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Preface

In 1870, Appleton published the first book on
obstetric operations in the United States. While
many excellent textbooks in the general field of
obstetrics and some atlas-styled monographs
have appeared since that time, there has been
no new American book which has dealt exclu-
sively with the operative phase of obstetric prac-
tice. Because of the expanding role of surgery
in the practice of obstetrics, we believe there is a
greater need for such a text now than there was
a century ago. The refinements and pitfalls in
obstetric surgery cannot be described and de-
tailed adequately either in an atlas or in a gen-
eral textbook of obstetrics. Furthermore, it is
impractical today to include the details of many
operations as well as the necessary procedures
in a comprehensive text on obstetrics. For these
reasons, the present volume was undertaken.

The decision to publish a book on this subject
as a companion to Williams Obstetrics was first
reached by the authors and publisher in 1945.
At that time, both authors were associated
on the teaching faculty of Cornell University
Medical College and The New York Lying-In
Hospital. The following year Dr. Stromme
entered private practice in Minneapolis. Subse-
quently, it became apparent that combining the
experience gained from practice in a large uni-
versity hospital with that of a private practice
would be advantageous to the book despite the
inconvenience of having authors living a thou-
sand miles apart. Events have since convinced us
that our policies and practice are virtually the
same despite the distance separating us. More
important, we found that a dual standard of in-
stitutional and private practice did not exist.
We firmly believe that what is best for the patient
in the teaching center is also best for the patient
under the care of the private obstetric practi-
tioner. The procedures described have been em-
ployed in both practices.

Our objective has been to confine our writing
to operative obstetric practice. Only where nec-
essary have we included a brief discussion of
obstetric complications. It is our belief that these
are more properly handled by the general text-
books. Therefore, we have endeavored to cover

as completely as possible in a single volume the
various aspects of operative procedures per-
formed in the obstetric field. In addition, related
surgical conditions occurring during pregnancy
and the puerperium have been discussed. The
major obstetric operations have been dually pre-
sented in the written text and the illustrations.
Anatomy, anesthesia, and resuscitation of the
newborn, important components of a book on
operative obstetrics, are presented in separate
chapters. In keeping with the trend in surgical
fields toward greater emphasis on preoperative
and postoperative care and the management of
postoperative complications, these subjects are
dealt with in separate chapters. Throughout, we
have attempted to present the affirmative, cor-
rect, or recommended procedures and have
omitted, very frequently, discussion of technics
we do not recommend and of outmoded opera-
tions.

A bibliography is given after each chapter.
While in no sense can it be regarded as com-
plete, the references included are those which
the authors feel are valuable. They, in turn, con-
tain additional references which should prove
helpful to the student interested in more detailed
information. Almost all are current except for
those which are of of historic interest.

From the outset, we were convinced that de-
tailed description of procedures could be short-
ened if adequate illustrations were prepared. In
the case of the major obstetric operations, de-
tailed illustrations have been arranged in se-
quence in order to present to the reader the
technic of performing the operation rather than
to serve as mere illustration to the text. A few
illustrations were borrowed, but even most of
these were made in our own art studio for Wil-
liams Obstetrics or other publications from the
Department of Obstetrics and Gynecology of
Cornell University Medical College. For the
most part, all photographs were made in our
own operating and delivery rooms. Likewise,
sketches were made during operative procedures
in The New York Lying-In Hospital, and the
illustrations were completed in our own art
studio. The task proved to be so great that sev-
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eral artists were required for its completion.

We have constantly had in mind the thought
that this volume should serve a useful purpose
to medical students, residents in training, general
practitioners, and specialists in this field. The
obstetric operations which we have described
and illustrated represent those which we have
come to rely upon as both useful and practical.
Use of these procedures and reliance on certain
policies set forth are dependent on a wealth of
clinical material accumulated during the past
twenty-five years which was supplied and tabu-
lated by the director of the Department of Bio-
statistics of The New York Lying-In Hospital.

Of equal, if not of more, importance is the
advocacy of various procedures based on the
authors’ personal experience with their use. With
conscious thought toward the practical applica-
tion of our teaching, we have utilized and de-
pended on the operations herein described.

