to tolerate reimplantation.

Case Presentation and Discussion: Ureteral Injury after Laparoscopic Hysterectomy

The 48-year-old para 3 female has a long history of
symptomatic uterine fibroids that have failed all forms of
conservative medical management. The uterus is
approximately 14-weeks size with several lower uterine
segment fibroids as seen on ultrasound. Her hematocrit is 32%
and her Papanicolaou (Pap) smear is normal. After carefully
discussing all of the treatment options she has elected to
undergo total laparoscopic hysterectomy with removal of the
cervix.

A laparoscopic hysterectomy is done using bipolar
techniques to coagulate and cut the vascular pedicles. Because
the lower uterine segment fibroid is near the uterine artery,
visualization of the right uterine artery was difficult. Some
bleeding was encountered during coagulation and cutting of
the right uterine artery and right parametrial tissue. Ultimately
good hemostasis was achieved and the hysterectomy was
further completed without difficulty. Estimated blood loss was
450 mL.

She was discharged approximately 36 hours after surgery
but called on the third postoperative day with a low-grade
fever and some persistent nausea. She was seen in the
emergency department and was found to have a temperature
of 38.2° C with some right costovertebral angle (CVA)

tenderness and mild abdominal distention with hypoactive
bowel sounds. Her hematocrit was 28%, white blood cell count
11,000, and creatinine 1.2 mg/dL. An abdominal and pelvic CT
scan showed no evidence of small bowel obstruction or bowel
leak but revealed mild right hydronephrosis with a suggestion
of fluid extravasation near the right distal ureter.

A urology consultation was obtained. The patient was
admitted and scheduled for cystoscopy the following day. At
cystoscopy, retrograde ureterograms and passage of ureteral
catheters were attempted. The left ureter was completely
patent and normal-appearing. The right ureter had no flow of
urine and obstruction was found approximately 3 cm from the
bladder in the distal ureter.

Later that day, a percutaneous nephrostomy was performed
in the right kidney without difficulty. An antegrade
nephrostogram was done showing mild hydronephrosis of the
proximal ureter (Fig. 11-1). An obstruction and defect in the
distal right ureter with extravasation of dye into the
retroperitoneal space was noted suggesting a transection or
leak in the distal ureter (Fig. 11-2). The percutaneous
nephrostomy was left in place to drain the right kidney and the
patient was scheduled for right ureteroneocystostomy over the
next several days.

Descargado para Alberto Paredes (al parla@yahoo.es) en Colegio Medico Del Peru de ClinicalKey.es por Elsevier en septiembre 26, 2017.
Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2017. Elsevier Inc. Todos los derechos reservados.



Complications of Hysterectomy 203 n

Figure 11-1 Right
percutaneous nephrostomy
with antegrade nephrostogram
showing mild right
hydronephrosis.

Figure 11-2 Right antegrade
nephrostogram showing
retroperitoneal extravasation of
dye from a leak or transection
of the distal right ureter.

Incidence of Lower Urinary Tract Injury

Lower urinary tract injury, including bladder injury, ureteral injury, urethral
injury, and vesicovaginal fistula, occurs in approximately 0.5% to 3% of hys-
terectomies. There is an increased risk of lower urinary tract injury in women
with previous cesarean sections, severe pelvic adhesive disease, pregnancy,
malignancy, and those undergoing concurrent urogynecologic procedures. A
systematic review of 27 randomized trials found that laparoscopic hysterec-
tomy has a 2.6 times greater risk of lower urinary tract injury than that of
abdominal hysterectomy.
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Bladder Injury

Bladder injuries occur during hysterectomy in about 0.5% to 2% of cases. Some
studies have shown an increased risk of bladder injury with vaginal hysterec-
tomy, while others have not. Bladder injury can take the form of sutures in the
bladder, thermal injury from energy sources, or cystotomy. Cystotomies can
occur with any route of hysterectomy and the principles of evaluation, recogni-
tion, and management are the same. Adhesions between the cervix and bladder,
as after a prior cesarean delivery, probably increase the risk of cystotomy.
Special care should be taken to avoid forcible blunt retraction of the bladder
off the cervix. A gauze on a forceps may be especially prone to damaging the
bladder (Fig. 11-3A to C) because of poor tactile sensation over these delicate
tissues. We prefer sharp dissection of the bladder off the cervix using gentle
traction-countertraction techniques. Other maneuvers to help dissect the
bladder off the uterus in difficult cases are shown in Chapters 7 and 8.

Every effort should be made to recognize bladder injuries intraoperatively
so that they may be immediately repaired. Immediate repair of cystotomy fol-
lowed by bladder drainage has a high likelihood of success. Delayed repair is
associated with increased morbidity including fever, prolonged hospital stay,
ileus, vesicovaginal fistula, and additional surgery. If the surgeon suspects that
a cystotomy may have occurred, careful visual assessment of the bladder mus-
cularis is done to look for urine leaks. If still unsure, the bladder can be retro-
grade filled through a Foley catheter to again examine for leaks. Staining the
fluid blue with indigo carmine may aid identification of small cystotomies. If
a cystotomy occurs, the bladder should be dissected free from the uterus using
sharp dissection (Fig. 11-4A and B). Visual examination of the ureters is done
to assure that one or both ureters were not also damaged. Bladder injuries
should be repaired without tension using two layers of small caliber absorbable
suture, such as No. 2-0 or 3-0 polyglycolic acid (Fig. 11-4C). Closures should be
water-tight and the bladder drained for 3 to 14 days depending upon the size
and location of the injury. (See DVD Video 11-1 for video demonstration of
transvaginal repair of cystotomy. ¢&))

Ureteral Injury

The risk of ureteral injury is 0.2% to 0.8% after abdominal hysterectomy, 0.05%
to 0.1% after vaginal hysterectomy, and 0.2% to 3.4% after laparoscopic hys-
terectomy. The most common location of ureteral injury at the time of hyster-
ectomy is the distal 3 to 4 cm of the ureter as it passes under the uterine artery
and travels through the cardinal ligament to enter the bladder. Injury can also
occur at or below the infundibulopelvic ligament and along the pelvic sidewall
just above the uterosacral ligament (Fig. 11-5). The ability to adequately iden-
tify ureteral injuries at the time of the initial operation is of paramount impor-
tance. Permanent renal damage can, in most cases, be avoided if the diagnosis
of the ureteral injury is made at the time of surgery. Delay can put the patient
at risk of permanent loss of renal function and ureterovaginal fistula. Studies have
shown that intraoperative recognition and immediate repair decreases postop-
erative morbidity, minimizes loss of kidney function and need for nephrec-
tomy, and decreases the incidence of ureterovaginal fistula development, when
compared to postoperative diagnosis and delayed repair of ureteral injuries.
If a ureteral injury is suspected or if the patient is at high risk of a ureteral
injury, intraoperative cystoscopy with IV indigo carmine dye is an effective
method of confirming ureteral patency. In fact, some authors have advocated
routine use of intraoperative cystoscopy for all hysterectomies. Visco and asso-
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Bladder

Adhesions

Uterus with
fibroids

Shadow
of Foley
catheter
balloon

Thinning
bladder
wall

Bladder perforation after
blunt dissection with
sponge stick

Figure 11-3 A, During abdominal hysterectomy with a prior cesarean delivery, a gauze on a forceps is used to forcibly separate the bladder from the
cervix. B, Thinning of the bladder wall results from damage to the bladder muscularis. €, Cystotomy results.
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Cutting
adhesions

Bladder
perforation

Bladder

Separation of
bladder and
uterus

Mucosa closure

Muscle closure

Shadow of
cervix

Figure 11-4 A, The entire cystotomy is examined and the bladder is sharply dissected off the cervix. B, The bladder edges are now free and mobile. C, The
bladder laceration is closed in two layers.
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Figure 11-5 Location of the
three common sites of ureteral
damage at hysterectomy:

A, Near the infundibulopelvic
ligament, B, passing under the
uterine artery and vein, and

C, at the ureterovesical
junction. (Reprinted with
permission of The Cleveland
Clinic Center for Medical Art &
Photography, copyright 2009.
All rights reserved.)

ciates (2001) evaluated the cost-effectiveness of this strategy and found that
when the risk of ureteral injury was greater than 1.5%, routine cystoscopy at
the time of hysterectomy resulted in a cost savings. For abdominal hysterecto-
mies, where the average rate of ureteral injury is about 0.5%, 200 cystoscopies
would need to be performed to diagnose one ureteral injury intraoperatively,
and would cost a total of $16,600 for each ureteral injury diagnosed. The medi-
colegal costs associated with an unrecognized ureteral injury were not included
in this analysis. Based on these data, it seems prudent to perform intraopera-
tive cystoscopy routinely during procedures where the risk of lower urinary
tract injury is high, such as during laparoscopic hysterectomy, where the average
risk is approximately 1.5%, or during cases involving malignancy, severe adhe-
sions, severe endometriosis, large pelvic masses or fibroids, pelvic organ pro-
lapse, or distorted anatomy requiring extensive sidewall dissection. Ureteral
catheters can be placed before surgery, although we do not recommend that
this be done routinely, even before difficult cases. Catheters can also be placed
intraoperatively to assess for possible ureteral injury during hysterectomy,
especially if no flow of urine is seen. An intraoperative retrograde ureterogram
is effective at localizing the site of ureteral damage and is helpful in planning
maneuvers needed to re-establish patency of the affected ureter.

Other techniques to assess for potential ureteral injury include open or lapa-
roscopic retroperitoneal dissection with ureterolysis with direct visualization of
potential injury, ureteral catheterization intraoperatively either via a cystoscope
or through a cystotomy incision (see DVD Video 11-2 for video demonstration
of high cystotomy and passage of ureteral catheters @), or radiologic tech-
niques such as intravenous urography or retrograde ureterogram. In fact, the
integrity of a single ureter can be demonstrated by injecting indigo carmine into
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the lumen of the ureter proximal to the surgical site to assess for resistance to
dye injected (suggesting ureteral obstruction) or extravasations of dye (suggest-
ing damage to the ureteral wall). These techniques are individualized to the
surgery, the potential type of injury involved, and to the route of hysterectomy.

During laparoscopic or open surgery, if absence of ureteral flow is noted,
then ureteral angulations and kinks should be released if they have caused
significant obstruction. A ligated ureter should have the ligating suture removed.
Minor ureteral crush injuries may be managed with ureteral stenting; signifi-
cant crush injuries require resection of the damaged segment and ureteroneo-
cystostomy or ureteroureterostomy. On occasion, partial lacerations of a ureter
can be repaired by placement of several No. 3-0 absorbable or delayed-absorb-
able sutures to close the laceration over a ureteral catheter. Complete lacera-
tions of the ureter and loss or devascularization of a segment of ureter require
definitive surgical repair.

The surgical procedures recommended for ureteral repair vary according to
the ureteral segment that is involved. Because most gynecologic injuries to the
ureter involve the distal 4 to 5 cm, most can be repaired by simple repair of
the ureteral laceration or ureteroneocystostomy. Injuries just below the pelvic
brim, such as during ligation of the ovarian vessels, may be repaired by ure-
teroureterostomy or a psoas-hitch procedure.

Continuous bladder drainage, either transurethrally or suprapubically, should
be initiated whenever there is a cystotomy, ureteroneocystostomy, or other
ureteral repair. When only a ureteral repair has occurred and there is no cys-
totomy, the bladder catheter may be removed before the ureteral catheter or
stent is removed. The repair of ureteral injuries should be followed by an
intravenous urogram to determine the integrity of the repair and the presence
or absence of a stenosis. This is done to detect fistulas or conditions that might
cause renal damage. Ureteral catheters are usually left in 2 to 3 weeks and then
removed after documentation of good healing is demonstrated radiographically.

Vesicovaginal Fistula

Vesicovaginal fistulas are a rare complication of hysterectomy with an inci-
dence of 0.1% to 0.2%; hysterectomy is the most common cause of vesicovagi-
nal fistula in the United States. Most posthysterectomy vesicovaginal fistulas
occur after an apparently uncomplicated total abdominal or laparoscopic hys-
terectomy for benign disease. Steps to avoid fistula formation include identifi-
cation of the proper plane between the bladder and cervix, use of sharp
dissection to develop the bladder flap rather than blunt dissection or use of
electrocautery, assuring that the bladder is dissected below the level that the
cervix will be transected from the vagina, and intraoperative identification of
any lower urinary tract injury using the techniques previously outlined. Animal
studies suggest that vesicovaginal fistulas usually result from unrecognized
bladder injuries. Unrecognized suture placement into the bladder at the time
of cuff closure is unlikely to result in fistula formation in the absence of a
concurrent bladder laceration. Patients who develop a vesicovaginal fistula
typically have a difficult early postoperative course followed by development
of watery drainage from the vagina 10 to 14 days after surgery. If not readily
apparent on vaginal examination, the diagnosis can be made by cystoscopy or
by instilling the bladder with dilute methylene blue or indigo carmine dye and
placing a tampon into the vagina. If the dye is noted on the tampon then a
bladder fistula is confirmed. If there is no dye apparent, ureterovaginal fistula
must be ruled out by intravenous administration of indigo carmine dye or by
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radiologic evaluation of the ureter with an IVP or CT scan. Small fistulas may
heal spontaneously after 6 to 12 weeks of continuous bladder drainage. For

those that do not heal spontaneously, surgical repair is required.

Case Presentation and Discussion: Vesicovaginal Fistula

A 42-year-old female with symptomatic 14-week-size uterine
fibroids underwent a laparoscopically assisted vaginal
hysterectomy. The surgery and hospital course were
uncomplicated and the patient was discharged from the
hospital on postoperative day 1. Three days after discharge, the
patient noted new onset urinary leakage and contacted her
surgeon with this complaint. She was instructed to drop off a
urine specimen to rule out a urinary tract infection as the source
of her new symptoms. The urinalysis revealed 2+ blood but was
otherwise normal. A urine culture eventually returned negative.
Six days after discharge, the patient presented to clinic for
evaluation of worsening urinary leakage. She described
continuous leakage of urine throughout the day, particularly
when standing, and also noted that her bed sheets were wet
the last several mornings. Her only other complaint was
“crampy” lower abdominal pain. On physical examination, she
was afebrile and in no acute distress. Her abdomen was not
tender or distended. Pelvic examination revealed pooling of
clear fluid in the upper vagina and a healing vaginal cuff with

Bowel Injury

sutures present. A Foley catheter was placed and the bladder
filled with 5 mL of indigo carmine diluted in 300 mL of normal
saline. Visual inspection of the vaginal cuff revealed leakage of
blue fluid in the middle of the vaginal cuff incision confirming a
vesicovaginal fistula. Office cystoscopy was performed and
revealed a 3- to 4-mm defect in the bladder mucosa above the
trigone in the midline. No sutures or foreign bodies were noted.
An intravenous pyelogram revealed normal upper urinary tracts
with no evidence of a ureterovaginal fistula. A Foley catheter
was placed and left to continuous drainage for 4 weeks. During
this time, the patient reported a significant decrease in urinary
leakage, but still noted daily urinary leakage associated with
increasing activity. Repeat cystoscopy 5 weeks after surgery
revealed a persistent 2- to 3-mm vesicovaginal fistula in the
supratrigonal region in the midline. Speculum examination
demonstrated a healed vaginal cuff with a 2-mm well-epithelialized
midline tract consistent with a fistula. The patient subsequently
underwent surgical repair of her vesicovaginal fistula using the
Latzko technique with resolution of her urinary leakage.

Bowel injury occurs in 0.1% to 1% of hysterectomies. Injury to the small intes-
tines occurs most commonly during entry into the abdomen at the time of
abdominal or laparoscopic hysterectomy, typically in patients with abdominal
wall adhesions. Small lacerations can be closed in two layers with small caliber
sutures. For the first layer, No. 3-0 absorbable suture is used to approximate
the mucosa. For the second layer interrupted No. 3-0 or 2-0 suture, often silk,
is used to reinforce the serosa. Lacerations should be closed transversely in
relation to the bowel lumen in order to avoid narrowing. Large lacerations or
evidence of devascularization require small bowel resection.

Rectal injuries occur most often at the time of vaginal hysterectomy, at rec-
tocele repair, during sacrospinous colpopexies, or in cases of an obliterated
posterior cul-de-sac from malignancy or endometriosis. Rectal examination
during the posterior wall dissection may help prevent and recognize rectal
injuries. Small rectal lacerations are repaired with a two-layer closure and most
heal without complications. Large lacerations may require rectal resection or
diverting colostomy.

Vaginal Cuff Evisceration

Case Presentation and Discussion

L.M. is a 44-year-old para 1 woman who underwent a total
robotic hysterectomy 21 days earlier for uterine fibroids. The
cervix was removed laparoscopically and the vaginal cuff was
closed with two transverse nonlocking sutures of No.1-0

polyglactin started at each cuff angle and run to the midline
and tied. She had an uncomplicated postoperative course and
was discharged the day after surgery. On the 21st
postoperative day, while walking at her home, she noticed an
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Case Presentation and Discussion—cont’d

increase in watery vaginal bleeding followed a few minutes
later by a sensation of something in the vagina protruding to
the introitus. She touched it and felt soft fleshy tissue, so she
immediately laid down and called her physician. She was
transported to the emergency room where she was found to
be well-appearing and hemodynamically stable. Vaginal
examination revealed apparent small bowel in the vaginal
canal. The bowel appeared healthy without evidence of
devascularization, bleeding, laceration, or intestinal content. A
diagnosis of evisceration of small bowel from the vaginal cuff
was made and she was taken to the operating room and,
under general anesthesia, an examination was done verifying

On examination under anesthesia, the bowel appeared
healthy and was freely mobile in and out of the peritoneal
cavity. There was no evidence of infection, intestinal contents,
feces, or abscess. All of the bowel material that had prolapsed
was carefully examined and no other abnormalities noted. The
vaginal edges appeared healthy and not infected; and the
defect in the vaginal cuff was approximately 3 cm. The patient
was placed in Trendelenburg position and the small bowel fed
back into the abdominal cavity. The vaginal cuff then was
closed in two layers with No. O-PDS suture without
complication. She was observed in the hospital for two nights
until she was eating well and had a bowel movement, after

the diagnosis.

which she was discharged and had a full recovery.

