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Preface

We are pleased to present Diagnostic
Imaging: Gynecology, second edition, the most
extensive book of imaging in gynecologic
diseases. More than 2,500 carefully annotated
imagesillustrate pertinent pathologic entities
and demonstrate the correlation between
ultrasound (including 3D), sonohysterography,
hysterosalpingography, MR, PET/CT, and gross
pathology. Forease of reference and learning,
diagnoses are grouped according to the organ
involved—uterus, cervix, vagina and vulva,
ovary, fallopian tubes, multiple organs, and
the pelvic floor—and include all pertinent
pathologic entities, including congenital
anomalies, infectious/inflammatory diseases,
and benign and malignant neoplasms.

This reference builds upon the success of
the first edition with new image galleries,
completely revised text, and updated
references. In addition, we include a dedicated
section on techniques, designed to help
optimize imaging protocols and enhance
diagnostic specificity. Each section now begins
with a review of normal anatomy and variants,
including extensive illustrations. As applicable,
we have added modules on tumor staging that
feature quick-reference tables, illustrations,
and case examples of TNM classification,
FIGO staging, and AJCC prognostic groups.
The book closes with a section devoted to
the pelvic floor, the evaluation of which has
become anintegral part of our clinical practice
in the last decade.

Diagnostic Imaging: Gynecology, second edition
maintains the signature Amirsys format of concise
bulleted text, Key Facts boxes, and plentiful, high-
quality images. The online version includes another
900 images, plus additional diagnostic tips and
references. Inall, the book remains extremely useful
for radiologists and gynecologists alike, both those
practicing and those still in training.

Iwould like to thank all the editors and contributing
authors from the bottom of my heart for their effort
and dedication. We are extremely proud of the
final product and hope that readers will appreciate
the effort required to produce such an amazing
reference.

I also want to acknowledge the sonographers and
the CT and MR technologists for their fine work,
which is used extensively throughout this text.
Thanks also to the amazing Amirsys staff, especially
Angie, Katherine, Kellie, and Jeff—whose attention
to detail makes everything we do better—and to
the illustrators—Lane, Rich, and Laura—who have
helped make this book truly special.

We think you'll find this new volume a wonderfully
rich resource that will enhance your practice and find
a welcome place on your bookshelf.
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Associate Professor (Clinical)
Department of Radiology

University of Utah School of Medicine
Salt Lake City, Utah







Acknowledgements

Text Editing

Dave L. Chance, MA, ELS
Arthur G. Gelsinger, MA
Sarah J. Connor, BA
Tricia L. Cannon, BA

Image Editing
Jeffrey J. Marmorstone, BS
Lisa A. M. Steadman, BS

Medical Editing

Jaclyn Taylor, MD
Marc S. Tubay, MD

Illustrations

Lane R. Bennion, MS
Laura C. Sesto, MA

Richard Coombs, MS

Art Direction and Design

Laura C. Sesto, MA
Tom M. Olson, BA

Lead Editor

Angela M. Green Terry, BA

Publishing Leads

Katherine L. Riser, MA
Rebecca L. Hutchinson, BA

®

AMIRSYS®

Names you know. Content you trust.®







SECTION 1: Techniques

SECTION 2: Uterus

SECTION 3: Cervix

SECTION 4: Vagina and Vulva

SECTION 5: Ovary

SECTION 6: Fallopian Tubes

SECTION 7: Multiorgan Disorders

SECTION 8: Pelvic Floor




TABLE OF GUNTENTS

SECTION 1
Techniques

Pelvis

Ultrasound Technique and Anatomy
Marc S. Tubay, MD
Hysterosalpingography

Marc S. Tubay, MD

Sonohysterography
Akram M. Shaaban, MBBCh

CT Technique and Anatomy
Marc S. Tubay, MD

MR Technique and Anatomy
Marc S. Tubay, MD

PET/CT Technique and Imaging Issues
Marc S. Tubay, MD

SECTION 2
Uterus

Introduction and Overview

Uterine Anatomy
Marc S. Tubay, MD

Age-Related Changes

Endometrial Atrophy
Maryam Rezvani, MD & Sandra ]. Allison, MD

Congenital

Introduction to Miillerian Duct Anomalies
Akram M. Shaaban, MBBCh

Uterine Hypoplasia/Agenesis
Akram M. Shaaban, MBBCh & Nyree Griffin, MD, FRCR &
Caroline Reinhold, MD, MSc