It is our firm belief that no one operative
method or technic should be learned and then
applied to all cases. Rather, the best results are
achieved through the proper selection of one of
several methods, or technics, best suited to a
given case and given set of circumstances. This
concept is evidenced by the multiple procedures
and operative technics offered and described in
the text.

We wish to express our sincere appreciation
to Miss Elizabeth H. Broedel, who prepared or
supervised most of the illustrations. Her exten-
sive knowledge and experience were most help-
ful. Miss Broedel has given us invaluable counsel
in the preparation of this book. We have relied
heavily on the experience she gained in the
preparation of earlier editions of Williams Ob-
stetrics. Miss Emily M. Freret made many of
the illustrations, and we are appreciative of her
help. Dr. Elsi Suter made many of the line draw-
ings under the direction of Miss Broedel. Her
comprehension of the problems involved was
greatly increased by her medical education and
background. We are grateful to several other
artists who made individual drawings. For the
most part, the operative technics illustrated were
performed by the authors or by members of the
resident staff of The New York Lying-In Hos-
pital, whose help we appreciate. Mr. Percy W.
Brooks, director of the Department of Photog-
raphy of The New York Hospital, and his prede-
cessor, Mr. Robert Waldeck, and their staffs
have been most helpful and willing to make
themselves available on frequent occasions out-
side of their regular working hours. We are
deeply indebted to them.

Miss Frances A. Macdonald has been re-
sponsible for the preparation of the statistical
material employed. In nearly all instances, these
data include our most recent experience. When
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necessary, the tables were revised and brought
up to date. In a limited number of instances, the
tables refer to our experience of a few years ago.
In these areas, however, our practices have not
changed significantly and, accordingly, the data
are valid as far as current practice is concerned.
We are most thankful to Miss Macdonald and
her staff for their efficient cooperation and help.

Several members of the attending staff of The
New York Lying-In Hospital have contributed
valuable suggestions. We should like especially
to thank Dr. Elmer E. Kramer for his assistance
and suggestions concerning the illustrations in
Chapter 8. To Dr. Roy W. Bonsnes, we should
like to express our appreciation for many valu-
able suggestions and for his review of those sec-
tions of the text which deal with clinical prob-
lems in biochemistry. Dr. Joseph F. Artusio and
Dr. Benjamin E. Marbury reviewed the manu-
script of the anesthesia chapter, and Dr. Thomas
F. Dillon, the chapters on pre- and postoperative
care, and we express our gratitude for their
helpful suggestions. We are grateful to Dr. Wil-
liam H. Burke, Jr., for preparation of much of
the manuscript in the chapters on anatomy and
repair of obstetric trauma.

To Mrs. Jane Sherman, go our sincere thanks
for her careful preparation of the index. We are
indebted to Mr. Milton L. Zisowitz for his valu-
able suggestions and proofreading; also to our
senior residents, Dr. Holden K. Farrar and Dr.
Robert M. Wagner, for proofreading portions
of the manuscript. The assistance of Mrs. Ellis
Abramson, Miss Barbara Martin, and Dr. E.
William Haywa with our references is greatly ap-
preciated.

We are grateful to our secretaries, the Misses
Marie Fitzgerald and Barbara Arnold, for their
help with the many details in the preparation of
the manuscript. To Miss Ann Muth, who per-
formed many onerous tasks such as typing the
manuscript, checking references, galley and page
proofs, we give our special thanks.

Present and former members of our resident
staff have made an invaluable contribution in
the preparation of this volume. Their help in
reviewing the literature, assisting in the arrange-
ments for illustrations, and making other contri-
butions is gratefully acknowledged.

Finally, we are most appreciative of the co-
operation and helpfulness of our publishers,
Appleton-Century-Crofts, Inc. Mr. George A.
McDermott, Director of the Medical Editorial
Department, and his staff have been most patient
and helpful. Without the continued encourage-
ment and enthusiasm of Mr. McDermott, we
are certain that this book would never have been
completed.

R. GorpoN DoucGLAs
WiLLiaMm B. STROMME



Foreword

Even a random browsing through this book
will make it clear that a new and major work
on obstetrics has come to hand. Its impor-
tance is severalfold: it is unique in clinical
practicality; it provides information on in-
numerable details of operative obstetrics
which can be found nowhere else; and finally
it meets a widespread need.