Dehiscence of the vaginal cuff, with or without evisceration of small intes-
tine, is rare but may be increasing in incidence due to the more common use
of total laparoscopic and robotic hysterectomy. Few risk factors for this have
been identified due to its rarity; rare cases have followed vaginal intercourse
or instrumentation either after hysterectomy or spontaneously.

In a review of over 7000 hysterectomies performed at one hospital over 6
years, the incidence of vaginal cuff dehiscence after total hysterectomy was
0.14%. Importantly, there was an increase in vaginal dehiscence later in the
series in parallel with an increase in the use of total laparoscopic hysterectomy,
and there was a strong statistical association of dehiscence with laparoscopic
hysterectomy compared to vaginal or abdominal routes. The median time
between initial hysterectomy to vaginal dehiscence was 11 weeks and 6 of 10
patients with this complication also had bowel evisceration. There were no recur-
rent dehiscences in this series, although this has been known to occur. Recently
an analysis of 510 robotic simple and radical hysterectomies revealed a 4.1%
incidence of postoperative vaginal cuff dehiscence, with bowel evisceration in
about one third of cases (Kho et al, 2009). There is speculation that the use of
thermal energy or perhaps fewer sutures to close the vaginal cuff may be respon-
sible for this increase. A more meticulous closure of the vaginal apex or supra-
cervical approach would decrease the risk of this complication (Hur et al, 2007).

After an examination under anesthesia, if the bowel appears healthy, the
surgeon is faced with the choice of a transvaginal repair followed by observa-
tion versus a laparoscopic or open repair with closure of the vaginal cuff. If the
bowel appears completely healthy and not damaged, reduction of the bowel
and transvaginal closure of the vaginal apex followed by observation is a rea-
sonable option. If there is any concern that there may be infection, abscess, or
bowel damage, then an operative laparoscopy or laparotomy is necessary to
carefully examine the bowel, then close the vaginal apex in two layers. It would
probably be prudent to restrict the patient to limited activity and no sexual
intercourse for 3 months after repair of a vaginal cuff evisceration.

Fallopian Tube Prolapse

Fallopian tube prolapse is a rare but unique complication of hysterectomy.
Patients present with vaginal spotting, postcoital bleeding, and occasionally
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pelvic pain or dyspareunia. On examination, fallopian tube prolapse often
appears as granulation tissue at the vaginal cuff but is usually very tender to
direct touch. In patients who have vaginal cuff granulation tissue that does not
resolve after several efforts of cauterization or removal, is exquisitely tender,
or in patients in whom the diagnosis is unclear, an excisional biopsy should be
performed. Fallopian tube prolapse is easily treated by transvaginal excision in
the operating room with or without laparoscopic assistance.
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12-1 Operative Hysteroscopic
Myomectomy

Despite increasing medical and surgical options, the number of hysterectomies
in the past decade has not decreased. Hysterectomy remains the second most
common operative procedure performed in women only superseded by cesar-
ean delivery. In 2003, the Nationwide Inpatient Sample of the Healthcare Cost
and Utilization Project reported 538,722 hysterectomies were performed for
benign conditions. Only 10% of hysterectomies were performed for genital
malignancy. The most common indications for hysterectomy included uterine
fibroids (33%) and menstrual disorders (17%). Approximately 5.8 hysterecto-
mies per 1000 U.S. females are performed annually. Regional variations in
hysterectomy are also reported; the highest rates of hysterectomy in the United
States occur within the southern states and the lowest rates are in the western
part of the country.

Hysterectomy for benign disorders has a number of drawbacks, not the least
of which is an overall complication rate of 17% to 23%, regardless of approach—
abdominal, transvaginal, laparoscopic, or robotic. Hysterectomy is not appro-
priate for women who wish to retain their fertility; moreover, the procedure
may have a significant negative impact on psychosexual health.

Even though hysterectomy unequivocally solves fibroid-related symptoms
(abnormal bleeding, dysmenorrhea, pelvic pain, leukorrhea, and bulk symp-
toms), increasingly patients and physicians are seeking alternatives to hyster-
ectomy for the treatment of fibroids and menstrual disturbances. Open or
laparoscopic myomectomy is a well-established alternative in select women.
What other alternatives exist? The first report in 1995 demonstrated the ben-
efits of uterine fibroid embolization (UFE) for the treatment of fibroid-related
symptoms. The introduction of the operative hysteroscope has permitted treat-
ment of intracavitary leiomyomas and polyps. There are women with abnormal
bleeding and a normal uterine cavity or with intramural fibroids (<3 cm) that
do not distort the endometrial cavity who may benefit from endometrial abla-
tion. MRI-focused ultrasound also offers a subset of women with symptomatic
uterine fibroids another treatment option. Recently, the Food and Drug
Administration (FDA) approved the progesterone intrauterine system for heavy
menstrual bleeding in women who also need contraception. Clinical reports of

213

Descargado para Alberto Paredes (al parla@yahoo.es) en Colegio Medico Del Peru de ClinicalKey.es por Elsevier en septiembre 26, 2017.
Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2017. Elsevier Inc. Todos los derechos reservados.



214 Hysterectomy for Benign Disease

excellent efficacy outcomes demonstrate superior improvements in menorrhagia,
abnormal uterine bleeding, and dysmenorrhea.

Physicians managing patients with uterine fibroids and abnormal bleeding
must comprehend the risks and benefits of each of these treatment modalities.
Future fertility is an important factor in determining the appropriateness or
exclusion for many of these alternatives. A patient’s ultimate choice among
available fibroid therapies may depend upon the fibroid-related impact on her
health-related quality of life (HRQOL), the length of convalescence that is
acceptable to her, and the importance she assigns to tolerable invasiveness and
symptom resolution.

Medical Management with Levonorgestrel-Releasing Intrauterine System

Case Presentation

A 33-year-old gravida 4, para 2, aborta 2 presents with a history and home during her menses. She underwent

of gradually developing menorrhagia without anemia. She sonohysterography with findings of a 9-cm uterus with a 2-cm
describes regular menses during which she passes large clots. intramural myoma and no intracavitary lesions. Her hematocrit
At the peak of her bleeding, these symptoms require changing  and Papanicolaou (Pap) smear are normal. She relates that she
her pad and tampon every 3 hours. Pad changes as well as and her husband would like to have another child and asks

soiling of her clothes interfere with her daily activities at work what her options are to control her heavy bleeding.

Indications

Newer safety data on the use of contemporary intrauterine systems (IUS) and
the relaxation of eligibility criteria have expanded use of these devices for both
contraceptive and noncontraceptive benefits. The progestin-impregnated 1US
was introduced in the 1970s to increase contraceptive efficacy and reduce
expulsion rates by decreasing uterine contractility. The progestin exerts a local
suppressive effect on the endometrium rendering it unresponsive to the pro-
liferative effects of estrogen. This results in a reduction in the number of days
of bleeding and progressive decrease in mean blood loss, sometimes to amen-
orrhea. Owing to these endometrial effects, use for noncontraceptive benefits
is increasing, although this does represent off-label usage. The use of the
levonorgestrel-releasing intrauterine system (LNG-IUS) in women with fibroids
is somewhat controversial, but the available data support its use in women with
fibroids that do not distort the uterine cavity.

Patient Selection

Prior to recommending an IUS for control of menorrhagia a thorough interview
is necessary to establish the patient’s preference for medical management. The
advantages and disadvantages of LNG-IUS are shown in Table 12-1. Often desire
for future fertility plays a large role in the patient’s decision. A complete
medical and surgical history with a specific focus on gynecologic and obstetric
events must be obtained to ensure that the patient is an appropriate candidate.
A long history of menorrhagia as well as nongynecologic bleeding episodes may
prompt evaluation for hematologic disorders, most commonly von Willebrand
disease. Subsequently, a physical examination is needed to evaluate for any
concerns, especially those relating specifically to IUS placement, such as cervi-
cal stenosis and the presence of fibroids. Transvaginal ultrasound or sonohys-
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Table 12-1 Advantages and Disadvantages of Levonorgestrel-Releasing Intrauterine System (LNG-IUS)

Advantages Disadvantages

Office-based, allowing for flexible scheduling Requires replacement every 5 years

Immediate resumption of normal activities Initially may result in erratic bleeding patterns
Fertility retained after removal Risk of expulsion or perforation

Cost-effective if use continued for 5 years Unsuitable for women with cavity-distorting fibroids
Improved bleeding profile, with possible amenorrhea Cultural or personal taboos related to contraceptive
Decreased dysmenorrhea effects or presence of foreign body

Favorable side effect profile

terography may be needed for further evaluation of the uterine cavity if fibroids
are suspected. Irregular bleeding patterns may require an endometrial biopsy.
Routine screening for sexually transmitted infections is not supported by avail-
able evidence but may be appropriate in a high-risk patient. Documentation of
a current normal Pap smear is also prudent. Thorough and effective patient
counseling to dispel common myths and ensure appropriate expectations for
the TUS can serve to increase acceptance among patients.

Per current American College of Obstetrics and Gynecology (ACOG) guide-
lines, contraindications for TUS use include current pregnancy, current or
recent pelvic inflammatory disease, current cervicitis, current or recent post-
partum endometritis or infected abortion, undiagnosed abnormal uterine bleed-
ing, known or suspected genital tract malignancy, allergy to any component of
the IUS, and known uterine anomalies or fibroids that distort the uterine cavity
in a way incompatible with IUS insertion. The package insert for the LNG-IUS
currently marketed in the United States includes additional restrictions such
as untreated bacterial vaginitis; acute liver disease or liver tumor; history of
multiple sexual partners in the woman or her partner; increased susceptibility
to infections, leukemia, acquired immune deficiency syndrome (AIDS) and
intravenous (IV) drug abuse; genital actinomycosis; a previously inserted IUS
that has not been removed; known or suspected carcinoma of the breast; or a
history of ectopic pregnancy or condition that would predispose to ectopic
pregnancy. Even though many of these contraindications appear reasonable,
most are not directly described in the literature. Use of the IUS in nulliparas
may be associated with an increased rate of expulsion but is not contraindi-
cated; however, cervical dilation may be required.

Use of the TUS may reduce symptoms and therefore reduce the rate of diag-
nosis of fibroids. Comparison of various case series describing both success and
failure of the LNG-IUS in ameliorating menorrhagia in women with fibroids
reveals that outcomes in these patients may be dependent on overall uterine
dimensions, fibroid size, and size of the uterine cavity. Studies have shown
decreased mean blood loss with type II fibroids, meaning intramural fibroids
that may have a submucosal component. Use of the TUS does not routinely
result in decreased fibroid or uterine size and expulsion is more common with
cavity-distorting fibroids. The World Health Organization (WHO) criteria state
that insertion of the TUS in women with cavity-distorting fibroids who desire
contraception represents an unacceptable risk.

Insertion Techniques

After the appropriate evaluation and discussion, informed consent and a nega-
tive pregnancy test on the day of the procedure must be obtained. Product
brochures and replacement reminder cards should be given to the patient.
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Product packaging for the LNG-IUS recommends placement during menses
to avoid insertion with unknown pregnancy. Timing the insertion on day 5 to
7 may result in easier passage; however, the TUS can be inserted at any time
in the cycle that pregnancy can be excluded. Misoprostol has been shown to
aid insertion, but the effect of this medication on expulsion rate is not known.

A bimanual examination prior to insertion can aid placement by assessing
uterine size and position.

Lower pain scores have been noted with the use of 2% intracervical lidocaine
gel. Many practitioners advise patients to pretreatment with nonsteroidal anti-
inflammatory drugs (NSAIDs) prior to insertion or they perform a paracervical
block, but there are no data on efficacy of these types of analgesia.

Aseptic techniques should be followed throughout insertion and after place-
ment of a vaginal speculum. The cervix should be cleansed.

A tenaculum is used to grasp the anterior lip of the cervix and the uterus
sounded to determine patency of the endocervical canal and internal os. Place-
ment of the tenaculum on the posterior lip may be more helpful if the uterus
is retroflexed. In some women, especially nulliparous or perimenopausal, the
sound cannot be passed and cervical dilation may be necessary. The uterus
should sound within 6 to 10 cm and the product should not be placed into a
cavity that is less than 6 cm. If no intracavitary assessment has been per-
formed, sweeping the sound laterally at the fundus has been advocated to
assess the feasibility of high fundal placement. In patients with a markedly
retroverted uterus, placement under ultrasound guidance can be helpful to
decrease perforation and ensure correct placement.

The IUS package should only be opened after these preparatory steps have
been completed to decrease costs related to an unused but opened IUS. The
IUS then is loaded into the insertion tube and the IUS threads secured. The
IUS flange is set to the sounded depth. The loaded insertion tube is then
advanced into the uterine cavity until it is 1.5 to 2 cm from the fundus. The
IUS arms are then deployed and the TUS is advanced gently to the fundus. The
insertion tube is gently retracted without pulling on the IUS strings. The strings
are cut to 3 cm in length, taking care not to cut at an angle and may be tucked
under the cervix to minimize partner discomfort during intercourse.

After insertion, the need for analgesia is assessed and the patient is coun-
seled on expected bleeding patterns over the next several months. She is
instructed to watch for signs of expulsion, pregnancy, and infection. Re-
evaluation of string placement after 4 to 12 weeks should be scheduled, at
which time the strings may be trimmed if needed. She is also instructed on
how to check the strings herself. The patient should be advised to call with any
concerns including bleeding, abnormal discharge, pelvic pain, fever, or painful
intercourse.

Complications

Difficulties that can occur during IUS insertion include vasovagal reaction,
cervical stenosis requiring dilation, failed insertion, or uterine perforation.
Uterine perforation occurs in less than 0.5% of women. This risk may be
increased in postpartum and lactating women and may be minimized by proper
insertion technique. Suspected uterine perforation must be confirmed by ultra-
sound and the TUS removed by laparoscopy; rarely is laparotomy required.
Expulsion can occur in up to 5% of patients and is increased in nulliparas and
with postpartum or postabortal insertion. Occasionally the TUS is noted to be
present in the cervix on physical examination or ultrasound. Advancing the
IUS can be attempted with caution but the procedure should be abandoned if

Descargado para Alberto Paredes (al parla@yahoo.es) en Colegio Medico Del Peru de ClinicalKey.es por Elsevier en septiembre 26, 2017.
Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2017. Elsevier Inc. Todos los derechos reservados.



Alternative Treatments to Hysterectomy 217 n

not easily completed. Following advancement, a pelvic ultrasound should be
ordered with an additional string check following the next menses.

Early studies showing a link between IUS use and pelvic inflammatory
disease (PID) are now thought to be flawed. PID infections are now thought to
be rare among IUS users although there has been some increase in those with
active infection at the time of placement or within the first 30 days. Prophy-
lactic antibiotics are not currently recommended but could be considered in a
high-risk patient. Current data show no effect on parameters such as hyperten-
sion, glucose control, or lipids aside from possible increase in high-density
lipoproteins (HDLs), although more studies are needed.

Pregnancy rates with the IUS are similar for perfect and typical use with
5-year failure rates less than 0.5%. Pregnancy rates can be minimized by high
fundal placement with subsequent decrease in partial or complete expulsion.
The overall pregnancy rate remains extremely low; however, the relative rate
of spontaneous abortion and ectopic pregnancy are increased. No specific con-
genital anomalies are associated with pregnancies with an IUS in place. Preterm
delivery is more common under these circumstances.

Outcomes

Early discontinuation rates are highly linked to menstrual abnormalities and
this decision may be tempered by counseling for realistic expectations prior to
placement. Additional side effects are usually mild but can include weight gain,
bloating, acne or oily skin, nausea, and breast pain. The first studies describing
the use of the LNG-TUS for menorrhagia were performed in the 1980s. Since
then the device has been shown to control bleeding more effectively than other
medical regimens including hormonal treatments, prostaglandin inhibitors,
antifibrinolytic agents, and nonsteroidal medications such as mefenemic acid.
Although bleeding patterns in the first 4 to 6 months may be variable, overall
bleeding can decrease by up to 90%. At 1 year of use, 20% of women experi-
ence complete amenorrhea. The rate of amenorrhea increases to 50% to 75%
in women with menorrhagia, and in anemic women hemoglobin rises by 2 to
3 g/dL at 1 year. Cost analysis reveals that the LNG-IUS is less expensive than
other medical regimens, possibly due to decreased need for surgical manage-
ment of bleeding, and results in increased quality-adjusted life-years. The use
of the LNG-IUS in women with known bleeding disorders also results in
decreased blood loss and the device may have the same effect in women with
adenomyosis.

Transcervical endometrial ablation has been compared to the LNG-IUS and
results in greater initial decrease in blood loss, but similar rates at 3 years with
comparable patient satisfaction. Additionally, placement of the TUS after global
ablation can further improve bleeding profiles. Although post-ablation place-
ment may be theoretically logical, it represents off-label usage. Also, the devel-
opment of intense fibrosis and Asherman syndrome after ablation may make
the TUS difficult to remove. When the LNG-IUS was provided to women on the
waiting list for hysterectomy because of menstrual dysfunction, at 6 months
64.3% of women had canceled their surgery and at 12 months 47% still con-
tinued its use. Five-year follow-up results from a randomized controlled trial
of the LNG-IUS compared to hysterectomy revealed comparable improvement
in quality of life, with 48% of women indicated continued use. Expenses related
to hysterectomy were noted to be three times higher and the TUS was felt to
be a cost-effective alternative to hysterectomy in the first year of use. Addi-
tional benefits of the LNG-IUS include retained fertility and no requirement
for operative skills or surgical facilities.
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Many studies have included dysmenorrhea as a secondary outcome with
improvement in pain scores after IUS insertion. One study noted improvement
in endometriosis staging after TUS insertion. The device is also under evalua-
tion in clinical studies for the prevention of endometrial hyperplasia. Use of
the LNG-IUS in high-risk women with known uterine cancer has been described
in case reports. Thus, the LNG-IUS represents an effective office-based inter-
vention to the patient with menorrhagia, although limited in its scope by the

extent of uterine disease.