Unicornuate Uterus
Akram M. Shaaban, MBBCh & Nyree Griffin, MD, FRCR &
Caroline Reinhold, MD, MSc

Uterus Didelphys
Akram M. Shaaban, MBBCh & Nyree Griffin, MD, FRCR &
Caroline Reinhold, MD, MSc

Bicornuate

Akram M. Shaaban, MBBCh & Caroline Reinhold, MD, MSc

& Khashayar Rafatzand, MD, FRCPC

X1V

2-2

2-14

2-16

2-20

2-26

2-32

2-38

Septate Uterus
Akram M. Shaaban, MBBCh & Susan M. Ascher, MD,
FISMRM, FSCBT/MR

Arcuate Uterus

Akram M. Shaaban, MBBCh & Nyree Griffin, MD, FRCR &

Evis Sala, MD, PhD
DES Exposure

Akram M. Shaaban, MBBCh & Nyree Griffin, MD, FRCR &

Evis Sala, MD, PhD

Congenital Uterine Cysts
Akram M. Shaaban, MBBCh

Inflammation/Infection

Asherman Syndrome, Endometrial Synechiae
Christine O. Menias, MD & Ilse Castro-Aragon, MD &
Sandra J. Allison, MD

Endometritis
Christine O. Menias, MD & Ilse Castro-Aragon, MD

Pyomyoma

Christine O. Menias, MD & Susan M. Ascher, MD, FISMRM,

FSCBT/MR

Benign Neoplasms

Myometrium

Uterine Leiomyoma
Maryam Rezvani, MD

Degenerated Leiomyoma
Marc S. Tubay, MD

Parasitic Leiomyoma

Akram M. Shaaban, MBBCh & Marcia C. Javitt, MD, FACR

& Shephard S. Kosut, MD

Benign Metastasizing Leiomyoma
Akram M. Shaaban, MBBCh & Winnie Hahn, MD

Diffuse Leiomyomatosis
Christine O. Menias, MD & Oguz Akin, MD

Intravenous Leiomyomatosis
Christine O. Menias, MD & Ilse Castro-Aragon, MD

Disseminated Peritoneal Leiomyomatosis
Christine O. Menias, MD & Ilse Castro-Aragon, MD &
Deborah Levine, MD, FACR

Lipomatous Uterine Tumors
Christine O. Menias, MD & Patricia Noél, MD, FRCPC &
Caroline Reinhold, MD, MSc

Endometrium

Endometrial Polyps
Maryam Rezvani, MD

Endometrial Hyperplasia
Maryam Rezvani, MD

2-42

2-48

2-50

2-52

2-54

2-58

2-62

2-66

2-72

2-80

2-84

2-86

2-90

2-94

2-96

2-100

2-106



Malignant Neoplasms

Myometrium
Adenosarcoma 2-110
Christine O. Menias, MD & Evis Sala, MD, PhD
Malignant Mixed Mesodermal Tumor 2-114
Christine O. Menias, MD & Oguz Akin, MD
Uterine Leiomyosarcoma 2-120
Christine O. Menias, MD & Oguz Akin, MD
Endometrium
Endometrial Carcinoma 2-124
Maryam Rezvani, MD & Sandra ]. Allison, MD
Endometrial Stromal Sarcoma 2-142

Christine O. Menias, MD & Caroline Reinhold, MD, MSc &
Khashayar Rafatzand, MD, FRCPC

Gestational Trophoblastic Disease 2-146
Akram M. Shaaban, MBBCh

Vascular
" Uterine Arteriovenous Malformation 2-162
Maryam Rezvani, MD
Uterine Artery Embolization Imaging 2-168

