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Objectives  

Following the presentation: 

ÅOne will be able to recognize the architecture of 

normal female pelvic structures using 

transabdominal, transvaginal, and color Doppler 

sonography. 

ÅOne 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. 

ÅOne will become more aware of newer sonographic 

techniques as well as other radiologic modalities 

which may play a role in pelvic evaluation. 
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ÅDiscuss the normal sonographic appearance 

of the nongravid genital tract. 

ÅDiscuss the sonographic appearance of the 

female pelvis with respect to the menstrual 

cycle. 

ÅDiscuss newer sonographic techniques for 

imaging the female pelvis. 

ÅDiscuss other modalities used to image the 

female pelvis. 

 

 

Agenda 
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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.  
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Technique  

ÅThe standard pelvic examination  
ÅComposed of the traditional transabdominal 

approach (TAS)  

ÅCombined with transvaginal sonography 

(TVS)  

ÅFrequently using color Doppler sonography  
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Technique  

 

ÅTransabdominal sonography uses a 

distended bladder as window to 

pelvic structures for a global view.  
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Transabdominal 

Sonography  

ÅSagittal and transverse views of the pelvis  

Bladder  

Ovaries  
Uterus  

Vagina  

CX 
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Technique  

ÅTransvaginal sonography gives a 

more detailed evaluation of pelvic 

architecture using higher -frequency 

transducers at closer proximity to 

pelvic structures.  
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Transvaginal Sonography  
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posterior 
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The Normal Sonographic 

Appearance of the 

Nongravid Genital Tract  
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Pelvis  

Bladder  

Ovaries  

Sigmoid & rectum  

Vagina  

Broad ligament  
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Pelvis  

UT 

BL 

Sigmoid  
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Pelvis  

ÅPelvic floor  

urethra  
vagina  

rectum  
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Pelvic Vasculature  

Uterine  

Artery & vein 

0varian artery 

& vein 

Pampiniform plexus 

Infundibulo-pelvic 

ligament 

Utero-ovarian ligament 

Arcuate and radial 

branches 
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Pelvic Vasculature  

ÅUterine and ovarian arteries  

Pampiniform plexus 

UT 

Uterine  

artery 

0varian artery 

OV 

OV 
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Pelvic Vasculature  

ÅUterine artery branches  

Arcuate and radial  

arteries 
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Uterus  

ÅConsists of:  

ïCervix ðthe lower cylindrical portion 

which projects into the vagina  

ïBody or corpus  

ïIsthmus ðnarrow area connecting the 

body and cervix  
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Cervix  

CX 

Vag 90º 
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Cervix  



©AIUM 

Cervix  

ÅNabothian cysts  
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Uterus  

ÅUterine size and consistency  

ÅPosition  

ÅEndometrium  
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Uterus  

 

ÅUterine size  

ÅMeasurement may be performed by TAS 

or TVS in sagittal, transverse, and 

anterior -posterior dimensions  



©AIUM 

Uterus  

Å  Uterine size  

Å  Myometrium best evaluated by TVS for  

   improved resolution of architecture  
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Uterus  

 

ÅUterine consistency  

ÅThe myometrium is divided into an outer 

layer (o), intermediate layer (m), and inner 

layer (i)  

o 

m 
i 

Arcuate  

artery  
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Uterus  

ÅNormal measurements in 

menstruating females  

ï6-10.5 cm length  

ï3-6 cm transverse diameter  

ï2-5 cm anterior -posterior diameter  
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Uterus  

ÅNormal measurements in 

postmenopausal females  

ï3.5-7.5 cm length  

ï2-4 cm transverse diameter  

ï1.7-3.3 anterior -posterior diameter  
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Uterus  

ÅPosition  

ïAnteverted/anteflexed  

ïRetroverted/retroflexed  
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Uterus  

ÅAnteversion/anteflexion  

TAS 

TVS 
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Uterus  

ÅRetroversion/retroflexion  

TAS 

TVS 
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Uterus  

ÅRetroverted uterus image orientation  

posterior  
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Endometrium  

ÅThe measurement of the endometrial 

thickness should include the ñdouble 

layerò thickness anterior and posterior to 

the endometrial canal.  
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Premenopausal Endometrial 

Thickness  

ÅShould not exceed 14 -16 mm 

Mendelson EB. AJR 1988; 150:139.  
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Premenopausal 

Endometrium  

Proliferative  

Secretory  
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Postmenopausal 

Endometrium  

ÅCommonly atrophic measuring less 

than 5 mm in thickness  

ÅVaginal bleeding is often secondary 

to atrophy  
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Postmenopausal 

Endometrium  

ÅShould not exceed 8 mm  

Lin MC. Radiology 1991; 180:427,  
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Postmenopausal 

Endometrium  
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Ovary  

ÅThe ovaries are ellipsoid and can be 

identified in menstruating females by 

the presence of follicles.  
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Ovary  

ÅThe location of ovaries is variable  

ÅOften seen in the ovarian fossa 

(Waldeyerôs fossa), especially in 

nulliparous females  
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Ovary  

ÅWaldeyerôs fossa by transvaginal 

color Doppler sonography  

Int iliac artery  

Ext iliac vein  

ovary  
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Ovary  

Ovarian volumes  

 