Hysteroscopic Myomectomy

Case Presentation

J.B.is a 51-year-old, gravida 7, para 6 who recently noted
changes in her menstrual cycles. Previously her cycles were
every 28 to 30 days and lasted 4 to 5 days. She changed her
menstrual products (pads or tampons) three to four times daily.
She did not have dysmenorrhea and her menstrual cycles did
not interfere with her lifestyle. Within the past 6 to 9 months,
her cycles are still monthly, but last for 8 to 10 days, requiring
her to change her menstrual products every 1 to 2 hours, with
night-time changing, soiling through clothing, and avoiding
travel, sports, and leisurely activities during her cycles. On
examination, her uterine size felt normal without adnexal
masses. Recent laboratory findings included a normal Pap test
and negative human papillomavirus (HPV) test. Anemia was
detected: hemoglobin 8.0 g/dL and hematocrit 27%, normal
platelet count. Her thyroid-stimulating hormone (TSH) level
was normal. Saline infusion sonography revealed a posterior
3.3 cm intracavitary leiomyoma (Fig. 12-1). She was scheduled
for operative hysteroscopic myomectomy.

Discussion of Case
The desire of many women to retain their uterus and return to
normal activities quickly prompted the emergence of less

Figure 12-1 Saline infusion
sonography with intracavitary
leiomyoma.

invasive technologies for the treatment of symptomatic
fibroids. In the early 1980s, the urologic resectoscope was first
used to remove intrauterine polyps and fibroids. The
development of a continuous flow hysteroscope resectoscope
permitted distention of the uterine cavity with fluid and
removal of blood and debris (Fig. 12-2). Ancillary wire loops,
scissors, morcellators, and vaporizing electrodes permit
numerous procedures (Fig. 12-3). Resectoscopy permits
removal of endometrial polyps, submucosal fibroids, targeted
and directed endometrial biopsy, division of uterine septa, and
endometrial ablation. Further improvements in optics, video
recording, and intrauterine distention systems provided
additional safety features for operative hysteroscopic
procedures.

Operative hysteroscopic myomectomy requires an
understanding of fluid management; good hand-eye
coordination; sound judgment about when to abandon the
hysteroscopic approach; and a thorough preoperative
evaluation including a detailed knowledge of the number,
size, location, and depth of myometrial involvement of the
fibroids.
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Figure 12-2 Handle of
operative hysteroscope.

Figure 12-3 Operative
hysteroscope and tips.

Preoperative Evaluation

Preoperative evaluation of the uterine cavity is important to determine the size,
number, location, and depth of penetration of the leiomyoma. These factors
will determine the surgical expertise necessary, risks, and surgical complica-
tions, as well as the ability to complete the procedure in one surgical setting.
Most important, these factors determine whether a hysteroscopic surgical
approach is indicated. Patient selection criteria for operative hysteroscopy are
shown in Table 12-2.

There is no hysteroscopic classification system that is uniformly accepted.
However, Wamsteker and associates (1993) and Lasmar and associates (2005)
agree that the depth of myometrial involvement determines the degree of
difficulty, surgical expertise, and risks of fluid overload. The European Society
of Gynaecological Endoscopy (ESGE) classification considers only the degree
of myometrial penetration, which is determined hysteroscopically. Type GO
myomas are completely within the endometrial cavity; type G1 myomas
extend less than 50% into the myometrium; and type G2 have more than
50% of their volume within the myometrium. The ESGE system is derived
hysteroscopically and therefore depth of myometrial involvement is subjec-
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Table 12-2 Patient Selection for Operative Hysteroscopy

Indications for Operative Hysteroscopy Contraindications to Operative Hysteroscopy
Removal of intracavitary fibroids and some intramural Viable intrauterine pregnancy
fibroids Active pelvic infection
Endometrial polypectomy Active or prodromal herpes infection
Removal of endocervical lesions Cervical cancer
Retrieval of foreign bodies (e.g., laminaria tents, embedded Uterine perforation

intrauterine devices, displaced intrauterine systems, suture,
retained products of conception)

Excision of intrauterine adhesions or septa

Targeted endometrial biopsies

Ablation/resection of the endometrium

Hysteroscopic sterilization

Tuboplasty or cannualization

tively obtained and may be influenced by intrauterine distending media and
pressure.

The ESGE classification system recommends that resection of leiomyoma be
limited to type 0 and type 1 myomas, unless a surgeon has expert hysteroscopic
skills. Although the ESGE does not specify a size limitation, the physician
should be aware of increasing complexity of surgery when the fibroid is greater
than 4 to 5 cm. Limited operative views, narrower surgical spaces, and the
accumulation of large leiomyoma chips can lead to increased operative time
and subsequent volume overload. Increased physician experience is required
in these cases to safely and successfully navigate hysteroscopic myomectomy.

The choice of anesthesia—local, regional, or general—depends upon many
factors, such as surgeon’s preference, patient’s medical status, type and com-
plexity of the procedure, facility capabilities, and patient preference.

Procedure for Hysteroscopic Myomectomy

Prior to hysteroscopy, inspection of the vulva and bimanual examination is
necessary to determine uterine position and to exclude adnexal or pelvic ten-
derness. Knowledge of the uterine position will help orient placement of the
hysteroscope and decrease the risk of uterine perforation. After the speculum
is inserted, the cervix is visualized and then cleansed with an antiseptic solu-
tion. Hysteroscopy should not be performed in the presence of mucopurulent
cervicitis, pelvic inflammatory disease, or herpetic infections.

Vaginoscopic or no-touch technique has increasingly has been advocated.
Without use of a speculum, the hysteroscope is introduced in the lower vagina
and cervix. Proponents advocate its use because it is associated with less pain,
and decreases the need for premedication, analgesia, or anesthesia when used
in office diagnostic hysteroscopy. It can also be used during operative
hysteroscopy.

In the absence of infection, the distal end of hysteroscope is inserted into
the cervix and panoramic inspection of the endocervix performed. The hys-
teroscope should be advanced under direct inspection with distention medium
and without undue force into the uterine cavity. Once inside the uterine cavity
the topography of the endometrial cavity and tubal ostia is assessed. When fluid
is used for uterine distention, the maximal pressure is 100 mm Hg. Ideally the
intrauterine pressure should be maintained at less than the mean arterial pres-
sure. However, if higher pressures are needed for visualization, close monitor-
ing of the fluid deficit is necessary.
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Figure 12-4 Hysteroscopic
myomectomy. (Courtesy of The
Cleveland Clinic Center for
Medical Art & Photography,
copyright 2009. All rights
reserved.)

=o Q >
25
-2

The operative resectoscope is an adaptation of the urologic resectoscope,
with the added ability to provide continuous circulation of fluid. The continu-
ous flow mechanism clears debris and mucus, permitting excellent visualiza-
tion throughout the surgical procedure.

Hysteroscopic myomectomy is commonly performed using a resectoscope.
Currently there are four hysteroscopic methods to remove intracavitary leio-
myoma: wire loop resection, vaporizing electrode, hysteroscopic morcellator,
and scissors. Once inside the endocervix, the exact location of the lesion(s)
should be determined, the uterotubal ostia visualized, and size of the lesion(s)
confirmed. These maneuvers map out the surgical procedure to provide the
safest operative strategy for hysteroscopic removal. When multiple lesions are
encountered, removal of the lesions nearest the cervix and posterior wall is
advised, followed by resection of more fundal and lateral lesions.

The basic resection technique involves serial slicing or shaving of a lesion
until it is flush with the endometrium (Fig. 12-4). The wire loop (monopolar
or bipolar) is placed behind the lesion and drawn toward the physician when
the electrode is activated. Cutting begins at the surface, with the trajectory
always directed toward the operator, keeping the loop visible at all times. With
each passage of the wire loop, crescent-shaped pieces of tissue will float into
the uterine cavity. When visualization is obscured, the accumulated fibroid
pieces should be removed with the wire loop, Corson graspers, or polyp forceps.
When tissue chips are removed blindly, care must be taken to prevent uterine
perforation. Although fibroid chips may pass spontaneously, leaving them
within the uterus may result in colicky pain, persistent leukorrhea, adhesions,
or intrauterine infection. Furthermore, pathologic examination of the tissue is
essential. (See DVD Video 12-1 for video demonstration of Hysteroscopic Myo-

mectomy. ¢E)
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Additional Techniques

Fibroids may have a myometrial attachment. Full enucleation requires expert
hysteroscopic skills and identification of the surgical planes. To facilitate
removal, intermittent uterine decompression, manual massage, injection of
prostaglandin F,,, and wire loop mechanical resection techniques have been
described. The use of preoperative Cytotec 200 to 400 pg, orally or vaginally
taken at bedtime prior to hysteroscopic myomectomy, facilitates cervical dila-
tion and may increase uterine contractions to assist in the enucleation of
leiomyomas.

A variety of cutting and coagulating loops, barrels, or balls are available.
Monopolar and bipolar operative hysteroscopes are currently available. When
a monopolar operative hysteroscope is used, a dispersive pad must be placed on
the patient and a nonelectrolyte, nonconducting, distending medium such as
1.5% glycine, 3% sorbitol, or 5% mannitol must be used. With a bipolar device,
saline or Ringer lactate is used and the patient does not need a dispersive pad.

Recently, a Hysteroscopic Morcellation System (Smith & Nephew, Andover,
MA) and MyoSure Tissue Removal System (Interlace Medical, Framingham,
MA) were introduced that resect intracavitary lesions without electrical energy
and utilizes saline as the distending medium. A recent modification of the
traditional hysteroresectoscope, the Chip E-Vac system (Richard Wolf Corp.,
Vernon Hills, IL) is currently available in the United States as a bipolar system,
and permits rapid resection of intracavitary lesions. The added benefit is that
the resected fibroid “chips” are suctioned through the hysteroscopic sheath.
This adaptation is beneficial because it reduces the number of fibroid “chips”
within the uterine cavity, decreases the frequency of needing to remove the
hysteroscope for fibroid chip retrieval, and keeps the operating field clear of
debris. Additionally, saline is used as the distention medium. Most hystero-
scopic sheaths have an outer diameter of 7 to 10 mm and include both inflow
and outflow ports for distending media.

Historically, grasping forceps, such as Leahy clamps or Corson graspers,
have been placed within the uterine cavity and in the hopes that blind grasping
of an intracavitary lesion would lead to avulsion technique and retrieval of
tissue. If this method is chosen, it is important to look hysteroscopically after
attempts at blind retrieval have been undertaken to decrease the chances of
incomplete removal or remnants of tissue left in situ. Blind attempts at grasp-
ing intracavitary lesions also can be associated with uterine perforation, bowel
injury, or uterine inversion.

Targeted endometrial biopsies are indicated when focal lesions are noted.
The endometrial surface may have focal irregularities, polypoid projections,
and discrete lesions. Using the wire loop, hysteroscopic targeted biopsies with
complete removal of lesions may be obtained and sent for histologic analysis.

Among women wishing to preserve fertility, some gynecologists empirically
prescribe high-dose estrogen to aid in re-epithelization of the endometrium
with the aim of decreasing the risk of intrauterine adhesions after hysteroscopic
myomectomy. Typically, conjugated estrogen 1.25 daily or estradiol 1 mg twice
daily is given for 30 days, followed by 12 days of progesterone (i.e., norethin-
drone 5 mg or medroxyprogesterone 10 mg). Alternatively, a pediatric Foley
catheter, inflated with 5 to 10 mL of normal saline or sterile water is inserted
for 7 to 10 days to prevent the juxtaposition of the uterine walls. If an indwell-
ing pediatric is placed, prophylactic use of doxycycline 100 mg orally twice
daily until the catheter is removed is advised. Repeat office hysteroscopy is
performed within 7 to 14 days following extensive myomectomy to evaluate
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the endometrium for synechiae. We advocate office flexible hysteroscopy when
the pediatric foley is removed. If detected early, the adhesions are filmy and
easily lysed with the distal tip of a hysteroscope.

Electrocautery and Laser

Specially adapted loop electrodes, roller balls, and vaporizing electrodes can be
used to resect, desiccate, or ablate endometrial tissue. When monopolar elec-
trodes are used, a cutting current of 60 W to 100 W is utilized. When bipolar
electrical energy is utilized the default settings are applied. Generally speaking
wire loop resection is performed for procedures such as polypectomy, submu-
cous resection, and endomyometrial resection ablation. Rollerballs are used for
hysteroscopic endometrial ablation. The neodymium:yttrium-aluminum-gar-
net (Nd:YAG), argon, and potassium titanyl phosphate (KTP) lasers can be used
for hysteroscopic surgery. Lasers can be used to perform endometrial ablation,
lysis of adhesions, or desiccation of intracavitary lesions. Lasers are more
expensive to maintain, require additional nursing and surgeon training, and
have little advantage over electrosurgical resection techniques.

Distention Media

General Principles

The endometrial cavity is a potential space. It must be distended with fluid or
CO,. Operative hysteroscopy is generally performed with fluid. The type of
electrical energy utilized determines the selection of fluids. Monopolar energy
requires hypotonic, low-viscosity fluids such as glycine 1.5%, sorbitol 3%, or
mannitol 5%. Bipolar energy requires isotonic solutions such as normal saline
or Ringer lactate. Glycine, a low-viscosity fluid, is used with monopolar elec-
trocautery because it is a poor electrical conductor, minimizes hemolysis during
irrigation, and provides excellent optical images. If electrolytic solutions are
inadvertently used during monopolar resectoscopy, there is diffusion of electri-
cal current and the wire loop will not cut.

During hysteroscopy, the major mechanism of fluid loss is through systemic
intravascular absorption. Very little fluid is lost via the fallopian tubes. When
excessive absorption of electrolyte-free solution occurs systemically, hypona-
tremia may ensue. When the serum sodium level declines, there is an increase
in the hypotonic solutes from the distention media causing a decline in serum
osmolality. Glycine is a nonessential amino acid and is metabolized in the liver
and kidney by oxidative deamination via glycine oxidase to ammonia and gly-
colic acid. Encephalopathy occurs as a result of ammonia toxicity. In the mid-
brain, spinal cord, and ganglion cells in the retina, glycine has an inhibitory
effect. Transient blindness may be due to these mechanisms. The greatest risk
of morbidity and mortality in operative hysteroscopy is due to fluid overload.
Clinical symptoms from hyponatremia can occur when the serum sodium
levels are below 120 mmol/L. Postoperatively, signs of hyponatremia include
nervous system agitation, nausea, vomiting, headache, blurred vision, and
seizures.

Factors that increase the risk of fluid intravasation include excessive intra-
uterine pressure, resection of large fibroids, prolonged operative times, deep
myometrial resection, resection of septa, and treatment of Asherman syn-
drome. Close attention to fluid deficits are advised. Electronic fluid pumps or
a dedicated nurse who calculates input and output are imperative for patient
safety.
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Bipolar energy requires normal saline or Ringer lactate. Isotonic solutions,
by virtue of their serum osmolality and sodium content, prevent the develop-
ment of hyponatremia and hypo-osmolality. The use of isotonic solutions does
not decrease the risk of excessive intravasation. Excessive intravascular absorp-
tion of saline can be associated with congestive heart failure and pulmonary
edema. Avoidance of preoperative overhydration and minimal intravenous
hydration should be communicated with the anesthesiologist when compli-
cated cases are anticipated.

Fluid Management

Fluid management systems (fluid pumps) play a vital role in the safety of
operative hysteroscopy. Many fluid management systems are available; patient
safety is increased when guidelines for managing fluid absorption are followed.
These pumps provide an automated system with minute-to-minute calculation
of inflow and calculation of the fluid deficit. The physician can preset the allow-
able fluid deficit, based on the patient’s risk factors (age, cardiovascular reserve,
and renal function). Automatic audible alerts will alert the surgeon when the
maximal fluid deficit has been reached. An additional advantage to the fluid
pump is the ability to determine intrauterine pressure and to easily adjust fluid
pressures to control bleeding and decrease “false negative” views of the endo-
metrial cavity that may occur with higher or constant endometrial pressure.
Alternating the intrauterine fluid pressure may also help facilitate full resection
of uterine fibroids by causing myometrial contraction, which helps enucleate
the myoma. Automated fluid pumps are essential in modern operative hyster-
oscopy. Less desirable is the technique of elevating the bags above the patient
and infusing by the force of gravity or placed in a large blood pressure cuff and
infused by pressurizing the cuff. Because fluid can rapidly and unpredictably
be absorbed, continuous deficit monitoring is essential. If fluid pumps are not
available, a nurse dedicated to calculating the 1/0’s every 5 to 10 minutes is
necessary.

Complications

Patients generally have minimal postoperative pain following hysteroscopic
myomectomy. A serosanguinous discharge for 1 to 4 weeks is typical following
the procedure. Mild cramping is easily alleviated with low-dose NSAIDs, and a
few patients require narcotics for postoperative pain management. Patients
typically resume normal activities within 24 to 48 hours after the procedure.
Sexual activity can be resumed 1 week postoperatively. If an incomplete resec-
tion has occurred, some patients may pass pieces of fibroid tissue several weeks
after the procedure or complain of leukorrhea and cramping.