The most distinctive feature of the volume
is the attention given to the practical minutiae
of obstetric surgery, including preoperative
and postoperative care. What detergents are
most efficacious in preparing the abdomen
and perineum for surgery and in what con-
centration should they be used? What is the
smallest gauge needle suitable for the admini-
stration of fluids during an obstetric opera-
tion? How can central nervous system excite-
ment as the result of procaine block or local
anesthesia be promptly overcome? What size
catgut is best for fascial layers and elsewhere?
What are the advantages of the Pfannenstiel
incision and what safeguards should be em-
ployed in its use? In ectopic pregnancy, when
is total salpingectomy indicated and when is
partial salpingectomy or salpingotomy prefer-
able? What is the best method of delivering
the head in low cervical section? How can po-
tassium deficiencies be prevented in the post-
operative patient? How is wound disruption
best managed? These are but a few of the
hundreds of practical questions which find
detailed answer in this book. When appropri-
ate, such discussions are supplemented by a
wealth of illustrations. For example, the ex-

tensive chapter on forceps is accompanied by
exactly 201 figures. Actually, most of these
illustrations portraying the various types of
forceps operations and the steps involved, are
double figures, comprising a photograph
above and a diagram below. Other operative
technics are illustrated with similar profusion
and clarity.

But this is much more than a manual on
methodology since it gives extensive con-
sideration to the rationale of the various pro-
cedures, to the management of systemic com-
plications of pregnancy and to indications
and contraindications. These discussions are
based on the seasoned judgment of the au-
thors and on the experience of The New York
Lying-In Hospital. The latter experience is
set forth in a large number of instructive
tables. The world’s literature is also heavily
drawn upon before reaching final evaluation
of a given technic or policy. Indeed, the com-
prehensive and up-to-date bibliographies
constitute a most valuable part of the book.

It has been known for a number of years
that this volume was in preparation and many
of us have wondered why it was so long in
appearing. The reason is now clear. A book
of this stature could have evolved only as the
result of long years of dedicated, scholarly
labor. It is a great credit to the authors and to
American obstetrics.

NICHOLSON J. EASTMAN

Professor of Obstetrics
Johns Hopkins University
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Anatomy

A PRACTICAL knowledge of anatomy is just
as essential in the practice of obstetric surgery
as it is in general surgery or any of its other
branches. Obstetric procedures, although
mostly concerned with the female repro-
ductive tract and the surrounding soft tissue
parts, are of such a nature that one must
also be thoroughly familiar with associated
structures, including the other pelvic viscera
—bladder, ureters and rectum. The intimate
association of all these tissues with the
genital tract makes them extremely vulner-
able to injury, unless the operator is
thoroughly familiar with the anatomy and
the common anomalies and variations in
structure from the average. A knowledge,
too, of the anatomy of the anterior ab-
dominal wall is, of course, imperative.

It is usually more convenient for the sake of
clarity to divide the female reproductive or-
gans into external and internal groups. This
is done in the classification below, in which
we prefer to include the vagina among the
internal group.

EXTERNAL GENITAL ORGANS

The external genital organs of the female
(Fig. 1) are: the mons pubis, labia majora,
labia minora, clitoris, vestibule of the va-
gina, erectile tissue composing the corpora
cavernosa and the bulbs of the vestibule,
greater vestibular (Bartholin’s) glands, the

vaginal orifice and hymen. The urethral
meatus is usually included among this ex-
ternal group because of its intimacy with
these structures. It is actually a member of
the urinary organs. The term vulva, which
is in general use throughout texts, includes
all these parts and has been referred to as
composed of those structures of the genital
reproductive tract that are visible externally.
Mons Pubis. The mons pubis (or mons
veneris) is comf)osed of adipose tissue and is
situated in the lower abdomen just above the
symphysis pubis, the external genitalia lying
below the symphysis. In both male and fe-
male subjects it is covered with a thick tuft
of hair; the upper limit of this hair distribu-
tion differs in the two sexes. In the female its
upper border usually tends to be straight or
somewhat convex upward and is more sharply
demarcated than in the male. This is con-
sidered a secondary sexual characteristic.
Labia Majora. The labia majora are
composed of two longitudinal cutaneous folds
which extend downward and backward from
the mons pubis and unite posteriorly to form
the posterior commissure.* They form the
lateral boundaries of a fissure or cleft, the
pudendal cleft or rima into which the urethra