Maryam Rezvani, MD

Treatment-Related Conditions

Tamoxifen-Induced Changes 2-174
Maryam Rezvani, MD

Contraceptive Device Evaluation 2-180
Maryam Rezvani, MD

Post Cesarean Section Appearance 2-188
Maryam Rezvani, MD

Adenomyosis
Adenomyosis 2-192
Maryam Rezvani, MD
Adenomyoma 2-198
Maryam Rezvani, MD
Cystic Adenomyosis 2-202
Maryam Rezvani, MD

SECTION 3

Cervix

Introduction and Overview

Cervical Anatomy 3-2
Marc S. Tubay, MD

Infection/Inflammation

Cervical Stenosis 3-8
Christine O. Menias, MD & Sandra J. Allison, MD

Benign Neoplasms

Endocervical Polyp 3-12
Christine O. Menias, MD & Sandra J. Allison, MD
Cervical Leiomyoma 3-16

Christine O. Menias, MD & Sandra ]. Allison, MD

Malignant Neoplasms

Cervical Carcinoma 3-20
Maryam Rezvani, MD
Adenoma Malignum 3-50
Christine O. Menias, MD & Oguz Akin, MD

Cervical Sarcoma 3-54
Christine O. Menias, MD & Nyree Griffin, MD, FRCR & Evis

Sala, MD, PhD
Cervical Melanoma 3-58
Akram M. Shaaban, MBBCh & Nyree Griffin, MD, FRCR &

Evis Sala, MD, PhD

Treatment-Related Conditions
Post-Trachelectomy Appearances 3-62
Maryam Rezvani, MD
Miscellaneous
Cervical Glandular Hyperplasia 3-64
Maryam Rezvani, MD
Nabothian Cysts 3-68
Maryam Rezvani, MD
SECTION 4
Vagina and Vulva
Introduction and Overview
Vaginal and Vulvar Anatomy 4-2
Marc S. Tubay, MD
Congenital

Vaginal Atresia 4-10
Christine O. Menias, MD & Caroline Reinhold, MD, MSc
Imperforate Hymen 4-14
Christine O. Menias, MD & Caroline Reinhold, MD, MSc

Vaginal Septa 4-16
Christine O. Menias, MD & Caroline Reinhold, MD, MSc

Benign Neoplasms

Vaginal Leiomyoma 4-18
Akram M. Shaaban, MBBCh & Olga Hatsiopoulou, MD,

FRCR & Evis Sala, MD, PhD
Vulvar Hemangioma 4-24
Christine O. Menias, MD & Oguz Akin, MD
Vaginal Paraganglioma 4-28
Christine O. Menias, MD

Malignant Neoplasms

Vaginal Carcinoma 4-32
Akram M. Shaaban, MBBCh
Vaginal Leiomyosarcoma 4-44
Akram M. Shaaban, MBBCh & Olga Hatsiopoulou, MD,

FRCR & Evis Sala, MD, PhD
Embryonal Rhabdomyosarcoma 4-46

Christine O. Menias, MD

XV



Vaginal Yolk Sac Tumor 4-50
Akram M. Shaaban, MBBCh & Olga Hatsiopoulou, MD,
FRCR & Evis Sala, MD, PhD

Bartholin Gland Carcinoma 4-54
Christine O. Menias, MD & Olga Hatsiopoulou, MD, FRCR &
Evis Sala, MD, PhD

Vulvar Carcinoma 4-56
Maryam Rezvani, MD

Vulvar Leiomyosarcoma 4-70
Christine O. Menias, MD & Nyree Griffin, MD, FRCR & Evis
Sala, MD, PhD

Vulvar and Vaginal Melanoma 4-72
Akram M. Shaaban, MBBCh & Evis Sala, MD, PhD

Aggressive Angiomyxoma 4-76
Christine O. Menias, MD & Evis Sala, MD, PhD & Jo Hugil,
MD

Merkel Cell Tumor 4-80
Christine O. Menias, MD & Oguz Akin, MD

Lower Genital Cysts

Gartner Duct Cysts 4-82
Marc S. Tubay, MD
Bartholin Cysts 4-86
Marc S. Tubay, MD
Bartholinitis 4-90
Marc S. Tubay, MD
Urethral Diverticulum 4-94
Marc S. Tubay, MD
Skene Gland Cyst 4-98
Marc S. Tubay, MD
Miscellaneous
Vaginal Foreign Bodies 4-102