Common intraoperative complications of resectoscopic surgery include
uterine perforation and absorption of distending medium. Two ancillary medi-
cations, vasopressin and misoprostol, may decrease the risks associated with
operative hysteroscopy. The most common complication of operative hyster-
oscopy is uterine perforation. Cervical stenosis and deep myometrial resection
increase the risk of perforation and fluid absorption. A prospective double-blind
study and randomized clinical trial demonstrated the benefits of dilute vaso-
pressin (Phillips et al, 1996). Vasopressin decreases fluid absorption, decreases
blood loss, decreases fluid intravasation, and induces smooth muscle contrac-
tions of the uterine capillaries, small arterioles, and venules. Its use is advo-
cated when prolonged surgery, larger lesions, or deeper myometrial resection
is anticipated, or when cervical stenosis is encountered.
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To decrease the risk of uterine perforation due to cervical stenosis and dif-
ficult cervical dilation, misoprostol may be considered. Misoprostol is a pros-
taglandin PGE, analog used for cervical ripening. Misoprostol increases
intracellular accumulation of free water, softens the cervix, and passively
increases the diameter of the cervical os. These factors combined lead to easier
cervical dilation, decreased risk of cervical lacerations, uterine perforation, and
creation of false tracks during dilation. Various routes (oral, vaginal, rectal, and
sublingual), dosages, and times of administration have been advocated. Alter-
natively a laminaria tent can be inserted the day before the surgical procedure.

Patients with postoperative fever, malaise, worsening pain, or escalating pain
medication requirements should be carefully evaluated for bowel injury,
bladder injury, and endometritis. Office evaluation must be undertaken includ-
ing thorough abdominal and pelvic examination. Laboratory testing including
electrolytes, complete blood count (CBC), sedimentation rate, ultrasound, and
flat plate of the abdomen (kidney, ureter, bladder [KUB]/upright film) may be
required, depending upon the clinical scenario. Sometimes a computed tomog-
raphy (CT) scan of the pelvis/abdomen may be needed if perforation with
bowel or bladder injury is suspected.

Conclusions

Patients now have an array of options available for the treatment of symptom-
atic uterine fibroids. Hysteroscopic myomectomy is a well-established treat-
ment for women with hysteroscopically resectable uterine fibroids. Preoperative
evaluation is essential to the success of the procedure. Appropriately triaged
patients have excellent outcome, low morbidity rate, and resolution of men-
strual aberrations. Additionally, intraoperative hysteroscopic techniques to
facilitate complete removal and close attention to fluid management provide
optimal safety and improved clinical outcome.

Endometrial Ablation

A 41-year-old gravida 4, para 3 female reports a long history of  uterine segment uterine scar reveals normal thickness

heavy regular periods without associated dysmenorrhea. Her (>10 mm) in this area. She denies symptomatic pelvic organ
past medical history is notable for multiple deep venous prolapse or incontinence. Previous attempts to manage her
thromboses (DVT) and she is now on lifelong anticoagulation. bleeding included Depo-Provera, that caused irregular

Her past surgical history is significant for one prior cesarean bleeding, and a Mirena Intrauterine Device (Bayer Health Care
section with tubal ligation. On examination, she is not obese Pharmaceuticals, Montville, NJ), was declined by the patient.
and has a normal 10-week size anteverted uterus. On saline Recent endometrial biopsy and cervical cytologic findings are
infusion sonography, she is noted to have a 10-cm uterus with normal. She would like to avoid hysterectomy if possible due to
a single 2-cm submucus fibroid. Evaluation of her prior lower her history of DVT and use of anticoagulation.

Endometrial ablation plays a unique role in the spectrum of treatment for
menorrhagia. Treatment is indicated for women who have primary menorrha-
gia disruptive to quality of life, have failed or cannot tolerate medical therapy,
and have completed childbearing. For most women, ablation results in marked
improvement in bleeding with 65% to 70% experiencing hypomenorrhea.
Between 5% and 19% of women fail therapy immediately and 6% to 40%
require an additional surgical procedure within 5 years of surgery. Ablation of
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the endometrium is associated with fewer complications than hysterectomy
and greater cost savings to the patient as well as the health care system.

First-generation endometrial ablation techniques include use of laser, roller-
ball, or endometrial resection. These modalities are performed under hystero-
scopic guidance and require careful fluid monitoring and advanced operator
skill. Second-generation devices attempt to streamline the process of destroy-
ing the basalis layer of the endometrium. Although these modalities are faster
and more user friendly, they are consequently more limited in their application to
more complex cases involving fibroids or patients with previous uterine surgery.

A recent Cochrane review found a decreased operative time, increased use
of local anesthesia, and increased rates of device malfunction with global
devices in comparison to hysteroscopic ablative techniques. In addition, sec-
ond-generation techniques were also associated with less fluid overload, uterine
perforation, cervical lacerations, and hematometra, but more nausea, vomiting
and uterine cramping.

Patient Selection

Patients considering endometrial ablation for menorrhagia must have com-
pleted childbearing, as pregnancy after destruction of the endometrial lining
is contraindicated. Patients may have tried and failed medical therapy or be
limited by contraindications to medical treatments. Women must be willing to
accept some degree of menstrual bleeding as amenorrhea does not ensue for
all patients.

Preoperative Evaluation and Preparation

Patients must be carefully evaluated to exclude an underlying premalignant or
malignant cause of bleeding or underlying coagulopathy such as von Wille-
brand disease. Imaging should reveal an anatomically normal uterus with a
cavity length of 6 to 14 cm depending on the device used. Assessment of the
uterine cavity is needed ensure that bleeding is not related to intracavitary
structural lesions such as submucosal fibroids or endometrial polyps. Saline
infusion sonograph should be utilized to ensure the absence of intracavitary
pathology. Additionally, TVUS should be considered after prior cesarean section
to ensure that the lower uterine segment is >10 mm. Endometrial biopsy is
recommended in women older than 40 years, or in those with risk factors for
endometrial hyperplasia or malignancy. Patients should not have active genital
or urinary tract infections at the time of the procedure and should have docu-
mentation of normal cervical cytologic appearance within the past year. Abla-
tion is contraindicated in the postmenopausal woman. Patients will still require
progesterone in combination with estrogen if therapy for menopausal symp-
toms is needed. Contraception is also necessary.

When hysteroscopic techniques are used, endometrial thinning improves
visualization and can ensure full desiccation of the basalis layer with subse-
quent improved outcomes. All currently FDA-approved devices except Novasure
required endometrial thinning in trial protocols usually by gonadotropin-
releasing hormone (GnRH) agonist or mechanical curettage. The most inex-
pensive method for endometrial thinning is timing the procedure between
cycle days 4 and 7 when the endometrium is less than 10 mm. Dilation and
curettage (D&C) can serve to remove the superficial endometrium as well as
to obtain a pathologic specimen. If microwave technology is utilized, then a
D&C should not be performed prior to microwave endometrial ablation.
Hormonal medical treatments, including GnRH agonists, danazol, progesto-
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gens, and oral contraceptive pills, may improve surgical results with variable
efficacy. Administration of 200 to 400 pg of misoprostol orally or vaginally 8
to12 hours prior to the procedure can ease cervical dilation.

Surgical Techniques

Office Ablation Procedures

All modalities of global endometrial ablation are approved for use under general
anesthesia as well as conscious sedation or local anesthesia. A comparison of
available devices is shown in Table 12-3. New Current Procedural Terminology
(CPT) codes now permit reimbursement for office ablation. Advantages of
office procedure include saving time for physician and patient as well as more
flexible scheduling. In most cases the procedure can be completed under local
anesthesia, with use of preoperative NSAIDs, narcotics, antiemetics, and anx-
iolytics. Performance of a paracervical block can decrease pain in the office or
operating room. Many different regimens for oral and injected pain medica-
tions are described in the literature with no evidence of superiority; therefore,
each physician should choose and develop familiarity with the side effects and
toxicities of a select few. Careful evaluation of the patient’s co-morbid condi-
tions, anxiety level, and comfort on routine pelvic examination and endome-
trial biopsy allows for selection of individuals who can successfully complete
the ablation without general anesthesia.

Balloon Ablation

The ThermaChoice Uterine Balloon Therapy System (Gynecare, Somerville,
NJ; Fig. 12-5) was the first global endometrial device and as such has the most
robust clinical data regarding outcomes. The ThermaChoice III device consists
of a 16 cm by 4.5 mm shaft with a silicone balloon catheter at its distal end
enclosing an internal propeller to circulate fluid during the procedure. Initial
FDA trials were conducted with the ThermaChoice I with a latex balloon that
lacked the internal impeller. The newer devices have undergone significant
modifications that have resulted in improved treatment of the uterine cornua
and lower uterine segment with a noticeable clinical effect. A separate control
unit monitors temperature, uterine pressure, and timing of the procedure. The
balloon is inflated with up to 35 mL of 5% dextrose in water (DsW) and the

Table 12-3 Comparison of Global Endometrial Ablation Devices

Device

ThermaChoice

HerOption

Novasure

HydroTherm-
Ablator

MEA

GnRH, gonadotropin-releasing hormone.

Cervical Cavity Size Treatment Pretreatment Size of Intramural Safety Features

Dilation Time Used Fibroids Treated
Thermal 4.5 cm 6-10 cm 8 min Suction <2cm Pressure and temperature
balloon curettage shutoff
Cryotherapy 4.5 cm <10 cm 15-20 min  GnRH agonist <2 cm Ultrasound guidance
Radiofrequency 8 cm 6-10 cm, 1.5 min None <2cm Cavity integrity check
2.5 cm wide Measured tissue impedance
Heated fluid 8cm <10.5 cm 10 min GnRH agonist <3 cm Hysteroscopic guidance
Recirculated fluid monitoring

Microwave 8.5cm 6-14 cm 2-5 min GnRH agonist <3 cm Intraoperative feedback,

temperature
Preoperative ultrasound and
hysteroscopy
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Figure 12-5 Balloon ablation:
the ThermaChoice control unit
and device.

Figure 12-6 Her Option®
Global Endometrial Ablation
unit.

pressure is maintained between 160 to 180 mm Hg at a temperature of 87°C
for 8 minutes followed by a cool-down phase. Subsequently the balloon is
deflated and discarded.

ThermaChoice has also been used successfully in women with a fibroid
uterus with a 10% rate of hysterectomy at 1 year. Data from case series yield
an improved amenorrhea rate; and decreased premenstrual symptoms, dys-
menorrhea, and need for pain medication during menses. The optimal uterine
cavity for ThermaChoice is less than 10 cm and in trials the uterine cavity was
pretreated by suction D&C. Minimal cervical dilation is required to allow
passage of the 4.5mm device. It is important to slowly inflate the balloon to
ensure accurate and appropriate pressures and adequate treatment of the
entire uterine cavity.

Cryoablation
The Her Option® Global Endormetrial Ablation System (Cooper Surgical, Inc,
Trumbull, CT) was approved in April 2001 (Figs. 12-6, 12-7). This device uses
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Figure 12-7 Her Option®
device.

Figure 12-8 Her Option® in
use under ultrasound.
RT, Right; LT, left.
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a cryoprobe that freezes the endometrium to —100 to —120 degrees Celsius,
causing endometrial cell death. The cryoprobe measured 4.5 mm in diameter,
requiring minimal cervical dilation and continuous transabdominal ultrasound
monitoring is required (Fig. 12-8). The FDA protocol also required pretreat-
ment with a single dose of 3.75 mg leuprolide acetate and consisted of a
4-minute freeze at one cornua, followed by a 6-minute freeze at the remaining
cornua. In common usage, often a third freeze for 4 to 6 minutes in the lower
uterine segment is performed, with a total treatment time of 15 to 20 minutes.
Again, the optimal uterine cavity is less than 10 cm and minimal cervical dila-
tion is required. This system provides a greater depth of tissue destruction to
9 to 12 mm.

Radiofrequency Ablation

The Novasure RF Ablation system (Cytec Corp, Marlborough, MA) consists
of a gold-plated mesh electrode that conforms to the uterine cavity after
deployment (Fig. 12-9). This system was FDA approved in 2001 and consists
of the disposable device connected to a control unit, CO, tank, desiccant, foot
switch, and power cord. Tissue impedance is continually measured and the
procedure is stopped when 50 ohms is reached, which signifies that the endo-
metrium has been vaporized and the device is contacting myometrium. Thus,
a thicker endometrium will prolong the treatment time. The sheath measures
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Figure 12-9 Novasure
controller and device.

7.2 mm and use is advised for cavity size of 6 to 10 cm with a width of at least
2.5 cm.

In order to calculate the treatment time, the uterine sounding length and
width of the uterine cavity is entered into the Novasure controller. The required
power level is then calculated by the generator. By tapping the foot pedal, a
cavity integrity check is performed to assess for uterine perforation. A second
tap on the foot pedal initiates the treatment cycle, lasting from 40 to 120
seconds with 180 W of power at 500 kHz. During this time the suction device
removes debris and moisture to achieve a treatment depth of 4.0 to 4.5 mm in
the uterine body, with 2.2 to 2.9 mm at the uterine cornua. The device has the
shortest treatment cycle and in FDA trials was used without endometrial pre-
treatment on any cycle day. Additional trials have specifically evaluated the
use of Novasure with polyps up to 2 cm and submucous fibroids with good
results.

Hysteroscopic Thermal Ablation

The HydroThermAblator (HTA; Boston Scientific, Natick, MA) was approved
in April 2001 (Figs. 12-10, 12-11). The device consists of a single-use 7.8-mm
sheath with a 3-mm rigid hysteroscope that circulates heated saline in the
uterine cavity under constant hysteroscopic visualization for 10 minutes. Fluid
is maintained between 80° F and 90° F. The height of the fluid bag is adjusted
to maintain the uterine pressure between 50 and 55 mm Hg, below the thresh-
old for transtubal spillage. Overdilation of the cervix greater than 8 mm and
the use of preoperative laminaria or misoprostol may increase the rate of trans-
vaginal leakage. Use of a secondary or four-toothed tenaculum, a laparoscopic
endoloop or even a cervical cerclage may be employed to avoid vaginal spillage
and burns. The HTA sheath may also be fixed to the cervical grasping tenacu-
lum using a cervical stabilizer device. Visualization of the cervix is necessary
to identify a non-water-tight seal and adjust accordingly. The tip of the hys-
teroscope is kept just inside the cervical os.

Depth of endomyometrial necrosis ranges from 3 to 4 mm. The volume of
fluid recirculated is monitored and the device shuts off if more than 10 mL is
lost. A small amount of loss may be anticipated due to transcervical leakage or
uterine relaxation; however, larger volumes are associated with uterine perfo-
ration. The FDA trial excluded women with any uterine anatomic anomaly and
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Figure 12-10 HydroThermAblator
(HTA) unit.

Figure 12-11 HydroThermAblator
(HTA) device.

B

cavity length greater than 10.5 cm and required pretreatment with 7.5 mg of
leuprolide acetate 3 weeks prior to the procedure. Retrospective trials have
described the use of HTA in women with submucous fibroids 3 to 5 cm and
miillerian anomalies, but further studies of efficacy are needed. HTA has also
been associated with a temporary white discoloration of the cervix that resolves
by 4 weeks.

Microwave Endometrial Ablation

The Microsulis MEA (FemWave, Microsulis Americas, Waltham, MA) was
FDA approved in 2003 and uses microwave energy at a frequency of 9.2 GHz
to destroy the endometrium (Fig. 12-12). The MEA has been used for patients
with cavities up to 14 cm and in those with fibroids or polyps up to 3 cm
that may distort the uterine cavity but still allow passage of the probe. Continu-
ous temperature monitoring allows the surgeon to individualize treatment to
each area of the cavity (Fig. 12-13). Microwave ablation treats to a depth of
5 to 6 mm and should be used only in areas where the myometrium is
greater than 10 mm. In areas where the probe is not in direct contact with the
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Figure 12-12 Microsulis unit
and device.
MEA System

FemWave applicator
with ergonomic handle grip

MEA control unit

GUIDANCE THROUGHOUT TREATMENT
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to irregularities 50
* Continued treatment in lower segment 20
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Figure 12-13 Microsulis treatment cycle.
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endometrium the microwave energy still penetrates to a depth of 3 mm, allow-
ing treatment of areas such as the tubal ostia. Overall treatment time is 2 to 5
minutes.

Hysteroscopy should be performed on the day of the procedure with careful
attention to uterine landmarks. Dilation and curettage should not be per-
formed. After cervical dilation is performed the 8.5-mm FemWave probe is
inserted to the midfundus and swept across the fundus, while maintaining the
temperature between 70° F and 80° F. Once the fundus is treated, both cornua
are treated for an additional 5 seconds. Lastly the applicator is withdrawn using
a sweeping motion to treat the remainder of the cavity while maintaining a
constant temperature.

The conductive heating allows for a “spray paint” effect that allows treat-
ment of distorted endometrium. The physician can ensure adequate treatment
of each part of the uterine cavity using the data provided by the therapeutic
band.

Selecting a Second-Generation Ablation Device

Current data have not demonstrated superior treatment efficacy or patient
satisfaction with any single ablation system; therefore, choice of an ablation
device should be dictated by provider comfort and experience. Other con-
cerns such as cost, device size, need for cervical dilation, availability of techni-
cal and support staff, office or ambulatory setting, and length of procedure may
also play a significant role.

Complications

Overall adverse events such as sepsis, blood loss, urinary retention, hemor-
rhage, blood transfusion, and vaginal vault and wound hematomas are less
common with endometrial ablation than after hysterectomy, as are anesthesia
complications. Complications during FDA trials were mostly minor and rare
and included urinary tract infections, vaginal infections, fever, endometritis,
thermal injury, abdominal pain, hematometra, and bacteremia. Adverse events
occurring in general use are better represented by the Manufacturer and User
Facility Device Experience (MAUDE) database maintained by the FDA. A
review of the MAUDE events from 2003 to 2006 included more morbid effects
such as bowel injury, CO, embolism, urinary tract injury, severe burns, lapa-
rotomy, hysterectomy, other major surgery, necrotizing fasciitis, cardiac arrest,
and death. Minor complications reported in general usage include minor burns,
pelvic infections, endocarditis, uterine perforation, postoperative bleeding,
hematometra, pain, and failure of the device. The most common reported
complication type varies among ablation devices. Major and minor burns were
most common with HTA, bowel injury was reported most often with HerOp-
tion and MEA, possibly related to greater dependence on surgeon control.
Adverse events resulting from physician error and out of protocol use were
more common with MEA, and HerOption. ThermaChoice and Novasure had
the highest number of complications relating to instrument or procedure errors.