* Obstetrically the term “perineum” may be de-
fined at this point. It is regarded as the area between
the posterior commissure of the labia majora and
the anterior margin of the anus.
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Fig. 1. The external genital organs of the female.
(From Grant, 4 Method of Anatomy. Courtesy
Williams & Wilkins Co.)

and vagina open. The labia majora are com-
posed of two layers—a thick, pigmented outer
layer which is covered with hairs and an inner
smooth layer containing large sebaceous fol-
licles. Areolar and adipose tissue are sand-
wiched between these layers along with blood
vessels and nerve supply. The labia majora
correspond morphologically with the scro-
tum of the male.

Labia Minora. The labia minora, like
the labia majora, are essentially cutaneous
folds. They extend anteriorly from the clitoris
to unite posteriorly to form the frenulum of
the labia minora or fourchette. Anteriorly
the labia minora split to ensheath the clitoris
in anterior and posterior folds, the anterior
fold forming the prepuce and the posterior
fold forming the frenulum of the clitoris.

Anatomy

Chapter 1:

Fig. 2. The clitoris and its relationship to the
symphysis pubis.

This arrangement tends to cause a lesser de-
gree of mobility than is present in the male
homologue of the clitoris. The labia minora,
contrasted with the labia majora, are devoid
of hair follicles but are rich in sebaceous
glands. The substance of the labia minora
has been described as being of the erectile
type. The labia minora correspond morpho-
logically with the proximal part of the corpus
cavernosum urethrae of the male.

Clitoris. The clitoris (Fig. 2) is situated
as described above, between the anterior
ends of the labia minora. It consists of
two corpora cavernosa which are composed
of erectile tissue enclosed in a fibrous mem-
brane, and which unite along their medial
surfaces in an incomplete fibrous septum
to form the body of the clitoris. Posterior
extensions of the corpora cavernosa form two
crura which compose the root of the clitoris
and which are anchored along the inferior
rami of the pubis and ischium. The free ex-
tremity of the clitoris, the glans, is distally
placed and is composed of erectile tissue
covered by squamous epithelium. It is richly
supplied with nerve endings and is extremely
sensitive.

Vestibule of the Vagina. The vestibule
of the vagina is represented by a shallow
depression bounded on either side by the labia
minora and posteriorly by the vaginal orifice.



External Urethral Orifice

The clitoris is anterior and is situated at the
apex of the vestibule which is triangular in
shape. Located in the vestibule are the exter-
nal urethral orifice anteriorly and the vaginal
orifice below and behind the opening of the
urethra. The openings of the ducts of the
greater vestibular (Bartholin’s) glands also
drain into the vestibule.

External Urethral Orifice. The external
urethral orifice opens in the midst of the vesti-
bule of the vagina about 2.0 to 2.5 cm. post-
erior to the base of the clitoris. On either
side of the urethral orifice are two small
paired glands, the paraurethral (Skene’s)
ducts. These are approximately 1 cm. in
length, situated beneath the floor of the
urethra. They are of clinical importance be-
cause they may harbor gonococcal disease
or chronic nonspecific infections. In addition
to Skene’s glands there are frequently a vary-
ing number of rudimentary paraurethral
glands without associated ducts. Some clinical
significance is attached to these structures
because cystic changes may occasionally de-
velop. The paraurethral ducts are the rudi-
mentary homologues of the prostate gland
in the male.

The Bulb of the Vestibule (Fig. 3). Its
structure is essentially that of two erectile
bodies lying on either side of the vaginal ori-
fice in contact with the inferior surface of the
urogenital diaphragm and covered by the
bulbocavernosus (sphincter vaginae) mus-
cles. They are united in front by a narrow
median band, the pars intermedia. Each
structure is 3 to 4 cm. long and 1 to 2 cm.
wide. They are liable to be injured during
parturition and their rupture occasionally
gives rise to a hematoma of the vulva or to
profuse external hemorrhage. The bulb of the
vestibule is the homologue of the bulb and
adjoining part of the corpus cavernosum
urethrae of the male.

