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_______________________________________
Skeletal

The pelvic girdle is the central section of the axial
skeleton. It is a bony ring positioned between the lower end
of the spine, which it supports and the lower extremities,
upon which is rests. It is composed of four bones:

Sacrum - posterior
Coccyx - posterior
Two innominate bones which consist of the
fusion of the ilium, ichium and the pubis - anterior
and lateral

The pelvis is divided into two regions based on an imaginary plane running from the
sacral prominence to the upper margin of the symphysis pubis.

FALSE PELVIS sits above this plane and is bounded by the iliac wings. It is
a broad shallow cavity and its purpose is to support the intestines.
TRUE PELVIS sits below this plane and is further divided into the:
pelvic inlet bounded by pubic bones anteriorly and the sacral promontory

sacrum posteriorly.
pelvic outlet bounded by the ischial tuberosities laterally and by the

coccyx posteriorly

Pelvic Anatomy

False Pelvis

True Pelvis
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False pelvis: sits above this plane
and is bounded by the iliac wings. It
is a broad cavity that contains and
supports the abdominal viscera.

True Pelvis: sits below this plane
and is further divided into the:

Pelvic inlet: bounded by pubic
bones anteriorly and the sacral
promontory posteriorly

Pelvic outlet: bounded by the ischial
tuberosities laterally and by the
coccyx posteriorly.
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Ligaments

Pelvic ligaments can be classified as those which bind the pelvic bones together
(osseous) and those which support the uterus and ovaries (suspensory)

OSSEOUS LIGAMENTS
* Sacroiliac attaches the sacrum and iliac bones
* Sacrosciatic attaches the sacrum, iliac and coccyx
* Sacrococcygeal attaches the sacrum and coccyx
* Pubic attaches the pubic rami

SUSPENSORY LIGAMENTS
* Cardinal: arise superiorly and laterally from the uterus and inferiorly from the

vagina to form primary support for uterus.
* Broad: (lateral) one on each side of the uterus, attaches to the pelvic side

wall.
* Sacro-uterine: attach the uterus, at the level of the internal os, to the

sacrum
* Round: situated between the broad ligaments anterior and inferior to the

fallopian tubes. Attaches the uterine cornu to the anterior pelvic
wall

Pelvic suspensory ligaments.
Axial view seen from above.

Transverse transabdominal
sonogram demonstrating the broad
ligaments in a patient with pelvic
ascites
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Musculature

Most pelvic muscles are paired structures that form the limits of the pelvic space.
They can be divided into the following groups:

FALSE PELVIS MUSCLES (Abdomino-pelvic)
Since the false pelvis sits well above the pelvic floor, few muscles are required to
support the organs found within.

Rectus abdominis forms the anterior margin of the abdominal and pelvic
spaces. It extends from the symphysis pubis to the costal margin.

Psoas major originates at the lower thoracic vertebrae and extends lateral and
anterior as it courses through the lower abdomen. It separates from the
vertebral column at the level of L5 and
courses through the pelvis to insert on
the lesser trochanter. Just inferior to
the iliac crest it merges with the
iliacus muscle creating the iliopsoas
muscle. It forms part of the lateral
margins of the pelvic basin.
Iliacus arises at the iliac crest and
extends inferiorly until it merges with
the psoas major. It forms the iliac
fossa on both of the pelvic sidewalls.

Sonographic demonstration of the abdomino-pelvic musculature.
Right: transverse section through the pelvis demonstrating a failed uterine

pregnancy and the iliopsoas muscle.
Left: sagittal section through the pelvic sidewall

Cross-section through the
abdomen in a gravid patient
demonstrating the rectus
abdominis muscle.
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TRUE PELVIS MUSCLES
The floor of the true pelvis consists of two layers of muscle: those of the perineum

and those deep in the pelvis. The primary purpose of these muscles is to hold the
pelvic organs in place. Muscular fibers from these muscles insert onto the walls of the
rectum, vagina and urethra preventing them from being displaced during episodes of
increased intra-abdominal pressure.

Levator ani are bilateral. The coccygeus,
the ileococcygeus and the pubococcygeus
constitute the levator ani muscles. Each one
attaches to the side of the true pelvis and
extends medially to fuse with its opposite side
to form the floor of the pelvic cavity. The
coccygeus arises from the ischial spine and
the sacro-sciatic ligament on either side. It
inserts onto the coccyx and closes the posterior part of the pelvic outlet

Obturator internus is a triangular muscle located along the lateral wall of the
pelvis. It extends from the brim of the true pelvis beneath the levator ani
muscles and exits the pelvis through the lesser sciatic foramen.