Christine O. Menias, MD & Olga Hatsiopoulou, MD, FRCR
& Evis Sala, MD, PhD

Vaginal Fistula 4-110
Marc S. Tubay, MD

SECTION 5
Ovary

Introduction and Overview

Ovarian Anatomy 5-2
Marc S. Tubay, MD

Physiologic and Age-Related Changes

Follicular Cyst 5-12
Marc S. Tubay, MD
Corpus Luteal Cyst 5-18
Marc S. Tubay, MD
Theca Lutein Cysts 5-24

Akram M. Shaaban, MBBCh & Patricia Noél, MD, FRCPC &
Caroline Reinhold, MD, MSc

Hemorrhagic Ovarian Cyst 5-28
Paula ]. Woodward, MD

Ovarian Inclusion Cyst 5-34
Marc S. Tubay, MD

xvi

Neoplasms

Ovarian Carcinoma Overview
Akram M. Shaaban, MBBCh

Epithelial

Serous Cystadenoma
Akram M. Shaaban, MBBCh & Marcia C. Javitt, MD, FACR
& Shephard S. Kosut, MD

Mucinous Cystadenoma
Akram M. Shaaban, MBBCh & Winnie Hahn, MD &
Deborah Levine, MD, FACR

Adenofibroma and Cystadenofibroma
Akram M. Shaaban, MBBCh & Ilse Castro-Aragon, MD &
Sandra J. Allison, MD

Ovarian Serous Carcinoma
Akram M. Shaaban, MBBCh & Oguz Akin, MD

Mucinous Cystadenocarcinoma
Akram M. Shaaban, MBBCh & Oguz Akin, MD & Deborah
Levine, MD, FACR

Ovarian Endometrioid Carcinoma
Akram M. Shaaban, MBBCh

Ovarian Clear Cell Carcinoma
Akram M. Shaaban, MBBCh & Oguz Akin, MD

Carcinosarcoma (Ovarian Mixed Miillerian
Tumor)
Akram M. Shaaban, MBBCh & Evis Sala, MD, PhD

Ovarian Transitional Cell Carcinoma
Akram M. Shaaban, MBBCh

Germ Cell

Dermoid (Mature Teratoma)
Akram M. Shaaban, MBBCh & Sandra ]. Allison, MD &
Deborah Levine, MD, FACR

Immature Teratoma
Akram M. Shaaban, MBBCh & Evis Sala, MD, PhD

Dysgerminoma
Akram M. Shaaban, MBBCh & Oguz Akin, MD

Ovarian Yolk Sac Tumor
Akram M. Shaaban, MBBCh & Evis Sala, MD, PhD

Ovarian Choriocarcinoma
Akram M. Shaaban, MBBCh & Evis Sala, MD, PhD

Ovarian Carcinoid
Akram M. Shaaban, MBBCh & Evis Sala, MD, PhD

Ovarian Mixed Germ Cell Tumor, Embryonal

Carcinoma and Polyembryoma
Akram M. Shaaban, MBBCh

Struma Ovarii
Akram M. Shaaban, MBBCh

Sex Cord-Stromal

Granulosa Cell Tumor
Akram M. Shaaban, MBBCh & Ilse Castro-Aragon, MD

Fibroma, Thecoma, and Fibrothecoma
Akram M. Shaaban, MBBCh & Mostafa Atri, MD, FRCPC,
Dipl Epid & Caroline Reinhold, MD, MSc

Sertoli-Stromal Cell Tumors
Akram M. Shaaban, MBBCh

Sclerosing Stromal Tumor
Akram M. Shaaban, MBBCh & Evis Sala, MD, PhD

Metastases and Hematological

Ovarian Metastases
Akram M. Shaaban, MBBCh & Oguz Akin, MD

5-40

5-62

5-68

5-74

5-80

5-86

5-92

5-98

5-104

5-108

5-114

5-124

5-128

5-132

5-136

5-140

5-144

5-148

5-154

5-160

5-166

5-172

5-176