The Greater Vestibular Glands (Bartho-
lin’s Glands). These are a pair of compound
racemose glands (Fig. 3) located on either
side of the vaginal orifice, each under cover
of the corresponding bulb. They are small
round bodies varying in size from 0.5 to 1.0
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Fig. 3. Dissection of the female urogenital tri-
angle showing the bulb of the vestibule and the
greater vestibular (Bartholin) gland. (From Grant,
A Method of Anatomy. Courtesy Williams &
Wilkins Co.)

cm. Each gland opens by means of a duct
about 2 cm. long between the labia minora
and the vaginal orifice. Their function is to
secrete mucus during sexual excitement.
These glands are clinically important in
that, like the Skene’s ducts described above,
they may be infected with gonococci and,
as a result of inflammatory damage and
stoppage of their ducts, they may subse-
quently give rise to abscess formation or the
development of cysts. The gland is a homo-
logue of the bulbourethral, or Cowper’s,
gland in the male.

Vaginal Orifice. The vaginal orifice is
situated below and posterior to the urethral
orifice, its contour and degree of opening de-
pending upon the virginity, age and parity of
the individual subject. In nulliparous sub-
jects it is usually partially occluded by the
hymen.

Hymen. The hymen is a thin fold of
mucous membrane attached around the cir-
cumference of the vaginal orifice. Its shape
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Fig. 4. Sagittal section of the female pelvis showing the relationships of the internal female organs and
other structures. (From Curtis and Huffman, Textbook of Gynecology. Courtesy W. B. Saunders Co.)

and structure impose a variety of possibili-
ties as to the appearance of the vaginal orifice.
It may partially close the latter orifice pre-
senting an aperture or apertures which vary
in size from a pin’s point to a caliber which
will readily admit the tip of one or even two
examining fingers. It may be a delicate, gos-
samer type of membrane or may be exceed-
ingly tough and fibrous. In rare instances it
has been described as being even cartilaginous
or bony in consistency, a condition we have
not observed.

There are various types of openings in the
hymen: the annular, crescentic, cribriform,
septate and imperforate forms. It is invariably
ruptured during the first parturition if its
structure has persisted until that time, and the
shrunken nodular hymenal tags remaining at
the margins of the vaginal orifice are called
the carunculae hymenales.

INTERNAL GENITAL ORGANS

The internal organs of the female repro-
ductive tract (Fig. 4) are: the vagina, the
uterus, the uterine tubes and the ovaries. They
are situated within the pelvis.

Vagina. The vagina is a musculomem-
branous canal which extends from the vesti-
bule to the uterus. Its direction is upward and
backward and it forms more or less of a right
angle with the cervix of the uterus which
protrudes into it, so that the posterior wall is
longer than the anterior wall. It is usually
about 6.0 to 7.5 cm. long anteriorly and the
posterior wall is some 1.5 to 3 cm. longer.
The cervix in projecting into the vagina forms
a circular cul-de-sac, the fornix, which may
be arbitrarily divided into four regions: an-
terior fornix, posterior fornix and two lateral
fornices. The walls of the vagina are ordi-
narily in contact with each other, the usual
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shape of its lower part on transverse section
being that of an H, the transverse limb being
slightly curved forward or backward, while
the lateral limbs are somewhat convex toward
the median line. Its middle part has the ap-
pearance of a transverse slit.

The relations of the vagina are anteriorly
with the trigone of the urinary bladder and
the urethra and posteriorly with the rectum.
Posteriorly the lower fourth of the vagina
is separated from the anal canal by the per-
ineal body. In its middle two-fourths the
vagina lies in close apposition with the am-
pulla of the rectum, the contents of the latter
viscus being easily palpable through the
vaginal wall. Rectovaginal fistulas as a result
of trauma may form in this region. Posteriorly
the upper segment of the vaginal wall behind
the posterior fornix is covered by the peri-
toneum of the rectovaginal pouch of Douglas
and may be related with coils of intestine
entering this pouch. Laterally, the lateral
fornix lies just under the root of the broad
ligament and is 1.0 to 1.5 cm. from the point
where the uterine artery crosses the ureter.
The surgical importance of this relationship is
obvious. The remainder of the lateral walls
are enclosed between the levator ani muscles
which clinically are considered sphincters of
the vagina.