Piriformis is also found along the pelvic side wall, it originates at the sacrum,
passes laterally through the greater sciatic foramen and inserts on the greater
trochanter of the femur.

URINARY BLADDER
The urinary bladder is a musculomembranous, highly distensible sac located

between the symphysis pubis and the vagina. The ureters insert in the inferior third of
the posterior wall on either side. The superior concavity of the bladder is called the
dome. The walls of the bladder are composed of three layers of tissue, the outer
epithelial, the middle muscularis and the inner mucosal. When the bladder is empty,
the mucosal layer is quite thick and can be demonstrated sonographically. When the
urinary bladder is distended, the mucosa is stretched and can no longer be recognized
as a distinct layer.
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The urethra, which allows for the excretion of urine, arises
along the inferior middle portion of the urinary bladder. At its
point of exit, it is surrounded by a thickened region of bladder
wall referred to as the internal urethral sphincter.

 The bladder is adequately full for transabdominal pelvic sonography
when the dome of the bladder extends above the fundus of the uterus.

VAGINA
The vagina is a muscular tube approximately 7 - 10cm in length extending from the

cervix to the external vaginal introitus. It is composed of smooth muscle, elastic
connective tissue and is lined with stratified squamous epithelium, which is similar to
skin. The upper portion attaches circumferentially to the cervix approximately half way
up. A ring-like blind pouch surrounds the cervix and is known as the vaginal fornix and
is categorized as follows:

Posterior Fornix surrounds the posterior aspect of the external cervix. The
frequent site of vaginal fluid collections due to gravity dependence

Lateral Fornices surrounds the lateral aspect of the external cervix on either
side

Anterior Fornix surrounds the anterior aspect of the external cervix

UTERUS
The uterus is a muscular structure suspended by ligaments normally located in mid

sagittal plane of the true pelvis. The uterus is divided into the following sections:

Fundus is the rounded, superior aspect above the point of insertion of the
Fallopian tubes. The narrow lateral portions of the fundus form the cornu
(horns) of the uterus.

Body (Corpus) is the largest portion of the uterus that contains the uterine
cavity. The uterine cavity is shaped like an inverted triangle. The widest portion
is at the fundus and the narrowest portion is at the isthmus.
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Isthmus is the transition area between the body and the cervix. In a gravid
uterus, it is sometimes called the lower uterine segment.

Cervix is the cylindrical neck of the uterus containing more fibrous and less
muscular tissue. It is normally 2 - 3cm in length in nulliparous females.

LAYERS OF THE UTERUS
Mucous (Endometrium) is the innermost lining
of the uterus. It consists of mucosal cells and
varies in thickness with the different stages of
the menstrual cycle. Thickness of each side
varies from 1mm immediately following
menstruation to 6mm just prior to the beginning
of menstruation. These measurements are
obtained sonographically measuring the antero-
posterior (AP) dimension.

Muscularis (Myometrium) Is an extremely thick, muscular layer that
is continuous with that of the fallopian tubes and vagina. It also extends into
the ovarian and round ligaments.

Serosa (Perimetrium) is the peritoneal covering of the uterus. It
adheres to the fundus and most of the body.

UTERINE SIZE
Age (yrs) Length (mm) AP (mm)
2 - 8 33 7.5
9 –menarche 43 13
Nulliparous 80 30
Multiparous 90 40
Postmenopausal Varies based on parity and time

since onset of menopause
A pediatric uterus has a relatively larger cervical length and
width.
A postmenopausal uterus has normal cervical proportions.
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OVARIES
The ovary is an ovoid shaped solid structure suspended within the pelvic peritoneal

sac. Internally, it is structurally divided into an outer cortex and an inner medulla.
Follicles and corpus lutea are found in the cortex. The ligaments that support the ovary
are the:

Ovarian
Suspensory
Mesovarian

The ovarian parenchyma contains a large number of primordial follicles which give rise
to functional ovarian cysts (follicular cysts). The fluid content of the follicles allow for
good acoustic transmission creating the increased echogenicity that is frequently
identified posterior to the ovary. This physical phenomenon can assist in localizing and
positively identifying ovaries during sonographic examination.

FALLOPIAN TUBES
The fallopian tubes are musculomembranous tubes extending from the uterine

cornu laterally to the ovary. Regions of the tube include:

Intramural the narrowest portion of the tube that traverses the cornu of the
uterus.

