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Objectives

Following the presentation:

One will be able to recognize the architecture of
normal female pelvic structures using
transabdominal, transvaginal, and color Doppler
sonography.

One will become familiar with the normal pelvic
findings including the cyclic changes of the uterus
and ovaries in order to differentiate these from true
abnormalities.

One will become more aware of newer sonographic
techniques as well as other radiologic modalities
which may play a role in pelvic evaluation.




Agenda

Discuss the normal sonographic appearance
of the nongravid genital tract.

Discuss the sonographic appearance of the
female pelvis with respect to the menstrual
cycle.

Discuss newer sonographic techniques for
Imaging the female pelvis.

Discuss other modalities used to image the
female pelvis.




Overview

Pelvic sonography is the imaging
modality of choice for evaluating the
female pelvis.

The following is a review of pelvic
sonographic anatomy which forms the
framework to be used to evaluate the
pelvis for abnormalities.




Technique

The standard pelvic examination

AComposed of the traditional transabdominal
approach (TAS)

A Combined with transvaginal sonography
(TVS)

AFrequently using color Doppler sonography




Technique

Transabdominal sonography uses a
distended bladder as window to
pelvic structures for a global view.
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Technique

Transvaginal sonography gives a
more detailed evaluation of pelvic
architecture using higher -frequency
transducers at closer proximity to
pelvic structures.




Transvaginal Sonography
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The Normal Sonographic
Appearance of the
Nongravid Genital Tract




Pelvis

ML SAG

Bladder

®
/ TRV . *

-

Sigmoid & rectum

Broad ligamer

©AIUM



Pelvis
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Pelvis
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Pelvic Vasculature

Pampiniform plexus

(2 Arcuate and radial
Ovarian artery [
& vein

Uterine

Artery & veinj ,-\
Utero-ovarian ligament

Infundibulo-pelvic
ligament
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Pelvic Vasculature

/A Uterine and ovarian arteries



Pelvic Vasculature

Arcuate and radial =~ N\
arteries '

A Uterine artery branches
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Uterus

Consists of:

i Cervix 0 the lower cylindrical portion
which projects into the vagina

I Body or corpus

i Isthmus & narrow area connecting the
body and cervix
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A Nabothian cysts
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Uterus

Uterine size and consistency
Position
Endometrium




Uterus

+ Dist 10.6cm
: Dist 3.71cm SAG ML

Uterine size

Measurement may be performed by TAS
or TVS in sagittal, transverse, and
anterior -posterior dimensions




Uterus
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Uterine size
Myometrium best evaluated by TVS for
Improved resolution of architecture
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Uterus

iz

Uterine consistency

The myometrium is divided into an outer
layer (0), iIntermediate layer (m), and inner

layer (i)
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Uterus

Normal measurements in
menstruating females

I 6-10.5 cm length

I 3-6 cm transverse diameter

I 2-5 cm anterior -posterior diameter




Uterus

Normal measurements in
postmenopausal females

I 3.5-7.5 cm length
I 2-4 cm transverse diameter
I 1.7-3.3 anterior -posterior diameter




Uterus

Position
I Anteverted/anteflexed
I Retroverted/retroflexed




Uterus

Anteversion/anteflexion




Uterus

Retroversion/retroflexion




Uterus

F3

A Retroverted uterus image orientation
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Endometrium

iz

t hi ckness should I ncl ud
| ayer o thickness anter.
the endometrial canal.
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Premenopausal Endometrial
Thickness

Should not exceed 14 -16 mm




Premenopausal
Endometrium
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Postmenopausal
Endometrium

Commonly atrophic measuring less
than 5 mm in thickness

Vaginal bleeding Is often secondary
to atrophy




Postmenopausal
Endometrium

Should not exceed 8 mm




Postmenopausal
Endometrium
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The ovaries are ellipsoid and can be
identifled In menstruating females by
the presence of follicles.
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The location of ovaries iIs variable
Often seen In the ovarian fossa

( Wal deyer 0s
nulliparous females
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Ovary

Ovarian volumes

NBl gger than we



Ovarian V \volumes

Menstruating females:

mean volume, 9.8 cc; range, 2.5 -21.9
ofe

Premenarchal:

mean volume, 3.0 cc; range, 0.2 -9.1
ofe

Postmenopausal:

mean volume, 5.8 cc; range, 1.2 -14.9
ofe




Ovarian Volumes:
Menstruating Females
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Ovarian Volumes:
Postmenopausal Females
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Fallopian Tubes