The structure of the vagina consists of a
lining of stratified squamous epithelium, a
muscular coat, and an outer layer of con-
nective tissue. The epithelial lining is con-
tinuous above with that of the uterus. Its inner
surface presents two longitudinal ridges, one
on its anterior and one on its posterior wall,
these being referred to as the columns of the
vagina, and from them numerous transverse
ridges or rugae extend outward on either side.
There are no true glands present in the vagina,
although exceptionally some few glands of
the cervical type are found in the fornix. The
mucus lubricating the vagina originates from
the cervix and is made acid by the fermenta-
tive action of bacteria on the glycogen from
the vaginal epithelium. The muscular coat
consists of two layers, an outer layer com-
posed of longitudinal fibers and an internal
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circular layer. Externally the vagina is com-
posed of a layer of connective tissue which
is extremely vascular.

The functions of the vagina may be listed
as three in number: 1, it is the female copu-
latory organ; 2, it serves as a passageway for
drainage from the uterus (i.e. menses); and
3, it is the birth canal.

Uterus. The uterus is a thick, hollow,
muscular organ which is situated between the
bladder anteriorly and the rectum posteriorly.
Its cavity extends from the vagina below to
the uterine tubes above, which open into its
upper aspect on either side. The uterus is
about 7.5 cm. in length and 4.0 to 5.0 cm.
at its widest point and weighs about 60 gm.
Midway between the apex and base of the
uterus is a constriction, known as the isthmus,
and interiorly corresponding to this landmark
there is a narrowing of the uterine cavity
termed the internal os. That portion of the
uterus above the isthmus is termed the body
and that below is termed the cervix. The
uterus is thus divisible into two main sections.
Usually the uterus has an anterior flexure, the
bending occurring in the cervical region. The
entire organ is usually inclined forward so
that the body is in intimate relationship with
the upper surface of the bladder, a pouch of
peritoneum intervening between them. This
is the normal anteversion and anteflexion
position.*

The cervix is somewhat barrel-shaped, be-
ing slightly wider in the middle than either
above or below. It extends, as noted above,
from the inferior end of the body of the uterus
at the constricted isthmus to the upper part of
the vagina into which it protrudes, forming
an angle varying from 45 to 90 degrees. It is
thus divided into a supravaginal portion and
a vaginal portion.

The vaginal portion (pars vaginalis) pro-
jects freely into the vagina and is located be-

* Numerous variations in position and flexure
may exist. Thus, the uterus may be displaced back-
ward, retroversion, or to one side, lateral version.
There also may be a forward flexure in the region
of the isthmus, anteflexion; correspondingly there
may be retroflexion or lateral flexion.
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tween the anterior and posterior fornices. At
the termination of the vaginal portion is the
opening into the vagina, the external os. In
a nullipara this is a relatively small oval open-
ing, but following parturition the os is rep-
resented by a wider transverse slit or an
irregular opening. Two rounded prominent
lips enclose this opening and are referred to
as the anterior and posterior lips of the cervix.

The supravaginal portion is separated in
front from the bladder by fibrous tissue (para-
metrium) which extends on to its sides and
laterally between the layers of the broad
ligaments. Important relationships here in-
clude the paracervical nerve plexus on either
side of the cervix, the uterine arteries which
run along the lateral margins of the cervix in
the parametrium and the ureters which course
downward and forward approximately 2 cm.
from the cervix. Posteriorly the supravaginal
portion is covered by peritoneum which con-
tinues inferiorly to the posterior vaginal wall
where it is reflected onto the rectum, forming
the rectouterine excavation. At this point it
may be related with coils of intestine entering
the rectovaginal pouch of Douglas.

The cavity of the cervix is called the cervi-
cal canal. This canal is wider at its center than
at the ends and thus tends to be fusiform in
shape. The upper end of the canal is called the
internal os uteri. The lower end, opening into
the vagina, is called the external os uteri.