Isthmic the longest portion of the tube connecting the intramural and ampullary
portions.

Ampullary (also called the FIMBRIATED portion) the trumpet shaped, open
portion of the tube adjacent to the ovary. Small finger-like projections called
fimbria surround the ovary and capture the released ovum following ovulation.

Infundibulum the inner, funnel-shaped cavity of the ampullary portion.

Normal ovary with large follicle. Note
posterior acoustic enhancement
behind ovary.
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PELVIC RECESSES
Several potential spaces are found in the female pelvis as the result of the

apposition of normal anatomic structures against each other. The following diagram
demonstrates these recesses.

ARTERIAL ANATOMY
Blood supply to the major pelvic organs is provided by major
branches of the distal abdominal aorta. The aorta bifurcates
at the level of L3 into the right and left common iliac
arteries (CIA). These vessels course along the pelvic
sidewall and exit the pelvis via the iliac fossa. The CIA
bifurcates into the external and internal (hypogastric)
arteries. The hypogastric dives deep into the pelvis and
gives rise to branches which supply the reproductive tract.
These include:

Obturator Artery
Umbilical Artery
Uterine-Vaginal Artery
Superior Vesicular Artery
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OVARIAN ARTERY
Since the embryonic ovaries originate in the abdominal

cavity and descend into the pelvis during gestation, they
bring their original blood supply with them. The ovarian
arteries, frequently called gonadal arteries, originate
directly from the abdominal aorta or, alternatively from the
renal artery.

The primary source of blood to the ovary is provided by
the ovarian artery. While it usually originates from the
abdominal aorta, it may also arise from the renal artery. It
courses through folds of the suspensory ligaments and pierces the ovary at its hilus.
Branches radiate circumferentially from the hilus into the ovarian parenchyma.

UTERINE ARTERY
Blood is supplied to the uterus primarily by the uterine

artery which is a terminal branch of the hypogastric
artery. It ascends along the lateral aspect of the uterus on
either side giving off branches which penetrate into the
myometrium.

COLLATERAL PATHWAYS
Along the lateral aspects of the uterus, many branches of the uterine and ovarian

arteries interconnect and form a collateral network. In the event that the source vessel
of either artery become occluded, perfusion can be maintained.

VENOUS ANATOMY
Venous anatomy of the pelvis directly parallels the arterial anatomy.
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Anatomic Variants

Anteverted/Anteflexed
uterine corpus, fundus and cervix

in normal position

Retroverted
Uterine corpus and fundus maintain

normal position, cervix tilted backwards

Retroflexed
Uterine corpus and fundus tilted

backwards, cervix maintains normal
horizontal orientation

Retroverted/Retroflexed
Uterine corpus, fundus and cervix all

tilted backwards

Uterine Positional Variants
The size of the uterus varies markedly with age and number of pregnancies. Most

commonly the uterus is anteflexed, that is, in the presence of an empty urinary bladder
the fundus bends forward and rests over the lower uterine segment. The position of the
uterus may vary within the pelvis. Its long axis may deviate to either side of midline or it
may be flexed posteriorly. When posterior flexion is present it may be categorized as
follows:

Uterine Anomalies
Most uterine, cervical and vaginal anatomic variants are the result of the abnormal

embryonic development of the Müellerian duct from which these structures develop.
They are referred to as Müllerian anomalies

CERVICAL ATRESIA
Congenital absence of the cervix.

UTERINE AGENESIS
Congenital absence of the uterus.
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Vaginal Anomalies
Vaginal anomalies can be the result of either Mullerian duct anomalies and/or

urogenital sinus malformations in the developing embryo. They can include the
following:

VAGINAL ATRESIA
The congenital absence of the vagina.

VAGINAL SEPTA
The presence of transverse septations within the vagina.

VAGINAL DUPLICATION
The presence of two complete vaginas. Frequently occurs with duplication
anomalies of the uterus.

BICORNUATE UTERUS
The presence of two uterine
horns contained within a single
body communicating with a single
cervix and vagina

UNICORNUATE UTERUS
The presence of a single uterine
horn which may or may not
communicate with the cervix.

UTERUS DIDELPHYS
The presence of two separate
uterine bodies and two separate
cervices and usually the
presence of a vaginal septum

UTERUS SUBSEPTUS
The presence of two intrauterine
cavities separated by a septum


