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We dedicate this book to all those who care for children— 
it is our sincere hope they find this book useful.

Downloaded from http://publications.aap.org/aapbooks/book/chapter-pdf/782507/aap_9781610022545-all_front_matter.pdf
by guest
on 29 October 2025



Downloaded from http://publications.aap.org/aapbooks/book/chapter-pdf/782507/aap_9781610022545-all_front_matter.pdf
by guest
on 29 October 2025



ix

Contents

Acknowledgments .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  xi

Introduction .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . xiii

Chapter 1	 Urological Emergencies in Pediatrics . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1
Pierre E. Williot, MD, FAAP

Chapter 2	 Penile Problems, Anomalies, and Procedures. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  25
Michelle Lightfoot, MD, and Andrew Kirsch, MD, FAAP, FACS

Chapter 3	 Urogynecology. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 51
Jeremy M. West, MD, and Angela M. Arlen, MD

Chapter 4	 Cryptorchidism. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 71
Jason P. Van Batavia, MD, FAAP, and Thomas F. Kolon, MD, FAAP

Chapter 5	 Inguinal and Scrotal Problems. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  87
Jason P. Van Batavia, MD, FAAP, and Aseem R. Shukla, MD, FAAP

Chapter 6	 Pediatric Urinary Tract Infection. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 117
Gina M. Lockwood, MD, MS, and  Christopher S. Cooper, MD, FAAP, FACS

Chapter 7	 Voiding Dysfunction and the Wet Child. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  155
Kyle O. Rove, MD, FAAP, and Paul F. Austin, MD, FAAP

Chapter 8	 Vesicoureteral Reflux. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  177
Saul P. Greenfield, MD, FAAP, FACS

Chapter 9	 Congenital Hydronephrosis. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 193
Marie-Klaire Farrugia, MD, MD(Res), FRCSEd(Paed Surg), and  
Catherine J. Bradshaw, MBChB, MSc, MRCS

Chapter 10	 Perinatal Urology. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 223
Andrea K. Balthazar, MD, and C.D. Anthony Herndon, MD, FAAP, FACS

Chapter 11	 Pediatric Urolithiasis . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 247
Andrew C. Strine, MD, and W. Robert DeFoor Jr, MD, MPH, FAAP

Chapter 12	 Urological Oncology in Pediatrics. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 267
Amanda F. Saltzman, MD, FAAP; Alonso Carrasco Jr, MD; and  
Nicholas G. Cost, MD, FAAP

Chapter 13	 Neurogenic Bladder. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 307
Rajeev Chaudhry, MD, and John S. Wiener, MD, FAAP, FACS

Downloaded from http://publications.aap.org/aapbooks/book/chapter-pdf/782507/aap_9781610022545-all_front_matter.pdf
by guest
on 29 October 2025



xx

CONTENTS

Chapter 14	 The Pediatrician’s Role in Assessing Disorders of  
Sex Development in Newborns. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  333
Erin R. McNamara, MD, MPH; Jonathan M. Swartz, MD, MMSc;  
and David A. Diamond, MD, FAAP

Chapter 15	 Exstrophy-Epispadias Complex and Urachal Remnants. .  .  .  .  .  .  .  . 347
Nathan A. Brooks, MD, and Douglas W. Storm, MD, FAAP

Chapter 16	 Urological Imaging in Pediatrics. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 365
Bhalaajee Meenakshi-Sundaram, MD, and Dominic C. Frimberger, MD

Index. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  381

Downloaded from http://publications.aap.org/aapbooks/book/chapter-pdf/782507/aap_9781610022545-all_front_matter.pdf
by guest
on 29 October 2025



xi

Acknowledgments

There are so many people we are grateful for. First and foremost, we 
would like to thank our patients and their families—who are the real 
reason we do what we do—for the joy and the many rewards they 
provide us with on a daily basis. We thank the contributors to the book, 
and the pediatricians and other health care providers we work with, for 
their help in caring for our patients. We are grateful to our families for 
their unfailing support, and we would like to acknowledge those who 
did the research and science before us, so that we benefit from their 
efforts. And, finally, we thank our former teachers, who inspired us and 
instilled in us a desire to serve others, the way they served us.

Downloaded from http://publications.aap.org/aapbooks/book/chapter-pdf/782507/aap_9781610022545-all_front_matter.pdf
by guest
on 29 October 2025



Downloaded from http://publications.aap.org/aapbooks/book/chapter-pdf/782507/aap_9781610022545-all_front_matter.pdf
by guest
on 29 October 2025



xiii

Introduction

Disorders of the genitourinary system are commonly seen in infants, 
children, and young adults. In addition, issues of overall genitourinary 
health are of major concern to parents, schools, and society at large. 
These issues include socially acceptable urinary continence, renal 
function, malignancies, and future fertility. As such, pediatric urologists 
are partners—along with pediatric primary care providers—in the 
comprehensive care of children of all ages. The intended audience of 
this book, therefore, includes pediatricians, family practitioners, and 
allied health professionals.

This Pediatric Urology for Primary Care handbook is meant to be a 
resource to which pediatric primary care providers can turn for practical 
and contemporary approaches to these disorders. Chapters that deal 
with the more frequently encountered conditions have been placed 
earlier in the text. Each chapter has succinct descriptions, with illustra-
tions if appropriate. Clinical pearls are listed for ready reference, and 
resources for parents and primary care providers are provided at the 
end of each chapter, including online references. This book can there-
fore be used by busy clinicians every day and for parent education.
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