Histologically the mucous membrane of the
cervix is composed of cylindrical and ciliated
epithelium in its upper two-thirds or supra-
vaginal portion, but below this it loses its cilia
and changes to stratified squamous epithelium
close to the external orifice. This transition be-
tween the columnar mucous epithelium of the
cervical canal and the stratified squamous
epithelium of the portio vaginalis is abrupt.
As a rule the border line is just inside the
external opening of the cervix. It is at this
rather abrupt transition point between the tall
columnar epithelium and the stratified squa-
mous epithelium of the pars vaginalis at or
near the external os that squamous cell carci-
noma of the cervix, the most common of all
genital tract cancers, is most likely to develop.
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In some cases patches of columnar epi-
thelium may extend for short distances upon
the outer surface of the portio vaginalis, form-
ing so-called physiologic erosion; in others the
vaginal end of the cervical canal has stratified
epithelium. In the mucosa of the cervix nu-
merous large glands are present which differ
from those of the corpus in that they are ex-
tensively branched and are lined with a
mucus secreting, tall columnar epithelium.
Some of its cells, especially near the inner
surface, are ciliated. The canal of the cervix
is usually filled with mucus. Frequently some
of the cervical glands are obstructed and
transformed into cysts—the so-called nabo-
thian follicles.

The muscular layer of the cervix consists
chiefly of circular bundles. They have been
called the sphincter of the uterus. An outer
longitudinal layer is continuous with the
smooth muscles of the vagina.

The serous coat derived from the peri-
toneum covers the anterior surface of the
uterus only as far as the junction of the uterine
body and cervix (isthmus) so that the an-
terior surface of the cervix is not covered by
this structure and is nonperitoneal. This
surface of the cervix lies below the bottom of
the vesicouterine pouch, since the perito-
neum on the body of the uterus is reflected
to the bladder at the level of the isthmus.

The body is the larger portion of the uterus.
It is joined to the cervix by the slightly con-
stricted region previously described as the
isthmus. It has two surfaces, an anterior (or
vesical) and a posterior (or intestinal) and
two lateral borders. The uterine tubes join the
body at the superior lateral angles. The region
between the entrances of the two tubes is
called the fundus and is the region of greatest
breadth.

Anteriorly the body of the uterus is related
to the bladder, separated from it by the vesico-
uterine pouch of peritoneum. Posteriorly the
entire uterus is related to coils of the intestine
(small and large). Laterally the uterus is re-
lated to various structures contained in the
broad ligament: the uterine tubes, the round
ligaments and the ovarian ligaments, the
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uterine vessels and the ureters. The uterine
artery crosses the ureter before ascending on
the lateral border of the uterus. The point of
crossing is near the cervix and about 1.5 cm.
from the lateral fornix of the vagina.

The cavity of the body is triangular in
shape, the base being formed by the internal
surface of the fundus between the orifices of
the uterine tubes, the apex by the internal
orifice of the uterus through which the cavity
of the body communicates with the canal of
the cervix.

The structure of the uterus is composed of
three coats: the external serosa derived from
the peritoneum, the muscular layer, and the
internal mucous membrane. The external
serosa, as described above, is derived from the
peritoneum and posteriorly invests the whole
of the intestinal surface of the uterus; ante-
riorly, however, it covers the vesical surface
only as far as the junction of the body and the
cervix.

The muscular coat forms the chief bulk of
the structure of the uterus. It is extremely
thick and is continuous with muscular layers
of the tubes and vagina. Extensions also pass
into the ovarian and round ligaments and into
the fascia around the cervix (parametrium)
and uterosacral ligaments. Its layers are three
in number: external, middle, and internal.
The external layer, beneath the peritoneum,
consists of fibers which pass transversely
across the fundus and converge at each lateral
angle of the uterus forming extensions, men-
tioned above, into the uterine tubes, the
ovarian and round ligaments, and into each
side of the broad ligament. Other fibers course
into the fascia around the cervix and run
backward from the cervix into the uterosacral
ligaments. The middle layer of fibers is circu-
larly arranged. This is the most vascular layer
of the myometrium. The internal layer con-
sists mainly of longitudinal fibers but some
circular and oblique bundles may be distin-
guished. These three muscle layers of the
myometrium are often not sharply demar-
cated because fibers may very frequently pass
from one layer into another. In the cervix the
three layers are more distinct. During preg-
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nancy the muscle fibers are not only increased
in number but there is a tremendous hyper-
trophy and interlocking of the fibers. This
latter occurrence is of the greatest importance
obstetrically when contraction occurs and
hemorrhage is controlled.