ñBigger than we thinkò 

 
Cohen H. Radiology 1990; 177: 189.  
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Ovarian V \volumes  

ÅMenstruating females:  

   mean volume, 9.8 cc; range, 2.5 - 21.9 

cc 

ÅPremenarchal:  

   mean volume, 3.0 cc; range, 0.2 - 9.1 

cc 

ÅPostmenopausal:  

   mean volume, 5.8 cc; range, 1.2 -14.9 

cc 
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Ovarian Volumes:  

 Menstruating Females  



©AIUM 

Ovarian Volumes:  

Postmenopausal Females  



©AIUM 

Fallopian Tubes  

 

Å Diagram of the fallopian tubes. (Copyright 1954 Novartis. From Netter FH. The CIBA 

Collection of Medical Illustrations. Vol 2. Reproductive System. Section VI, Plate 24. 

Summit, NJ: CIBA -Geigy Co; 1954. All rights reserved.)  
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Fallopian Tubes  

ÅTransvaginal imaging of the right 

fallopian tube  

1 

2 

3 



©AIUM 

Fallopian Tubes  

ÅIdentified by its tubular structure 

(arrow) which can be followed to the 

uterine cornua (C)  

C 
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Cul-de-sac 

ÅPhysiologic fluid in cul -de-sac 
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Sonographic Changes in the 

Appearance of the Female 

Pelvis With Respect to the 

Menstrual Cycle and With 

Age 
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Ovarian and Endometrial Changes 

During the Menstrual cycle  

Å  (Copyright 1954 Novartis. From Netter FH. The CIBA Collection of Medical 

Illustrations. Vol 2. Reproductive System. Section VI, Plate 26. Summit, NJ:CIBA -

Geigy Co; 1954. All rights reserved.)  

 



©AIUM 

Cyclic Changes of the 

Ovaries  

ÅFollicular phase: enlargement of 

ovarian follicles with usually one 

dominant, preovulatory follicle (20 

mm average diameter) prior to 

ovulation  
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Cyclic Changes of the 

Ovaries  

ÅDeveloping follicles in the early follicular 

phase  
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Cyclic Changes of the 

Ovaries  

ÅA dominant follicle usually seen after 

day 10 
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Cyclic Changes of the 

Ovaries  

ÅOvulatory follicle  
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Cyclic Changes of the 

Ovaries  

ÅOvulatory follicle containing a 

cumulus oophorus  
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Cyclic Changes of the 

Ovaries  

ÅLuteal phase: presence of the 

postovulatory corpus luteum  
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Cyclic Changes of the 

Ovaries  

ÅPostovulatory corpus luteum  
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Cyclic Changes of the 

Ovaries  

ÅPremenstrual corpus luteum  
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Cyclic Changes of the 

Endometrium  

ÅMenstrual phase  

ÅProliferative phase  

ÅSecretory phase  

 

Variations in thickness and architecture * 

 

*Lyons EA. Radiol Clin North Am 1992; 30:663.  
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Cyclic Changes of the 

Endometrium  

ÅMenstrual phase: thin, slightly irregular 

echogenic surface  
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Cyclic Changes of the 

Endometrium  

 

ÅProliferative phase: thickens with an 

echogenic border but hypoechoic inner 

layer reflecting increase in length of 

glands (4 -10 mm*) 
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Cyclic Changes of the 

Endometrium  

ÅSecretory phase: increase in echogenicity 

reflecting tortuosity and distention of 

glands with mucin (7 -14 mm*) 
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Other Techniques for 

Imaging the Female Pelvis  
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Uterine 3D Reconstructions 

in the Coronal Plane  
 

 

ÅUsing volume 

imaging, evaluating 

the uterus and 

endometrium is no 

longer limited to 

sagittal and 

transverse views but 

can now be imaged in 

the coronal plane.  
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Uterine 3D Reconstructions 

in the Coronal Plane  

ÅA 3D volume is obtained through the 

uterus using an automated or manual 

sweep in the sagittal plane and 

reconstructed in the coronal plane.  
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Uterine 3D Reconstructions 

in the Coronal Plane  

ÅMultiplanar display  

sagittal 
transverse 

coronal 
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Uterine 3D Reconstructions 

in the Coronal Plane  

ÅReconstructed 3D volume in the 

coronal plane of a normal uterus and 

endometrium  
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Uterine 3D Reconstructions 

in the Coronal Plane  

ÅDemonstration of 

findings not 

appreciated on 

traditional views  

ÅUterine anomalies  

Arcuate uterus  
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Uterine 3D Reconstructions 

in the Coronal Plane  

ÅIUD most accurately 

demonstrated in the 

coronal plane  
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Saline/Sonohysterography  

ÅInstillation of saline within the 

endometrial cavity through a balloon 

catheter  

ÅAllows for evaluation of associated 

endometrial and myometrial 

processes  
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Saline/Sonohysterography  

ÅFluid distending the endometrial 

cavity and cervix  
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Saline/Sonohysterography  

Å3D color Doppler reconstructions in 

the coronal plane  