Outcomes

Blood loss improves in 87% to 97% of women and amenorrhea results in
14% to 55%. Additional surgery for menstrual bleeding was required in 6%
to 40% of women. Ablation is therefore initially less expensive than
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hysterectomy; however, the additional costs related to reoperation narrow this
divide. Enhanced use of ablation in the office setting may further decrease
costs.

Women in their late 40s have a lower reoperation rate than those in their
early 40s. When reoperation is needed, it is most offen due to recurrent men-
strual dysfunction, cyclic abdominal pain, or pelvic pain. Type of endometrial
ablation, outpatient location, and presence of fibroids did not increase hyster-
ectomy risk. Myomectomy at the time of ablation was associated with decreased
risk for further surgery. Risk factors for hysterectomy also include grand mul-
tiparity, prior tubal ligation, adenomyosis, and history of dysmenorrhea.

New onset cyclic or chronic postablation pelvic pain can result from bleeding
from intact islands of endometrium. Outflow of menstrual blood is prevented
by the development of intrauterine adhesions, resulting in central or cornual
hematometra. In women who have had a tubal ligation, retrograde menstrua-
tion causing distention of the proximal portion of the fallopian tube can also
cause pain, termed postablation tubal sterilization syndrome (PATSS). PATSS
may be difficult to diagnose as the hematosalpinx may not be visible throughout
the cycle. Imaging with pelvic magnetic resonance (MR) during episodes of
pain is most helpful. Conservative treatment for these complications is contro-
versial and salpingectomy or hysterectomy may be required.

The potential for delayed or missed diagnosis of endometrial cancer is
unknown, thus necessitating preoperative endometrial biopsy and hysteros-
copy and avoidance of the procedure in high-risk individuals and those with
complex endometrial hyperplasia with or without atypia. Additionally, evalu-
ation of the endometrium after ablation is difficult or impossible due to poor
visualization with TVUS and poor visualization hysteroscopically due to intra-
uterine firbrosis.

Despite preoperative counseling regarding the need for contraception fol-
lowing endometrial ablation, pregnancies have been reported. There have been
maternal deaths reporter in women who conceived after endometrial ablation.
The placenta can become markedly adherent, resulting in retained products of
conception, infection, and hemorrhage. Postoperative changes can increase the
difficulty of subsequent pregnancy termination. Perinatal complications include
spontaneous abortion; preterm delivery; amniotic band syndrome; and pla-
centa accreta, increta, and percreta, possibly requiring cesarean hysterectomy,
among other complications. The patient’s plan for lifelong postoperative con-
traception should therefore be carefully discussed prior to performing the
ablation.

Conclusions

Although there is little difference in self-reported quality of life scores between
patients with ablation compared to hysterectomy, patients in the latter group
report greater satisfaction with their decision. This highlights the importance
of careful patient selection and realistic preoperative counseling to ensure both
optimal treatment success and patient experience. Women over 45 years of age
have the least likelihood of failure or need for additional counseling. Thorough
preoperative evaluation with an emphasis of excluding intracavitary lesions
and hyperplasia is essential to improve outcomes, decrease failure, and decrease
complications from endometrial ablation. For the right patient, endometrial
ablation can provide an opportunity to treat menorrhagia with minimal disrup-
tion of routine activities while avoiding the morbidity associated with more
invasive approaches.

Descargado para Alberto Paredes (al parla@yahoo.es) en Colegio Medico Del Peru de ClinicalKey.es por Elsevier en septiembre 26, 2017.
Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2017. Elsevier Inc. Todos los derechos reservados.



Alternative Treatments to Hysterectomy 235 n

Uterine Fibroid Embolization

J.B. is a 43-year-old gravida 3, para 3 female, with three prior
cesarean deliveries, who has been experiencing increasing
menorrhagia and urinary frequency over the last 2 years. Her
cycles are regular, every 28 to 30 days, without intermenstrual
bleeding, but they are excessively heavy. Her quality of life has
been affected. She occasionally misses work as a nurse,
because of the need to change a pad and tampon every 45 to
60 minutes, and states that, “when the floor is busy, | can't get
to the bathroom to change! In fact several times she has soiled
through her white uniform, necessitating taking extra clothing
to work. During the first several days, she also wears a Depends
diaper, for the overflow bleeding that occurs. At night during
her period, she awakens two or three times to change pads/
tampon, and has “ruined” her mattress. She craves ice and feels
fatigued. Her clothing is fitting tighter and despite regular
exercise, her abdomen looks “pregnant” and she palpates a
mass when lying flat. Finally, she notes urinary frequency and
once had to be catheterized due to urinary retention. Her
bimanual examination confirmed a 15- to 17-week-size pelvic
mass. Ultrasound confirmed a 17.7 cm X 15.8 cm x 12.3 cm
uterus. There were four leiomyomas with sizes ranging from 4
to 7 cm. Both ovaries were normal and there was no
hydronephrosis. She is mildly anemic with hemoglobin level of
8.4 g/dL and hematocrit of 28.7%, and has a normal platelet
count. Her TSH, recent Pap test, and HPV test are normal.

After appropriate counseling and review of options, the
patient was interested in pursuing uterine fibroid embolization
(UFE) as a treatment modality. Informed consent from her
gynecologist and ACOG patient literature was given to the
patient. She underwent pelvic magnetic resonance imaging
(MRI) with gadolinium and had standard preoperative UFE
laboratory tests drawn (CBC with platelets, blood urea nitrogen
[BUN], creatinine, prothrombin time [PT], partial
thromboplastin time [PTT]). MRI demonstrated multiple
intramural fibroids ranging in size from 3 to 6 cm, no
intracavitary component, and all fibroids enhanced. There were
no adnexal masses, adenomyosis, or hydronephrosis. All
laboratory tests were normal, except for evidence of anemia.
Once these results were available, the patient was contacted
and referred to interventional radiology for counseling,
informed consent, and scheduling of the procedure. The
patient was scheduled approximately 5 days after her period.
She had an uneventful procedure and stayed in short-stay unit
for 23 hours. Her 6-day recovery at home was without
complications. She returned for postprocedure evaluation 1
month later and had final check-up at 6 months. At her final
checkup, menorrhagia was resolved as well as bulk symptoms.
Her anemia also resolved. Final uterine size with bimanual
examination was 11- to 13-week size. Patient was very pleased
with resolution of her symptoms.

Uterine fibroid embolization (UFE), also known as uterine artery emboliza-
tion (UAE), is an emerging nonsurgical minimally invasive therapy that, with
accruing clinical experience, is gaining widespread acceptance in North Ameri-
can and in Europe as a safe and effective treatment for reducing the symptoms
of uterine leiomyomas. An estimated 300,000 UFEs have been performed
worldwide since 1995, when this procedure was first utilized by Ravina and
colleagues, and approximately 25,000 are performed annually in the United
States.

UFE is performed by a trained interventional radiologist, ideally collaborat-
ing with a gynecologist who has determined that the patient is an appropriate
candidate for the procedure. Particulate emboli to occlude the uterine arteries,
thereby disrupting the blood supply to fibroids and leading to devascularization
and infarction, has been reported to be effective in alleviating fibroid-related
symptoms. The result is improvement in fibroid-associated symptoms, preser-
vation of the uterus, avoidance of general anesthesia, and obviation of the
potential complications and lengthy recovery associated with surgery. UFE is
a safe, effective, and durable nonsurgical alternative to hysterectomy.

Indications and Patient Selection

The Task Force on Uterine Artery Embolization and the Standards Division of
the Society of Interventional Radiology (SIR) and ACOG recommend that UFE
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Table 12-4 Critical Questions for the Patient before Referral for Uterine Fibroid Embolization (UFE)

« Does the patient have fibroids? Could symptoms be related to adenomyosis or other factors?

« Are the symptoms related to the fibroids?

- Does the patient want children?

- Do the symptoms require treatment?

« Are there anatomic factors that predispose the patient to treatment failures or indicate the need for adjunctive
evaluation to ensure treatment success?

« Are there gynecologic or nongynecologic medical conditions that predispose the patient to UFE or surgical
risks?

« Are there other reasons why the patient does not want surgery?

be offered only to women with symptomatic uterine leiomyomas who are of
reproductive age but who are not interested in childbearing. In this patient
subpopulation, UFE is indicated for individuals with clinically documented
fibroids and fibroid-related symptoms who wish to avoid surgery, particularly
hysterectomy and who refuse blood transfusion for health or religious reasons;
and who have failed medical or surgical therapy. Contraindication to general
anesthesia may be another consideration.

Of the numerous treatment options available, patient selection for UFE is
generally based on such factors as bulk symptoms, bleeding symptoms, dys-
menorrhea, and desire for uterine preservation. A patient’s ultimate choice
among available fibroid therapies may depend upon the fibroid-related impact
on her HRQOL, the length of convalescence that is acceptable to her, and the
importance she assigns to tolerable invasiveness and symptom resolution. A
list of critical questions to ask before referral for UFE is shown in Table 12-4.

Crucial to the success of UFE is the partnership and collaboration between
gynecologists and radiologists in the global care of the patient. A cooperative
relationship between the obstetrician/gynecologist and interventional radiolo-
gist is essential for effective diagnosis, treatment, management of complica-
tions, and follow-up of patients who are potential candidates for UFE, and the
combined efforts of these specialists contribute to the establishment of optimal
clinical guidelines for patient care. Collaboration begins with the screening and
selection of patients, as both specialists must contribute their skills when choos-
ing appropriate candidates. Although counterintuitive, gynecologists who
embrace UFE referrals often increase the number of fibroid-related cases
referred to their gynecology clinical practice. Not all patients with fibroids are
candidates for UFE. Reasons may include patients who desire future preg-
nancy, who have unrealistic expectations, or who have MR findings that con-
traindicate the procedure (marked calcification, ovarian collateral blood flow,
pedunculated fibroid on a stalk <3 cm, and abnormal appearing leiomyomas
with ill-defined borders). A knowledgeable gynecologist can confidently deter-
mine which patients are suitable candidates. Those who do not meet the cri-
teria are retained in the practice and other invasive fibroid therapies or
hysterectomy are offered.

Procedure

Generally, UFE is performed by an experienced interventional radiologist (IR)
in an interventional radiology suite. A dedicated nurse is an important compo-
nent of the team. Ideally, the IR has admitting privileges to monitor the patient
after the procedure. UFE requires approximately 60 to 90 minutes and is per-
formed with conscious sedation and local anesthetic. Using fluoroscopic guid-
ance, the interventional radiologist performs UFE from a single common
femoral artery puncture site, usually on the right. The use of alternative arte-
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rial approaches may be considered in patients when the femoral artery is not
accessible. The operator directs a catheter over the aortoiliac bifurcation into
the contralateral (left) internal iliac artery and selective arteriography of this
vessel is performed. This identifies the major nontarget branches and clarifies
the configuration of the origin of the uterine artery. The uterine artery is easily
identified angiographically by its characteristic tortuosity and medial course.
In the case of uterine fibroids, it is usually markedly hypertrophied and its
enlarged terminal branches splay over and penetrate the substance of the
fibroid masses. A catheter is advanced deep into the uterine artery. When a
secure position is confirmed, embolization may proceed.

Most practitioners currently use polyvinyl alcohol (PVA) beads or PVA
microspheres, or a gelatin-coated tris-acryl polymer microsphere which are
available in various size ranges. Particles of diameter 355 to 500 um and 500
to 700 um are commonly used. The smaller particles tend to cause more rapid
tissue necrosis, and may be associated with greater postembolization discom-
fort. Recently tris-acryl plastic spheres (500-900 pm) (Emblospheres, BioSphere
Medical, Rockland, MA) have become increasingly popular for UFE. Cited
advantages include homogeneity of particle size, absence of interparticle clump-
ing, and greater penetration into the vascular network feeding the fibroid.

The particles are injected under fluoroscopic observation, progressively
occupying the fibroids’ vascular bed. The catheter then is pulled back into the
left internal iliac artery and postembolization angiography performed to confirm
the resultant vascular occlusion. A catheter is then guided into the right uterine
artery and an identical process of embolization is performed. Best results are
obtained when both uterine arteries are catheterized. The catheter and vascular
sheath are removed.

In 2% of cases, bilateral UFE is not possible. Causes of failure may include
(1) anatomic variations or arterial spasm that is unresponsive to nitroglycerin
or other vasodilators, (2) inability to catheterize one or both uterine arteries,
(3) fibroids that may receive collateral blood flow from sources other than
uterine artery (ovarian collaterals), and (4) embolic material that may clump
and deliver insufficient embolic material to cause ischemia or the creation of
false appearance of occlusion. It is considered a technical failure if bilateral
procedure could not be performed. Current SIR guidelines aim for less than
2% technical failure rate. The overall radiation dose is equivalent to that of one
or two computed tomography (CT) scans.

Postoperative Management

After procedure, patients typically experience uterine cramping that is managed
by patient-controlled analgesia (PCA) pump. Most patients are admitted for 23
hours, although newer protocols are being evaluated for a 6- to 8-hour admis-
sion. It is important to provide optimal control of pain and monitor narcotic-
related side effects in order to decrease length of stay and readmissions. In
addition to a PCA pump, NSAIDs and antihistamines are also needed. Addition-
ally, home-going medications should include antiemetics, stool softeners, laxa-
tives, and narcotics.

Conditions for discharge include the ability to void spontaneously, control
of pain medication with oral medications, and absence of nausea and vomiting.
The most common indications for emergency room readmission are for this
triad of symptoms. After 24 hours, most patients feel better and experience
cramping for 3 to 5 days and are successfully managed by NSAIDs for 5 days
and supplemental narcotic pain medication, as needed, for the first 1 to 3 days.
Pain relief may be necessary for 6 to 14 days.
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Constipation can result from narcotics and decreased ambulation. Patients
may experience postoperative narcotic-induced constipation similar to postsur-
gical myomectomy or hysterectomy. Patients should be encouraged to remain
well hydrated, minimize narcotic use, and use stool softeners.

Postprocedural follow-up protocol includes the following:

1. Avoidance of vaginal intercourse for 2 weeks, or until resolution of vaginal
discharge.

2. Patients without any complications are seen within 1 month of the procedure
by the gynecologist. Subsequent office visits are scheduled the first year at
6 and 12 months. One year after the procedure, annual visits are scheduled
unless new symptoms occur. Most fibroid-related symptoms improve within
4 to 6 months after the procedure. Maximal fibroid shrinkage is obtained by
months 4 to 6. In 10% of patients, additional fibroid shrinkage may occur up
to 12 months after the procedure.

3. Patients with persistent symptoms of bleeding, pain, and fever should be
evaluated immediately.

4. At each visit, bimanual examination should be obtained. Patients are asked
about resolution of symptoms and their level of satisfaction with the
procedure.

5. Repeat MRI of the pelvis if uterine fibroids continue to grow or if there is
unusual pain that occurs.

6. When leukorrhea is persistent or serosanguineous discharge noted, office
hysteroscopy is helpful in identifying discontinuity within the endometrium
or necrotic prolapsing fibroids.

Complications

After UFE, most patients experience transient low-grade fever, and may also
have night sweats and fatigue. This has been noted with embolization of other
organs and is often referred to as postembolization syndrome (PES), which
generally lasts for 3 to 5 days (or rarely, longer in some patients). The transient
fever is generally not higher than 101.0° F and usually associated with mild
leukocytosis.

Although PES does not signify an infection, clinicians may face difficulty
distinguishing between PES and infection, although patients with PES gener-
ally do not feel acutely ill and do not have severe rigors, chills, or drenching
sweats. Fortunately, infection immediately after UFE is quite rare. Most patients
also will note some vaginal spotting that will last for a few weeks after the
procedure. A return to work within 7 to 14 days is commonplace. Overall, the
rate of complications associated with UFE is very low, and most complica-
tions are transient. Transcervical leiomyoma tissue passage is the most
common complication requiring surgical intervention; it occurs in approxi-
mately 2.5% of patients. The most serious complication associated with
UFE is endometritis/uterine infection, with a reported incidence of approxi-
mately 2%.

The rate of hysterectomy subsequent to UFE ranges between 0.25% and 1.6 %
and is generally attributable to infection, pain, and bleeding. Uterine necrosis,
a rare complication (fewer than 10 reported cases to date) following this pro-
cedure, also necessitates hysterectomy and treatment with antibiotics to prevent
bacteremia, sepsis, and death. Patients should be made aware of possible emer-
gency hysterectomy should such severe complications arise.
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A study of 400 consecutive patients undertaken by Spies and associates
(2002) found that, based on ACOG definitions, perioperative complications
occurred in only 5% of UFE procedures for symptomatic fibroids. Such com-
plications included allergic reaction to contrast medium, accidental injury to
the femoral nerve or uterine artery, groin hematomas, endometritis, pulmo-
nary embolism, and arterial thrombosis. A current and much larger study
involving more than 450 patients at the Cleveland Clinic published by Park and
coworkers in 2008, found a more substantial rate of minor complications—61
complications in 53 patients, or 11% of the cohort—following UFE, although
the associated morbidity rate was still very low. Office hysteroscopy was uti-
lized liberally to evaluate post-UFE complaints such as leukorrhea and abnor-
mal vaginal bleeding. Researchers reported that the factors most likely to
increase the risk for developing complications included prior myomectomy and
the use of embolic particles 355 ug to 500 ug in size, that is, smaller than the
typical 500 um to 900 pum.