The mucous membrane of the body of the
uterus, the endometrium, is a soft spongy
layer containing many tubular glands and is
lined by ciliated columnar epithelium. It is
continuous through the fimbriated extremity
of the uterine tubes with the peritoneum; and
through the external uterine orifice with
the lining of the vagina. The glands and
stroma formed by this epithelium are in a con-
tinuous process of alteration. The mucous
membrane following menstruation is only 1
to 2 mm. in thickness, but just prior to men-
struation it increases to as much as 4 to 7 mm.
In the early phase of the cycle the glands are
straight, the epithelium low cuboidal and the
stroma dense. Before the bleeding phase the
glands are convoluted, the cells are columnar
with marked secretory activity and the stroma
abundant and loose in the superficial layers.
The stroma consists of closely packed round
or oval cells with a fine supporting connective
tissue framework.

The Ligaments and Supports of the
Uterus. The actual ligaments of the uterus are
eight in number: one anterior; one posterior;
two lateral (broad) ligaments; two utero-
sacral; and two round ligaments. In addition
to the group listed there are also the transverse
ligaments of the neck (Mackenrodt or cardi-
nal ligaments) which are considered by most
authors to be the chief supports of the uterus.

The anterior ligament is the uterovesical
fold of peritoneum which is reflected onto the
bladder from the front of the uterus at the
junction of the cervix and the body.

The posterior ligament consists of the
rectovaginal fold of peritoneum. The peri-
toneum on the posterior surface of the body
of the uterus extends downward into the
cervix and still further into the posterior
fornix of the vagina. It then forms the pos-
terior ligament, it being reflected onto the
anterior margin of the rectum. This forms a
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Fig. 5. Posterior view of the uterus and adnexae showing the uterosacral ligaments, the suspensory liga-
ments of the ovary (infundibulopelvic ligaments, other supporting structures) and their relationship. (From

Curtis and others. Courtesy Surg., Gynec. & Obst.)

narrow cul-de-sac which is continuous with
the pararectal fossa of either side. This space
(the rectouterine pouch of Douglas) is
bounded anteriorly by the cervix, posteriorly
by the rectum and laterally by two crescentic
folds of peritoneum (uterosacral folds) which
pass backward from the cervix uteri on either
side of the rectum to the posterior wall of the
pelvis. As noted previously, coils of intestine
may descend part way into the rectouterine
pouch when the rectum is empty.

The uterosacral ligaments (Fig. 5) have
been called the “suspensory ligaments” of the
uterus by some anatomists. They are a pair of
ligamentous bands extending in a curve from
the posterolateral surface of the cervix on to
the anterior surface of the sacrum, suspending
the cervix from the sacrum and forming a sort
of hammock. These folds contain a consider-
able amount of fibrous tissue and nonstriped
muscular fibers and at the cervix are con-
tinuous with a fibrous ring surrounding that

part. They are covered internally by the utero-
sacral folds of peritoneum.

The two lateral or broad ligaments pass
from the sides of the uterus to the lateral walls
of the pelvis. They comprise the peritoneal
fold which covers and supports the uterus and
its adnexa.* The two layers of the broad liga-
ment are usually called anterior and posterior,
the anterior layer facing partly downward, the
posterior partly upward. The broad ligament
may be said to have three borders. The in-
ferior or attached border is continuous with
the parietal peritoneum in the floor and side
walls of the pelvis. Along this border the pos-
terior layer continues laterally and posteriorly
in an arc to the region of the sacrum, forming
the uterosacral fold. The anterior layer of the
broad ligament is continuous along the in-

* Adnexa of the uterus is a collective term mean-
ing all the structures contained in the broad ligament
(tubes, ovaries, vessels, nerves, round ligaments,
embryonic remnants, etc.).