SECTION 1 SECTION 2 SECTION 3

FIMBRIA
ISTHMUS ;
APPENDIX

dd' VESICULOSA
Jd }
INTRAMURAL }/ <

PORTION

Diagram of the fallopian tubes. (Copyright 1954 Novartis. From Netter FH. The CIBA
Collection of Medical lllustrations. Vol 2. Reproductive System. Section VI, Plate 24.
Summit, NJ: CIBA -Geigy Co; 1954. All rights reserved.)

©AIUM



Fallopian Tubes

Transvaginal imaging of the right
fallopian tube




Fallopian Tubes

ldentified by its tubular structure
(arrow) which can be followed to the
uterine cornua (C)




Cul-de-sac

Physiologic fluid in cul -de-sac




Sonographic Changes in the
Appearance of the Female
Pelvis With Respect to the
Menstrual Cycle and With

Age




Ovarian and Endometrial Changes
During the Menstrual cycle
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(Copyright 1954 Novartis. From Netter FH. The CIBA Collection of Medical
lllustrations. Vol 2. Reproductive System. Section VI, Plate 26. Summit, NJ:CIBA
Geigy Co; 1954. All rights reserved.)
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Cyclic Changes of the
Ovaries

Follicular phase: enlargement of
ovarian follicles with usually one
dominant, preovulatory follicle (20
mm average diameter) prior to
ovulation




Cyclic Changes of the
Ovaries

SAG RTO COR RTO

Developing follicles in the early follicular
phase



Cyclic Changes of the
Ovaries

Dist 1.48cm
Dist 0.971 cm RT Ovary

A dominant follicle usually seen after
day 10




Cyclic Changes of the
Ovaries
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Cyclic Changes of the
Ovaries

Ovulatory folllcle containing a
cumulus oophorus




Cyclic Changes of the
Ovaries

Luteal phase: presence of the
postovulatory corpus luteum




Cyclic Changes of the
Ovaries
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Cyclic Changes of the
Ovaries

+ 26

Premenstrual corpus luteum




Cyclic Changes of the
Endometrium

Menstrual phase
Proliferative phase
Secretory phase




Cyclic Changes of the
Endometrium

Menstrual phase: thin, slightly irregular
echogenic surface




Cyclic Changes of the

Endometrium

SAG ML

Dist = 0.70cm

Proliferative phase: thickens with an
echogenic border but hypoechoic inner
layer reflecting increase in length of
glands (4 -10 mm™*)



Cyclic Changes of the
Endometrium

6.0~
+ Dist 1.05cm SAG ML

Secretory phase: increase in echogenicity
reflecting tortuosity and distention of
glands with mucin (7 -14 mm™)




Other Techniques for
Imaging the Female Pelvis




Uterine 3D Reconstructions
INn the Coronal Plane

Using volume

Imaging, evaluating \
the uterus and b
endometrium is no

longer limited to - o
sagittal and { " B2
transverse views but |
can now be imaged in
the coronal plane.




Uterine 3D Reconstructions
INn the Coronal Plane

A 3D volume Is obtained through the
uterus using an automated or manual
sweep In the sagittal plane and
reconstructed in the coronal plane.




Uterine 3D Reconstructions
INn the Coronal Plane

sagittal

transverse

RN, O coronal
N B .
N\ e S y 3

Multiplanar display




Uterine 3D Reconstructions
INn the Coronal Plane

Reconstructed 3D volume in the
coronal plane of a normal uterus and
endometrium




Uterine 3D Reconstructions
INn the Coronal Plane

Demonstration of
findings not
appreciated on
traditional views

Uterine anomalies s
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Uterine 3D Reconstructions
INn the Coronal Plane
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IUD most accurately
demonstrated Iin the
coronal plane




Saline/Sonohysterography

Instillation of saline within the
endometrial cavity through a balloon

catheter

Allows for evaluation of associated
endometrial and myometrial
processes




Saline/Sonohysterography

A Fluid distending the endometrial
cavity and cervix
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Saline/Sonohysterography

& o
— :"’,',%{" P2, :
§ e i 8
. 3

3D color Doppler reconstructions in
the coronal plane