Through 2007, there have been only four reported fatalities related to UFE.
Pulmonary embolism was the cause of death in two cases; the other two deaths
were a result of septicemia and disseminated intravascular coagulation.

Outcomes

Symptoms of menorrhagia improve in 83% to 92% of patients, pain improves
in 77% to 79%, and bulk-related symptoms improve in 79% to 92%. Leiomyo-
mas continue to shrink for up to 1 year following embolization, and the
reported percentage of uterine or fibroid volume reduction varies according to
the length of follow-up. Two multicenter studies with combined cohorts total-
ing more than 2200 patients recently reported long-term follow-up data for
UFE-treated symptomatic leiomyomas. Both support the conclusion that UFE
is effective and safe, with durable symptom control, few complications, and
improved quality of life. Other sizeable prospective studies of UFE with 5 to 7
years postprocedure follow-up found continued symptom control in 72% to
73% of patients and a high rate of patient satisfaction (surprisingly, even in
women who needed an additional intervention). These investigations also
revealed that 87% to 91.4% of patients treated with UFE would recommend
the procedure to others.

Walker and Pelage (2002) reported pregnancy outcomes among a group of
1200 women who underwent UFE, of which 56 became pregnant. There was a
significant increase in cesarean section (72.7%) and increases in preterm deliv-
ery (18.2%), postpartum hemorrhage (18.2%), and miscarriage (30.4%) for the
subgroup of women who became pregnant compared with the general obstetric
population. The study authors concluded that women are able to conceive after
UFE, and that the majority of such pregnancies result in full-term deliveries;
however, they recommended conservative management of pregnancies occur-
ring after UFE until more is known about delivery outcomes. They also advised
close monitoring of placental status to facilitate transfer of care to an appropri-
ate treatment center if abnormalities are detected.

Rare instances of premature menopause have been reported in 2% to 3% of
patients under the age of 45 and in approximately 8% of women ages 45 and
older following UFE. Decrease in ovarian reserve and nontarget ovarian embo-
lization also has been reported. For all these reasons, pregnancy rates after
UFE may be decreased and fertility compromised compared with women who
have undergone myomectomy.
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Conclusions

For women with symptomatic fibroids, UFE appears to be safe, effective, and
durable alternative to classic surgery. In selected patients UFE carries high
success and low complication rates that are sustained in the long term. Regard-
ing quality of life and patient satisfaction, UFE equals or surpasses surgery.
However, for women who are actively trying to conceive, the role of UFE
remains unclear; at present myomectomy to enhance fertility may be a better
choice.

UFE is an option that all physicians may wish to discuss with all patients
presenting with uterine fibroids who are being offered hysterectomy or myo-
mectomy. A collaborative and multidisciplinary practice between gynecologists
and interventional radiologists represents state-of-the-art care for women with
fibroids. With such an approach, our patients can be given a truly informed
consent.

MR-Guided Focused Ultrasound

Case Presentation

A 46-year-old gravida 2, para 2 female presents complaining of  the uterus is enlarged to 16-week size with a prominent

gradually increasing abdominal pressure, back pain, and anterior fibroid. Due to her desire to avoid surgery and
urinary frequency. She also reports feeling a hard mass in her prolonged recovery, she has previously declined treatment,
lower abdomen. Her periods are regular and she notes that but now requests more information on MR-guided focused
her bleeding is heavier and she has begun passing clots. She ultrasound (US). She denies history of prior surgery. She and
has already been evaluated and was told that she has three her husband of 14 years state that they have completed
uterine fibroids on MRI ranging from 4 to 6 cm with the largest  childbearing and that her husband has undergone

located in the anterior uterine wall. On bimanual examination vasectomy.

Focused ultrasound therapy has been used in many other specialties for the
ablation of soft tissue lesions and, when coupled with MRI, offers a new modal-
ity for the treatment of uterine fibroids. Magnetic resonance imaging-guided
focused ultrasound (MRgFUS) allows for precise localization of the target lesion
as well as thermal monitoring during the procedure. The ExAblate 2000
(InSightec, Haifa, Israel) is the first such device approved by the FDA in
October 2004 for the treatment of fibroids and is now offered in limited loca-
tions in the United States and internationally as an outpatient procedure.
During the treatments, or sonications, a high-intensity US beam is focused on
the fibroid of interest and delivers thermal energy to produce coagulative
necrosis at temperatures greater than 55° C. The available data indicate a sig-
nificant reduction in fibroid symptoms, with a prompt recovery and low rate
of adverse effects.

Indications

As the use of MRgFUS for fibroid ablation is still in its infancy, current evidence
describes its use only in a limited patient population. The treatment is designed
to provide ablation of symptomatic fibroids with a lesion-based approach.
Careful discussion of patient symptoms and fibroid mapping is needed to assess
if the patient is an acceptable candidate and what myomas should be targeted.
As there are only a few case reports describing pregnancy after MRgFUS, cur-
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rently the treatment should be offered only to women with no intention of
future pregnancy and adequate contraception should be offered. Patients are
attracted to the procedure as it is truly minimally invasive and does not require
any hospitalization. Most patients can return to routine activities the following
day. The procedure involves minimal pain as the fibroid undergoes immediate
coagulative necrosis rather than prolonged ischemia as in UFE; however, no
comparative trials have been performed to otherwise compare these two
modalities.

Patient Selection

Criteria for choosing a patient who is most likely to achieve maximal symp-
tomatic relief from MRgFUS are still evolving as the techniques move from
research to general practice. Initial FDA treatment guidelines required that the
planned treatment involve only 33% of the fibroid and not exceed 100 cm® per
fibroid or 150 cm?® if more than one fibroid is treated. Untreated margins of
1.5 cm from the edge of the sonication to the serosa or myometrium and a
margin of 0.5 cm from the treated area to the fibroid capsule if abutting the
serosa are suggested. These treatment guidelines were subsequently modified
to allow treatment of 33% of submucosal fibroids and 50% of all other fibroids.
A serosal margin of 1.5 cm was still required, but restrictions on endometrial
and capsular margins were lifted. Maximum treatment time of 2 hours was
extended to 3 hours and repeat sonications within a 14-day period were allowed.
A comparison of patients treated under the original and modified guidelines
revealed a significantly greater improvement in symptoms and corresponding
decrease in need for subsequent alternative treatment. Of note, fewer adverse
events were noted in the modified treatment group. Other studies indicate that
the ideal candidate has intramural fibroids that are greater than 3 cm and low
signal on T,-weighted MR images signifying areas of decreased perfusion and
that enhance with gadolinium contrast material. Multiple sessions may be
needed if fibroids are greater than 7 to 8 cm, if there are multiple fibroids, or
if the fibroids have higher signal intensity. Greater benefits are seen when
larger fibroids are targeted and an increased size of the treatment volume
results both in better relief and decreased need for further treatment.

First, a thorough patient interview must be conducted to assess the type and
degree of symptoms and to evaluate whether treatable fibroids account for the
patients symptoms. An MR with gadolinium contrast medium is crucial to
determine the number of fibroids and location. Additionally, the MR can also
serve to evaluate for intervening structures such as scar tissue and metal
implants or adjacent organs including bowel, ovary, bone, and pelvic nerves.
Research protocols thus far have excluded patients with a uterus larger than
20-week size or with individual fibroids larger than 10 cm, with other pelvic
disease, extensive lower abdominal scarring, or uncontrolled systemic disease.
Of note, in one series only 6% of patients were excluded from treatment based
on MR findings. Patients should also not have any other contraindication to
MR such as a pacemaker and must not exceed MR table weight limits. As the
fibroids remain in situ with no tissue for pathologic diagnosis, the procedure
should only be performed on patients with no suspicion of leiomyosarcoma.
There is evidence that MR represents a very useful diagnostic modality for
this rare cause of uterine enlargement. Laboratory studies to evaluate for
anemia and need for iron supplementation are performed and normal findings
on cervical cytologic examination and endometrial biopsy are required as
indicated.
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Figure 12-14 Magnetic
resonance—guided focused
ultrasound. (Courtesy of The
Cleveland Clinic Center for
Medical Art & Photography,
copyright 2009. All rights
reserved.)

Procedure

The patient is asked to fast overnight, to shave all hair from her lower abdomen,
and to avoid the use of lotion or creams on her skin. Informed consent is
obtained and a negative pregnancy test is required. Sequential compression
devices are applied and a Foley catheter is placed to keep the bladder decom-
pressed. Prophylactic antibiotics are given and conscious sedation is adminis-
tered to decrease patient discomfort and motion artifact but still allow the
patient to describe any adverse symptoms. The sonication treatments take
place within the radiology suite utilizing a focused ultrasound system built into
the MR table. The patient lies prone on the MR table with the abdomen flat on
a gel pad to enable acoustic coupling (Fig. 12-14). Variously shaped gel pads
are available to best position the patient to displace bowel loops and bring the
fibroids more directly into the treatment beam (Fig. 12-15). Some modification
of patient positioning with gel pads as well as distention of the bladder may be
needed to optimize accessibility of the fibroids. A pretreatment MR image is
obtained and the treatment volume of the fibroids of interest is outlined. The
beam route is then planned to avoid any abdominal wall scars, bowel loops, or
bony structures. Test pulses are administered to confirm the location and the
ability to monitor temperature change. Treatment sonications are commenced
with 20-second pulses alternating with 1 to 2 minutes of cool-down time. The
beam paths are monitored during the treatment with modifications as needed
and the patient is asked to report skin warmth, back pain, or uterine cramping.
Post-treatment gadolinium images are obtained to identify the area of nonper-
fusion produced by the sonications. The anterior abdominal wall is assessed
on these images as well as visually to identify any thermal injury. Occasionally
a second session is scheduled to complete treatment if the fibroids are particu-
larly large or numerous. The patient is then observed while recovering from
the effects of the sedation and discharged home with a friend or family member.
Most patients require only a nonsteroidal analgesic for pain control.

Complications

Immediate complications of the procedure are skins burns that have been
reported in about 5% of patients; however, this was limited to areas of
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Figure 12-15 Use of gel pad
for patient positioning.
(Courtesy of The Cleveland
Clinic Center for Medical Art &
Photography, copyright 2009.
All rights reserved.)

inadequate hair removal and can be minimized by shaving, cleaning the
skin with alcohol, and limited treatment through abdominal scars. Inflamma-
tory changes in the near field have been reported in 11% of patients. These
cause minimal post-treatment discomfort and can be prevented by monitoring
patient symptoms during treatment and thermal mapping during the proce-
dure. Damage to adjacent organs is possible but rare. Bony and neural struc-
tures may lie in the far field of the treatment and a single case report of sciatic
nerve palsy has led to modifications in the protocol to assess thermal effects
beyond the target fibroid as well. The one reported patient’s weakness and
paresthesias had resolved by 12 months and no subsequent cases have been
reported. Reports of postoperative fevers led to the routine administration of
antibiotics. Isolated cases of venous thromboembolism have been reported and
sequential compression devices now are recommended. Most patients need
only minimal analgesia but some patients have required admission for postop-
erative pain or vomiting. Diarrhea and vaginal discharge have also been
reported.

Outcomes

Published long-term outcomes are available from 24 months follow-up of 359
women (Stewart et al, 2007). Most of these subjects had participated in phase
III trials, under limited FDA protocols. As these data represent the initial use
of the technology, sequential patients may reflect changes in operator skills.
Under a modified protocol allowing larger treatment, 90.5% reported signifi-
cant improvement at 12 months. Due to the earlier limited protocols, 57% of
these women had less than 20% of the targeted fibroid treated. The nonper-
fused volume (NPV) of the fibroid correlated well with necrosis observed in
pathology specimens and is thus used as a representation of fibroid shrinkage.
All patients reported significant improvement on symptom severity scales,
with greater improvement seen in those who had more than 20% of the fibroid
treated. The rate of re-treatment at 24 months with myomectomy, hysterec-
tomy, uterine artery embolization, or any type of hormonal treatment was
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inversely related to the nonperfused volume. On Kaplan-Meier analysis, the
probability of intervention-free survival was about 55% in those with low NPV
compared to 75% in those with higher treated volumes. In women with a pre-
treatment hematocrit of less than 35%), significant increases in hematocrit were
seen that also correlated with greater NPV. At 24 months, 9% of premenopausal
women had transitioned to menopause and an additional 23% reported peri-
menopausal symptoms.

The MRgFUS procedure is not recommended for women who desire to
attempt pregnancies, but solitary case reports have described uneventful term
pregnancies after the procedure. Cost analysis based on preliminary data
related to current costs and reintervention rates predicts that MRgFUS remains
cost effective in 86% of simulations based on various assumptions. The avail-
able data show no signs of postembolization syndrome or other risks seen after
UFE such as fever, leukocytosis, infection, leukorrhea, fibroid extrusion, and
ovarian failure. The rate of additional complications if a hysterectomy is done
after MRgFUS is unknown. The expansion of this procedure to women with
larger fibroids and wider range of symptoms promises more data on outcomes
in the near future. Outcome data are also likely to reflect protocol changes to
increase post-treatment NPV and shorten sessions as well as increased under-
standing of which fibroids are most important to target. Identification of women
at early onset of symptoms may allow treatment of fibroids while the lesions
are small, allowing for more successful outcomes. The frontiers of this therapy
include the expansion of criteria to include the treatment of women desiring
future fertility and those with adenomyosis. First and foremost, there is great
need for randomized controlled trials with direct comparison to other interven-
tions for fibroid treatment and with longer duration of follow-up. Collaboration
between gynecologists and radiologists is required to varying degrees depend-
ing on practice setting. Gynecologic involvement is currently somewhat limited
by lack of CPT coding and reimbursement issues.

Discussion

Emerging technologies over the past 25 years have opened new avenues for
the treatment of fibroids and menorrhagia. These efforts are driven by the
desire to avoid both the morbidity and costs of definitive treatment by hyster-
ectomy and to satisfy patient demand. Medical management often can be
attempted as a first step in treatment. The availability of ambulatory surgical
options with prompt recovery time minimizes patient experiences of pain and
loss of productivity at home or work. While these new modalities can be offered
as an alternative to hysterectomy, they do not represent interchangeable
options. A thorough preoperative evaluation of the cause of excess bleeding is
needed to tailor choice of therapy. Optimal outcomes are maximized by careful
patient selection; with increased operator experience, long-term registry out-
comes, and results of quality of life scores, these procedures may be offered to
patients previously thought to be treated only by hysterectomy.
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13-1 Knot-Tying: A Guide to Tying 13-2 Feedback in Surgical Training
Surgical Knots and Common
Knot-Tying Mistakes

The results of learning to operate are observed in a surgeon’s performance, but
the process is much less obvious. The teaching model has historically been that
a good surgeon is also a good teaching surgeon; although most of us do not
always have a clear understanding of the best way to teach. The goal of this
chapter is to help surgeon educators improve their teaching strategies. Under-
standing the factors that lead to effective learning should help us determine
how we teach. Learning surgical skills primarily involves focused, repetitive
practice and receiving appropriate feedback based upon valid and reliable
assessment of performance. First, we will briefly review the educational theo-
ries that are applicable to teaching surgery. Then, each of the key components
of effective teaching and learning, including practice, feedback, and assess-
ment, will be explored in detail with the hope that surgeons may improve their
teaching.

Educational Theory

A foundation in educational theory may help surgeons develop basic under-
standing of the principles and mechanisms behind how trainees learn to
perform procedures in surgery. The theory of behaviorism is most closely asso-
ciated with B.F. Skinner (1938) and involves the experimental analysis of
behavior. Skinner contended that organisms exhibit certain behaviors in rela-
tion to their environment. He argued that we should look at what occurs before
the behavior and the consequence of the behavior. Because the consequence
reinforces or eliminates the behavior, Skinner proposed that learning is con-
tingent upon reinforcement. If we apply behaviorist theory to the surgical
setting, the only evidence we have that a trainee has learned to operate comes
from the trainee’s actual surgical performance. By observing this “behavior” in
the operating room, skills can be improved or eliminated. For example, a
trainee is more likely to operate if he/she knows all details of a patient’s history
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Using behaviorist principles for
managing surgical performance

A

To strengthen a
desired surgical skill

A
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To weaken an undesired
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when he/she does achieve this without proper work is removed an undesired performing
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Figure 13-1 Behaviorist principles to managing surgical performance. The behaviorist principle to teaching surgery is based on strengthening or
weakening a particular behavior by using reinforcers and aversive stimuli. Examples of each principle are illustrated.

and physical examination and has reviewed the relevant anatomy. Therefore,
the specific behavior of thoroughly preparing for the case is positively rein-
forced with participation in the surgical case. Behaviorist principles and an
example of their implementation in the surgical setting are illustrated in
Figure 13-1.

To assume that we can only improve teaching by understanding what train-
ees do, rather than what they are thinking, is short sighted. Surgeon educators
need to also understand what is going on in a trainee’s mind during the per-
formance of a surgical skill. Behaviorist principles fail to account for how the
trainee processes the information that is to be learned. Therefore, it is helpful
to understand some elements of cognitive information processing. According
to the cognitive-information-processing view, learning is similar to the proces-
sor on a computer. Information is put in the mind from the environment,
processed and stored in memory, and output is in the form of a learned behav-
ior. Unlike behaviorism, there is an intervening variable that exists between
the environment and the performance of the skill. That variable is the informa-
tion processing system of the trainee. Atkinson and Shiffrin (1968) proposed a
theory of memory which states that from the time information is received by
the processing system, it undergoes a series of transformations until it can be
permanently stored in memory. For example, while a trainee is performing a
hysterectomy, an unclamped uterine vessel starts bleeding. Attention is drawn
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to this by the teaching surgeon, and the image of the bleeding vessel enters
the trainee’s sensory memory. The task of placing a clamp over the vessel is
performed or rehearsed and becomes a part of the trainee’s working memory.
The desired response of improved bleeding (hemostasis) leads to this particular
scenario becoming a part of the trainee’s long-term memory.

Why is it important to understand how a trainee processes information?
Because embedded into the information learned for new surgical procedures
are critical cues that the experienced surgeon recognizes but a novice trainee
has difficulty discriminating out of the large volume coming into the mind.
For example, visual information decays after about 0.25 second and auditory
information decays after about 4 seconds. It is currently unclear how long
tactile information stays in sensory memory. Experienced surgeons already
have stored the operations in memory and thus have learned to ignore most
of this information as they relate it to normal parts of the procedure; there-
fore, they tend to focus on other aspects of the case such as variations and
problems. As a result, experienced surgeons suffer from automaticity. An
example of an overlearned skill that becomes automatic is knot-tying. Automa-
ticity occurs when tasks are overlearned or incoming sources of information
become habitual, to the extent that attention requirements are minimal. Expe-
rienced surgeons suffer from this because, when one’s role is to teach tech-
niques that have become automatic, it is difficult to recognize these techniques
as important steps in the process of learning. For the experienced surgeon,
when something out of the ordinary occurs during a procedure they shift out
of a mode of automaticity and into a mode of selective attention. Selective
attention is a surgeon’s ability to select and process certain information
while simultaneously ignoring other information. The teaching surgeon should
draw attention to these critical cues that they have learned to recognize and
help the trainee understand how to discriminate them from background
information.

Obtaining Expertise

K. Anders Ericsson compiled at least two major advances in understanding how
psychomotor skills are learned during acquisition and maintenance of expert
skill performance. The first is the need for repetitive, focused practice. The
second is the need for feedback. An expert’s performance continues to improve
as a function of increasing experience and deliberate, focused practice. Erics-
son (2004) calculated that becoming an expert musician, master chess player,
or expert athlete requires about 10,000 hours of deliberate and distributed
practice. The importance of deliberate and repetitive practice can be applied
to surgical trainees as well. The benefit from repetitive practice is not limited
just to trainees early in the learning process. It is useful throughout a surgeon’s
career and may be particularly useful for the most senior surgeons. This is
somewhat contrary to the long-standing belief that the most experienced sur-
geons deliver the highest quality care. A large systematic review by Choudhry
and coworkers (2005) looking at the relationship between clinical experience
and quality of health care suggests that surgeons who have been in practice
longer may be at risk for providing lower-quality care if practice is not contin-
ued throughout one’s career. Furthermore, aging appears to have a negative
effect on the ability to learn new motor movement due to a decrease in mental
encoding of motion. The motor cortex may not effectively reorganize and
accommodate new information in surgeons older than 50 compared to younger
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individuals. Hand function and manual dexterity also deteriorate as a conse-
quence of aging, as does the ability to control force with each finger. However,
Voelcker-Rehage and Alberts (2005) demonstrated that older adults can reach
performance levels comparable to younger adults but doing so requires exten-
sive practice. This indicates that older physicians may need more quality
improvement interventions and repetitive practice when maintaining and
learning new surgical skills.

The second important principle is that even experts should be provided with
immediate, direct, and relevant feedback on their performances. Together,
time spent practicing a skill is most useful when trainees reflect on or receive
feedback on their performance, and have numerous productive practice ses-
sions distributed over time rather than the same number of hours compressed
into one day’s session. As a general rule, frequent practice sessions of any skill
with intermittent rest periods appear to be better than mass training in a single
session. Although this makes sense, this is not universally practiced in today’s
surgical training programs. The questions remaining are: What are the best
methods of deliberate and repetitive practice? How does one provide appropri-
ate feedback? What should be assessed, and what are the most useful methods
of assessing that one has learned a surgical skill?

Deliberate Practice

Target Basic Automated and Correct Surgical Techniques

A usual starting point in skills teaching is to begin with surgical skills in which
experienced surgeons have already achieved a level of automaticity. Suturing
and knot-tying are examples of automated skills. That is, when tying a surgical
knot, expert surgeons do not consciously think of the steps in order to accom-
plish the task. Once the surgeon reaches a phase of automaticity, it becomes
increasingly difficult for surgeons not to overlook automated techniques when
teaching. However, automated techniques are important for teachers to recog-
nize because these techniques may be difficult to remedy once bad habits form.
Therefore, it is essential that correct technique is demonstrated from the begin-
ning of the learning process.

After choosing the skill to teach, one approach is to use error-training. This
method begins by teaching correct technique. Once the trainee understands
how a task is correctly performed, the next stage is to teach the trainee to
recognize errors in technique and eliminate them during practice. Rogers and
associates (2002) randomized 30 medical students to one of four training
methods of tying two-handed surgical knots: (1) no instruction, (2) erroneous
technique instruction, (3) correct technique instruction, or (4) combined correct
and error technique instruction. The students were asked to perform a two-
handed square knot, before and after viewing the instructional videotape.
There was a significant improvement in assessment scores in the group receiv-
ing both the correct and error instructional techniques. This demonstrated that
teaching trainees how not to perform a task, or common errors in performing
the task, along with correct technique is more valuable that either method
alone.

Common errors when learning basic knot-tying include the following:

1. Failure to maintain tension: It should be explained to the trainee that failure
to maintain tension on the suture while tying increases the chance of slip-
page off the tissue and can be extremely dangerous when tying a vascular
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structure. This error most likely occurs as the trainee gains speed in knot-
tying, and it is helpful to have the trainee slowly perform the task while
demonstrating correct technique.

2. Air knots: An air knot is caused by failure to push the suture past the knot.
Failure to completely snug the knot down creates a space between consecu-
tive knots. The space between knots compromises the security of the knot
and may cause the knot to slip off the pedicle. Slowly performing the task
may be helpful in evaluating this error.

3. Holding the suture too close to the knot: This compromises efficiency of move-
ment by making it too difficult to pass the suture strand through the loop.
This increases the time to place the knot and decreases efficiency of knot-
tying. The suture should be held at least 5 cm away from the knot.

4. Slip knot: This knot is caused by incorrectly crossing the strands of a square
knot or by failure to reverse the hands when placing horizontal tension after
each throw. A slip knot is not a secure knot and can easily loosen.

See DVD Video 13-1, Knot-Tying: A Guide to Tying Surgical Knots and
Common Knot-Tying Mistakes, for a correct demonstration of surgical knots
and a demonstration of common errors.

Break Procedures Down into Manageable Steps

When preparing a lecture on a clinical problem one might outline the lecture
beginning with epidemiology, pathophysiology, clinical presentation, treat-
ments, and prevention. The topic of the lecture is broken down into concepts
and by understanding the relationships between these concepts one can apply
them to individual patients in the clinic. Similarly, in teaching procedural skills,
it is helpful to break a procedure down into important tasks or manageable
steps.

One important task during vaginal hysterectomy is clamping, cutting, and
tying of a pedicle. See Table 13-1 for the manageable steps of a vaginal hyster-
ectomy. Diwadkar and associates (2009) recorded 23 trainees during individual
tasks of clamping, cutting, and suturing the left uterosacral ligament while
performing a vaginal hysterectomy. Using motion analysis software to break
down the procedure into discrete parts, differences in measurements such as
time, angle, velocity, and hand trajectory of various steps emerged between
novice and experienced surgical trainees. For example, at the start of suturing
the uterosacral ligament pedicle, experienced trainees placed the Heaney
clamp closer to a right angle to the vertical axis compared to novice trainees
(Fig. 13-2). In this case, holding the Heaney clamp close to 90 degrees from

Table 13-1 Manageable Steps of a Vaginal Hysterectomy

Patient positioning

Bladder drainage

Incising the vaginal mucosa

Developing the plane between the anterior cervix and bladder

Entering the peritoneal cavity anteriorly

Entering the peritoneal cavity posteriorly

Clamping, transecting, and suturing the uterosacral ligaments

Clamping, transecting, and suturing the cardinal ligaments and uterine vessels
Clamping, transecting, and suturing the utero-ovarian ligaments

Suturing the vaginal cuff
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Figure 13-2 A and B, Motion
analysis: suturing the
uterosacral ligament. At the
start of suturing the uterosacral
ligament, experienced
surgeons placed the Heaney
clamp closer to a right angle
(96 degrees; A) to the vertical
axis (represented by the
bladder retractor) compared to
novice surgeons (109 degrees;
B). (Courtesy of The Cleveland
Clinic Center for Medical Art &
Photography, copyright 2009.
All rights reserved.)

the vertical axis allowed for easier and faster suturing. It also allowed teaching
surgeons to provide more deliberate focused teaching to the training surgeon.
For example, this technique could then be communicated as, “Hold the Heaney
clamp at a 90-degree angle to the bladder retractor, and it will be easier to see
the needle as it passes through the tissue and will eliminate unnecessary passes
of the needle.”
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Repetitive Practice

Simulation

Surgical simulation provides opportunity for repetitive practice of surgical skills
outside the operating environment. Simulated surgical environments are
gaining popularity due to several factors: poor teaching in high acuity and
fiscal pressured operating rooms; work-hour restrictions on surgical trainees
that result in decreased operating room exposure and less opportunity for
repetitive practice; increased public awareness that surgeons demonstrate com-
petency prior to operating on live patients; and public demand to minimize
medical errors and iatrogenic injury to patients. The goals of surgical simula-
tion are to create safe, controlled, reproducible environments that resemble
real-life clinical situations and surgeries. Simulators clearly offer a compelling
reason to reduce reliance on patients, cadavers, and animal models for surgi-
cal training, and some data suggest they may be just as good as other forms
of surgical training. Moreover, surgical simulation in gynecology has been
shown to be beneficial and superior to operating room experience alone.
Studies have demonstrated that training in a skills laboratory may significantly
shorten operating room time, increase patient safety, and reduce patient
morbidity.

Low-fidelity simulators use less realistic materials and equipment, and are
more useful for performing a simple task such as knot-tying or suturing. The
American College of Obstetrics and Gynecology Surgical Curriculum includes
examples of portable bench models that are easily constructed for teaching
basic skills required for most common gynecologic procedures. For example,
abdominal fascial closure can be simulated using a folded towel. Suture is used
to reapproximate the towel edges with interrupted, continuous, and Smead-
Jones stitches. Isolation and ligation of a vessel is simulated using a placenta
and hemostats, scissors, and suture. This task evaluates the trainee’s ability to
isolate a vessel, clamp the vessel, divide the vessel, and tie both pedicles with
square knots. The task can also be practiced with a tie on a passer. Ligation of
a pedicle can be practiced with strips of bacon, Heaney clamps, and suture.
This task evaluates the trainee’s ability to place a Heaney clamp, place a
Heaney stitch, and tie secure square knots.

Video box trainers are used for laparoscopic training, using real surgical
instruments, endoscopes, and video screens. They provide an opportunity
to practice basic skills required in any laparoscopic procedure, including eye-
hand coordination, camera handling, grasping mechanisms, suturing, cutting,
and clip applying. A study by Banks and coworkers (2007) randomized obstet-
rics and gynecology trainees to either laparoscopic simulation curriculum or a
no-simulation group. Residents with simulation experience had higher scores
than control subjects performing a tubal ligation on a live patient. Similar find-
ings were reported by Coleman and Muller (2002) for the task of performing a
salpingostomy for ectopic pregnancy. In gynecology, low-fidelity simulators
exist for both vaginal and abdominal hysterectomy, cystoscopy, sacrocolpo-
pexy, sacrospinous ligament fixation, colpocleisis, and obstetric sphincter
laceration.

High-fidelity simulators use realistic materials, provide realistic cues to
create a more realistic environment, and are used more often for surgical pro-
cedure training. High-fidelity simulators include animal models and virtual-
reality simulators. Animal models, usually pigs, are useful for teaching complex
laparoscopic techniques, but are limited by costs and availability. Similar to the
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video box trainers, virtual-reality simulators evaluate common laparoscopic
skills, such as use of a 0-degree or 30-degree endoscope, eye-hand coordination,
grasping, suturing, and clip-applying. Virtual-reality simulators create a more
realistic scenario for laparoscopic techniques and procedures, record and save
performance data, provide objective feedback, and allow the level of difficulty
to be set. Disadvantages include costs and lack of haptic or tactile feedback.

Mental Imagery

Mental imagery can be a very effective means of encoding information, and
there is some evidence that mental practice can improve surgical performance.
Encoding refers to the process of relating incoming information to the concepts
already in memory so that new material becomes more memorable. Mental
imagery involves the cognitive rehearsal of a task with or without physical
movement. The first theory behind mental practice postulates that muscle
firing in the correct sequence strengthens muscle memory. The second theory
is based on the development of mental blueprints that are rehearsed repeti-
tively with mental practice, causing the behavior to become automatic. Widely
used in sports, this technique has been shown to not only help a trainee acquire
certain skills (cognitive imagery), but it can also help emotionally prepare a
trainee to perform under stressful situations (motivational imagery). Mental
practice in sports has been shown to be most effective when it is brief (no
longer than 20 minutes) and when performed immediately before the task is
to be performed. Prior to performing a hysterectomy, asking the surgical
trainee to mentally rehearse each step of the procedure from abdominal inci-
sion to closure may be helpful. This may help trigger questions regarding por-
tions of the procedure that are unclear so that they may be answered prior to
starting the surgery.

There are also some data using mental imagery in surgical skills training.
Bathalon, et al (2005) randomized 44 medical students to a 1-hour session on
mental imagery, mental imagery with hand movement, or standard Advanced
Trauma Life Support for the task of emergency cricothyrotomy. After 1 week,
results on an Objective Structured Clinical Examination found that scores of
the students who underwent mental imagery with physical movement were
higher. Some surgeons incorporate mental imagery into the preoperative prep-
aration of their trainees, reporting it to be a valuable addition to learning surgi-
cal procedures.

Feedback

In addition to repetitive practice, verbal feedback from an expert is a key factor
in learning to correctly perform any skill. One study randomized novice medical
students to a group that received computer-assisted instruction on knot-tying
and a second group to receive a lecture using a slide presentation with indi-
vidual live feedback while performing the task. Both groups were able to tie a
square knot with no significant difference in total time, but the individual
feedback group had better performance scores reflecting the quality of the
technique and knots.

Feedback sessions should be an active dialogue between a trainee and a
surgeon composed of skills or competencies relevant to the trainee’s ultimate
learning objectives. The following are general principles of providing formative
feedback:
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1. Useful feedback is timely, specific, and describes specific behaviors, knowl-
edge, or attitudes that have been witnessed—not personal traits.

2. The surgeon’s role is to help the trainee reflect on problems in a nonjudg-
mental way.

3. Whenever possible, the surgeon should ask questions rather than offer
interpretations.

4. Feedback sessions should be mutually convenient.
5. Confidentiality of the trainee should be maintained.

It is also essential that feedback is provided early in the learning process
to prevent learning of incorrect motor habits, which are difficult to remedy.
Feedback can be given before, during, or after the skill is performed. It
may occur at the end of the day in the operating room or at the end of a
rotation.

Before practice it is critical to communicate what the objectives are and what
level of performance is expected to achieve the objectives. (For examples of
writing clear learning objectives, the reader is directed to Merrill, 1983, and
Gagne et al, 1992.) The trainee then needs an overview of the skill and how it
would be performed by an expert either by demonstration or examples. After
practice, a trainee needs to be given feedback on selective items of the perfor-
mance and the results of that performance. In general, this feedback should
be constructive and immediate.

In our experience, starting the feedback process can make the surgeon and
trainee feel somewhat uncomfortable, as it may feel out of the normal routine,
and the trainee may feel as though you are scrutinizing his/her performance.
Taylor (2008) suggests beginning the process by describing the difference
between “quick” and “formal” feedback and how and when each occurs. Formal
feedback is usually associated with assessment, and quick feedback is more
associated with teaching. Although the aim of both is to improve performance,
the observations that are made in formal feedback are more global and usually
cover a period of time. Formal feedback often includes a comparison between
early and current skills/knowledge. Quick feedback addresses observations “in
the moment.” Remind the trainee that they can initiate the feedback process
by asking specific questions. Finally, discuss learning goals. For example,
“While we are working together during this rotation, I will expect that you will
ask a lot of questions. I will ask a lot of questions, too. From your answers, I'll
get a sense of what you know and what you don’t know yet. I am going to
encourage you to periodically self-assess.”

Giving immediate feedback can be difficult, especially in a busy, stressful
operating environment. One model that can be used is the Ask-Tell-Ask Model,
described by Taylor. This model is an effective template for providing feedback
that focuses on learners’ self assessment, giving you the opportunity to rein-
force appropriate behavior (behaviorism) and correct faulty reasoning or tech-
nique. This model should be used before and after a surgical procedure. With
this model of feedback, you ask trainees to assess their performance. If they
have a concern about their performance, briefly address that concern. By focus-
ing on the learners’ concerns, you help them develop self-assessment skills
while providing corrective feedback. The model is as follows:

ASK

e Ask for the trainee'’s self-assessment. Be specific, but leave room for com-
ments about all tasks assigned. For example, “That was a difficult surgical
case. How do you think the procedure went?”
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TELL

e Acknowledge and address the trainee’s concerns.

e State your observations.
o Provide feedback on at least one task that the trainee performed well.
o Address a maximum of one or two other areas for improvement.

e Provide focused teaching.

ASK
e Check the trainee’s understanding.
e Discuss a plan for improvement.

See DVD Video 13-2, Feedback in Surgical Training, for a demonstration of
the Ask-Tell-Ask feedback technique.

The most effective feedback is explicit, literal, and detailed. An example of
poor feedback is, “Drive your needle through the uterosacral pedicle, not the
uterine sidewall.” A more effective statement is, “Hold the Heaney clamp at a
90-degree angle to the bladder retractor. This allows you to visualize your
needle tip as you drive it through the tissue at the tip of the clamp, and pre-
vents driving it through the uterine sidewall.” Also, simply directing the trainee
isn’t necessarily the most effective way of teaching. When possible during
surgery, it is often helpful to ask the trainee why a particular task or technique
is essential, which may help the trainee understand the basis behind the tech-
nique and how the technique is performed. This process allows the trainee to
relate the new information to existing knowledge, gain a deeper understanding
of the skill, and may potentially improve retention and application of that skill
to other associated scenarios.

Video playback has become another popular method of giving visual feed-
back. Video footage reduces subjectivity introduced with retrospective methods
of feedback by allowing the instructor and learner to view the performance
multiple times and evaluate the performance as if in real time. Video can also
provide a means to break down the procedure into components or frames in
order to examine every move the trainee makes, allowing the instructor to
provide detailed feedback. Tsue and associates (2007) demonstrated how vid-
eotaped review of basic skills such as knot-tying can allow trainees to identify
areas for improvement from their own performance allowing for practice on
models or simulators prior to reattempting the task in the operating room.

Assessment

Assessment of the Trainee

Despite how much we improve our teaching abilities, it has been well estab-
lished that assessment is a powerful driving force in what learners choose to
learn. Assessment tools may be used for formal assessment or as a method of
teaching by using the assessment to guide constructive formative feedback. For
either approach, it is useful to be aware of commonly used assessment tools:
Case logs: Case logs reflect the quantity of cases and are easy to collect. This
is the primary tool to document surgical competency. The primary limitation
of case logs is they do not reflect the quality of the learning. Case logs lack
content validity since they do not provide an accurate assessment of surgical
skill for the individual performing the procedure. In addition, the numbers of
cases to qualify as competent is not necessarily similar between two trainees
given different rates of learning. Factors such as total time to perform the pro-
cedure and morbidity information do not provide any information on the dif-
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ficulty of the case. Although it is recognized that this is a common form of
assessment, case logs are not an ideal method for assessment.

Global rating scales and the objective structured assessment of technical skills
(OSATS): The OSATS curriculum, first reported by Reznick in 1993, is based on
the objective structured clinical examination (OSCE) and has been increasingly
used in board certification examinations to determine clinical and technical com-
petency. Initially developed for general surgery trainees, OSATS have reduced
instructor subjectivity with the use of a procedure checklist and was determined
by the Accreditation Council for Graduate Medical Education (ACGME) to be one
of the better available methods of evaluating procedural skills. The scale requires
trainees to rotate through stations in which they perform certain tasks in a set
amount of time. Each trainee is evaluated by the same observer or multiple
observers proficient in the task using objective criteria. The trainee’s perfor-
mance is scored with two methods. The first method uses a task-specific checklist
of 10 to 30 surgical maneuvers that are essential elements of the procedure. The
second is a score recorded with the use of a global rating scale that includes surgi-
cal behaviors such as respect for tissues, time and motion, and use of assistants
(Appendix 13-1). The major weakness of the OSATS is that it requires time,
equipment, and manpower. The global rating scale developed from the OSAT
testing environment has been used to assess vaginal surgery.

Vaginal Surgical Skills Index (VSSI): A procedure-specific global rating scale,
modified from the global rating scale of operative performance, has recently
been shown to be valid and more reliable than the global rating scale described
by Martin and coworkers (1997) for assessing vaginal surgical skills. This is a
13-item scale that measures technical skills used while performing vaginal
surgery (Appendix 13-2). It should be noted that minimum cutoft scores for
determining competence in performing vaginal hysterectomy have been deter-
mined for the VSSI (total score of 32) and global rating scale of operative per-
formance (total score of 15). We estimated that after performing between 21
and 27 vaginal hysterectomies an average obstetrics and gynecology resident
can reach these competency cutoff scores, although this will vary from indi-
vidual to individual.

Dexterity analysis systems: These computerized systems have been developed
to measure movement of sensors attached to the surgeon’s hands while per-
forming procedures. Currently, cost and lack of trained interpreters limit the
use of such devices widespread.

Self-assessment: Recent studies focusing on surgical skills and self-assessment
have demonstrated a correlation between self-assessment scores and other
external measures. Mandel and associates (2005) found that self-assessment by
residents on task-specific, overall, and global scores during open and laparo-
scopic surgery significantly correlated with faculty ratings on a six-station
OSATS. Residents rated themselves lower than the faculty and had good insight
into their deficiencies even when their skills were poor. Other studies have
shown that self-assessment may be more effective after viewing a videotape of
one's surgical performance. Ward and associates (2003) conducted a study that
asked residents to rate their skill level after viewing of taping of themselves
completing a laparoscopic procedure on a pig model. The residents were
required to watch four tapings of expert surgeons performing the same task
prior to completing the ratings. With the video footage, residents were able to
analyze their skills without having to remember their performance at the time
of the surgery. The resident ratings were found to correlate with the faculty
ratings. Jowitt and associates (2007) found that computer-based video learning
for knot-tying was effective in a self-directed learning environment among

Descargado para Alberto Paredes (al parla@yahoo.es) en Colegio Medico Del Peru de ClinicalKey.es por Elsevier en septiembre 26, 2017.
Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2017. Elsevier Inc. Todos los derechos reservados.



260 Hysterectomy for Benign Disease

novice trainees. Novice trainees were asked to self-assess their knot-tying skills
when learning to tie a one-handed square knot. They were randomized to cease
practice or continue practice once they self-assessed themselves as proficient.
Evaluations by experts revealed an improvement in post-test performance
scores for both groups after viewing the computer-based video. Interestingly,
there was no difference in scores between the group that ceased practice and
the group that continued practicing after self-assessing proficiency. These find-
ings support the use of self-directed learning with digital media.

Assessment of the Learning Environment

Just as it is important to assess the learner it is also important to assess the
environment in which learning takes place. The operating room makes an
important impact on a surgical trainee’s learning. It may influence how, why,
and what trainees learn, which may be both positive and negative. Therefore,
having some knowledge about how the operating room educational environ-
ment affects trainees should be important to surgeon educators. In 1997, Roff
developed the 50-item Dundee Ready Education Environmental Measure
(DREEM) to assess environmental factors that affect medical students’ learning.
More recently, the Operating Room Educational Environment Measure
(OREEM), adapted from the DREEM, specifically measures the education envi-
ronment in the operating room. This 40-item questionnaire assesses the train-
ee's perception of the attending surgeon as an educator by measuring the
attending’s personality, temper, interest in teaching, and investment in the
trainee’s learning. It assesses the trainee’s perceptions of learning opportuni-
ties, such as the complexity of cases, effect of senior residents and fellows on
availability of cases, and the effect of work hours. It measures the operating
room atmosphere, including nursing staff and anesthetist attitudes toward the
surgical trainee. Lastly, it assesses the resident’s perceptions of workload,
supervision, and support which contribute to shaping the education
environment.

Diwadkar and coworkers (2009) administered the OREEM to 23 obstetrics
and gynecology residency trainees, in a single training program, who trained
in three different operating room environments: a tertiary medical center, a
local community hospital, and local county hospital. Junior trainees (post-
graduate year [PGY-1 and 2]) were significantly less likely to perceive that
learning opportunities and workload were conducive to learning compared to
senior trainees (PGY-3 and 4) with no significant differences found between
the three training environments (Table 13-2). These results helped identify and
address areas in need of improvement in the operating room learning environ-
ment specific to training level. Kanashiro and colleagues (2006) used the
OREEM in assessing a general surgery learning environment and demonstrated
differences in learning opportunities between male and female trainees. The
only differences found between junior and senior residents were on the percep-
tion of workload and education support subscales.

Conclusion

The ultimate goal in learning any surgical procedure is to become competent,
then develop expertise and mastery. Becoming a true expert requires not only
experience but a drive for constant practice and improvement. It is only by
thoroughly understanding how trainees learn that surgeon educators can begin
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Table 13-2 Operating Room Education Environment Measure (OREEM) Scores Reported by Junior and Senior
Residents in Obstetrics and Gynecology

Measure Mean Score (95% Cl)*

Junior Residents Senior Residents P Value
Total score’ 123 (108-139) 149 (137-160) 01
Teaching surgeon 44 (39-49) 49 (45-53) 13
Learning opportunities 27 (22-31) 37 (33-46) .01
Operating room atmosphere 29 (26-33) 33 (30-36) 12
Workload, supervision, support 23 (20-27) 30 (27-32) .01

*Junior residents included first- and second-year residents; senior residents included third- and fourth-year residents.
*Maximum total score is 200 points. Higher scores are associated with an improved learning environment.

Cl, confidence interval.

From Diwadkar GB, Jelovsek JE: An assessment of the operating room educational environment: measuring surgical trainee
perceptions. J Surg Education 2010, in press.

Table 13-3 Fundamentals of Teaching Surgical Technique

Encourage repetitive focused practice

Target automated basic surgical skills

Utilize error training

Break the procedure down into manageable steps
Consider the use of mental imagery

Provide timely, specific feedback

Assess for improvement

Assess the learning environment

to understand how to teach. Although trainees are responsible for deliberate
practice, teachers should learn to give appropriate feedback and implement
appropriate assessment in an environment conducive to learning. The funda-
mental steps of teaching surgical techniques to trainees are shown in
Table 13-3.
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Appendix 13-1 Global Rating Scale
Trainee’s name:

Procedure(s) the trainee performed:
1.

2.

3.

Global Rating Scale of Operative Performance

Date of operation:

Proportion of procedure that the trainee performed. (Circle one)

<50% or >50%
<50% or >50%
<50% or >50%

Please circle the number corresponding to the candidate’s performance in each category, irrespective of training level. Performance is rated on a

spectrum from 1 to 5, as shown.

Respect for Tissue
1

Frequently used
unnecessary force on
tissue or caused damage
by inappropriate use of
instruments

Time and Motion
1

Many unnecessary moves

Instrument Handling
1

Repeatedly makes
tentative or awkward
moves with instruments

Knowledge of Instruments
1

Frequently stopped
operating and seemed
unsure of the next move

Use of Assistants
1

Consistently placed
assistants poorly or failed
to use assistants

Knowledge of Specific Procedure
1

Deficient knowledge

Needed specific

instruction at most steps

of operation

3

Careful handling of tissue
but occasionally caused
inadvertent damage

3

Efficient time/motion but
some unnecessary moves

3

Competent use of
instruments but
occasionally appeared stiff
or awkward by
inappropriate use of
instruments

3
Demonstrated some
forward planning with
reasonable progression of
procedure

3

Appropriate use of
assistants most of the
time

3

Knew all important steps
of operation

Overall, is the trainee competent to safely perform this task unsupervised? aNO

Comments:

5
Consistently handled
tissues appropriately with
minimal damage

5
Clear economy of
movement and maximum
efficiency

5
Fluid moves with
instruments and no
awkwardness

5
Obviously planned course
of operation with
effortless flow from one
move to the next

5

Strategically used
assistants to the best
advantage at all times

5

Demonstrated familiarity
with all aspects of
operation

O YES

Adapted from Martin JA, Regehr G, Reznick R, et al: Objective structured assessment of technical skill (OSATS) for surgical residents. Br J Surg 1997;84(2):273-278.
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Appendix 13-2 Vaginal Surgical Skills Index (VSSI)

Trainee’s name:

Procedure(s) the trainee performed:

1.

2.

3.

Date of operation:

Proportion of procedure that the trainee performed: (Circle one)

<50% or >50%
<50% or >50%
<50% or >50%

Please evaluate each trainee according to the criteria below and check the box that most corresponds to their performance.

Initial
inspection
(Check one)

Incision
(Check one)

Maintenance
of visibility
(Check one)

Use of
assistants
(Check one)

Knowledge of
instruments
(Check one)

Tissue and
instrument
handling

(Check one)

Electrosurgery
(Check one)

Knot-tying/
ligation (Check
one)

0o

Incomplete and
unsystematic
inspection of
relevant pelvic and
vaginal structures

0o

Does not perform
appropriate
incision(s) safely
and does not use
incision(s)
effectively
ensuring optimal
exposure

0o

Almost never or
never obtains
appropriate
exposure

o

Almost never or
never strategically
used assistant(s) to
the best advantage

0o

Almost never or
never uses and is
familiar with
correct
instruments

oo

Almost never or
never
appropriately
handles tissue and
instruments

o

Almost never or
never uses
electrosurgery
safely and
efficiently

o

Almost never or
never quickly and
correctly performs
suture ligation and
knot-tying

01

Partially complete
and unsystematic
inspection of
relevant pelvic and
vaginal structures

01

Incompletely
performs
appropriate
incision(s) safely
and does not use
incision(s)
effectively ensuring
optimal exposure

01

A few times (less
than half the time)
obtains
appropriate
exposure

01

A few times (less
than half the time)
strategically uses
assistant(s) to the
best advantage

01

A few times (less
than half the time)
uses and is familiar
with correct
instruments

01

A few times (less
than half the time)
appropriately
handles tissue and
instruments

01

A few times (less
than half the time)
uses electrosurgery
safely and
efficiently

01

A few times (less
than half the time)
quickly and
correctly performs
suture ligation and
knot-tying

02

Complete but
unsystematic
inspection of
relevant pelvic and
vaginal structures

a2

Performs
appropriate
incision(s) safely
but does not use
incision(s)
effectively
ensuring optimal
exposure

02

Sometimes (about
half the time)
obtains
appropriate
exposure

a2

Sometimes (about
half the time)
strategically uses
assistant(s) to the
best advantage

0?2

Sometimes (about
half the time) uses
and is familiar with
correct
instruments

02

Sometimes (about
half the time)
handles tissue and
instruments
appropriately

02

Sometimes (about
half the time) uses
electrosurgery
safely and
efficiently

02

Sometimes (about
half the time)
quickly and
correctly performs
suture ligation and
knot-tying

03

Complete and
somewhat
systematic
inspection of
relevant pelvic and
vaginal structures

03

Performs
appropriate
incision(s) safely
and partially uses
incision(s)
effectively
ensuring optimal
exposure

03

Most time (more
than half the time)
obtains
appropriate
exposure

]

Most time (more
than half the time)
strategically uses
assistant(s) to the
best advantage

03

Most time (more
than half the time)
uses and is familiar
with correct
instruments

03

Most time (more
than half the time)
handles tissue and
instruments
appropriately

03

Most time (more
than half the time)
uses electrosurgery
safely and
efficiently

03

Most time (more
than half the time)
quickly and
correctly performs
suture ligation and
knot-tying

04

Systematic and
complete
assessment of
relevant pelvic and
vaginal structures

04

Performs
appropriate
incision(s) safely
and uses incision(s)
effectively
ensuring optimal
exposure

04

Almost always or
always obtains
appropriate
exposure

04

Almost always or
always strategically
uses assistant(s) to
the best advantage
at all times

04

Almost always or
always uses and is
familiar with
correct
instruments

04

Almost always or
always handles
tissue and
instruments
appropriately

04

Almost always or
always uses
electrosurgery
safely and
efficiently

04

Almost always or
always quickly and
correctly performs
suture ligation and
knot-tying
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Appendix 13-2 Vaginal Surgical Skills Index (VSSI)—contd

Hemostasis
(Check one)

Procedure
completion
(Check one)

Time and
motion (Check
one)

Flow of
operation and
forward
planning
(Check one)

Knowledge of
specific
procedure
(Check one)

0o

Almost never or
never exposes
bleeders and uses
correct technique
to obtain
hemostasis safely
and effectively

o

Almost never or
never completely
removes fluid and
debris and
thoroughly
inspects for
bleeding

oo

Almost never or
never efficiently
performs
movements with
no awkward or
unnecessary
moves

oo

Almost never or
never
demonstrates
forward planning
allowing for proper
flow of the
procedure

oo

Almost never or
never
demonstrates
familiarity with all
aspects of the
operation

01

A few times (less
than half the time)
exposes bleeders
and uses correct
technique to
obtain hemostasis
safely and
effectively

01

A few times (less
than half the time)
completely
removes fluid and
debris and
thoroughly
inspects for
bleeding

01

A few times (less
than half the time)
efficiently performs
movements with
no awkward or
unnecessary
moves

01

A few times (less
than half the time)
demonstrates
forward planning
allowing for proper
flow of the
procedure

01

A few times (less
than half the time)
demonstrated
familiarity with all
aspects of the
operation

02

Sometimes (about
half the time)
exposes bleeders
and uses correct
technique to
obtain hemostasis
safely and
effectively

a2

Sometimes (about
half the time)
completely
removes fluid and
debris and
thoroughly
inspects for
bleeding

0?2

Sometimes (about
half the time)
efficiently performs
movements with
no awkward or
unnecessary
moves

02

Sometimes (about
half the time)
demonstrates
forward planning
allowing for proper
flow of the
procedure

02

Sometimes (about
half the time)
demonstrates
familiarity with all
aspects of the
operation

Overall, is the trainee competent to safely perform this task unsupervised?

Comments:

03

Most time (more
than half the time)
exposes bleeders
and uses correct
technique to
obtain hemostasis
safely and
effectively

]

Most time (more
than half the time)
completely
removes fluid and
debris and
thoroughly
inspects for
bleeding

03

Most time (more
than half the time)
efficiently performs
movements with
no awkward or
unnecessary
moves

03

Most time (more
than half the time)
demonstrates
forward planning
allowing for proper
flow of the
procedure

03

Most time (more
than half the time)
demonstrates
familiarity with all
aspects of the
operation

O NO

04

Almost always or
always exposes
bleeders and uses
correct technique
to obtain
hemostasis safely
and effectively

04

Almost always or
always completely
removes fluid and
debris and
thoroughly
inspects for
bleeding

04

Almost always or
always efficiently
performs
movements with
no awkward or
unnecessary
moves

04

Almost always or
always
demonstrates
forward planning
allowing for proper
flow of the
procedure

04

Almost always or
always
demonstrates
familiarity with all
aspects of the
operation

O YES
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