

[image: image]



Clinical Veterinary Advisor
The Horse

David A. Wilson, DVM, MS, DACV

Professor, Equine Surgery, Section Head, Equine Medicine & Surgery, Hospital Director, Veterinary Medical Teaching Hospital, Department of Veterinary Medicine & Surgery, College of Veterinary Medicine, University of Missouri, Columbia, Missouri



Saunders





Copyright

[image: image]

3251 Riverport Lane

St. Louis, Missouri 63043

CLINICAL VETERINARY ADVISOR: THE HORSE ISBN: 978-1-4160-9979-6

Copyright © 2012 by Saunders, an affiliate of Elsevier Inc. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording, or any information storage and retrieval system, without permission in writing from the publisher. Details on how to seek permission, further information about the Publisher’s permissions policies and our arrangements with organizations such as the Copyright Clearance Center and the Copyright Licensing Agency, can be found at our website: www.elsevier.com/permissions.

This book and the individual contributions contained in it are protected under copyright by the Publisher (other than as may be noted herein).


Notices

Knowledge and best practice in this field are constantly changing. As new research and experience broaden our understanding, changes in research methods, professional practices, or medical treatment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in evaluating and using any information, methods, compounds, or experiments described herein. In using such information or methods they should be mindful of their own safety and the safety of others, including parties for whom they have a professional responsibility.

With respect to any drug or pharmaceutical products identified, readers are advised to check the most current information provided (i) on procedures featured or (ii) by the manufacturer of each product to be administered, to verify the recommended dose or formula, the method and duration of administration, and contraindications. It is the responsibility of practitioners, relying on their own experience and knowledge of their patients, to make diagnoses, to determine dosages and the best treatment for each individual patient, and to take all appropriate safety precautions.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors, assume any liability for any injury and/or damage to persons or property as a matter of product liability, negligence or otherwise, or from any use or operation of any methods, products, instructions, or ideas contained in the material herein.



International Standard Book Number:  978-1-4160-9979-6

Vice President and Publishing Director: Linda Duncan

Publisher, Veterinary Medicine: Penny Rudolph

Developmental Editor: Lauren Harms

Publishing Services Manager: Patricia Tannian

Project Manager: Carrie Stetz

Design Direction: Paula Catalano

Printed in the United States of America

Last digit is the print number: 9 8 7 6 5 4 3 2 1 [image: image]





Editors

Editor-in-Chief


[image: image]



David A. Wilson, DVM, MS, DACVS 

Skin
Professor, Equine Surgery
Section Head, Equine Medicine & Surgery
Hospital Director
Veterinary Medicine Teaching Hospital
Department of Veterinary Medicine & Surgery 
College of Veterinary Medicine
University of Missouri
Columbia, Missouri


Editors


[image: image]



Michelle Henry Barton, DVM, PhD, DACVIM 

Liver
Fuller E. Callaway Endowed Chair
Professor, Large Animal Internal Medicine
Department of Large Animal Medicine
College of Veterinary Medicine
The University of Georgia
Athens, Georgia





[image: image]



Jeffrey N. Bryan, DVM, MS, PhD, DACVIM 

Oncology
Assistant Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington





[image: image]



Daniel J. Burke, PhD 

Nutrition
Director of Equine Nutrition
Tribute Equine Nutrition/Kalmbach Feeds, Inc.
Upper Sandusky, Ohio





[image: image]



James L. Carmalt, MA, VetMB, MVetSc, FRCVS, DABVP(Eq), DACVS 

Dentistry
Associate Professor
Department of Large Animal Clinical Sciences
Western College of Veterinary Medicine
University of Saskatchewan
Saskatoon, Saskatchewan, Canada





[image: image]



Patricia M. Dowling, DVM, MSc, DACVIM, DACVCP 

Pharmacologic Principles
Professor, Veterinary Clinical Pharmacology;
Director, Canadian gFARAD
Western College of Veterinary Medicine
University of Sasketchewan
Saskatoon, Sasketchewan, Canada





[image: image]



Mary M. Durando, DVM, PhD, DACVIM (Large Animal) 

Cardiovascular System
Equine Sports Medicine Consultants, LLC
Landenberg, Pennsylvania





[image: image]



Cynthia L. Gaskill, DVM, PhD 

Toxicology
Associate Professor
Veterinary Clinical Toxicology
Veterinary Diagnostic Laboratory
University of Kentucky
Lexington, Kentucky





[image: image]



Brian C. Gilger, DVM, MS, DACVO 

Ophthalmology
Professor of Ophthalmology
Department of Clinical Sciences
College of Veterinary Medicine
North Carolina State University
Raleigh, North Carolina





[image: image]



R. Reid Hanson, DVM, DACVS, DACVECC 

Emergency and Critical Care
Professor of Surgery
J.T. Vaughan Teaching Hospital
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama





[image: image]



Philip J. Johnson, BVSc(Hons), MS, DACVIM, DECEIM, MRCVS 

Laminitis
Professor and Instructional Leader
Equine Medicine and Surgery
Department of Veterinary Medicine and Surgery
College of Veterinary Medicine
University of Missouri
Columbia, Missouri





[image: image]



Andris J. Kaneps, DVM, PhD, DACVS, DACVSMR 

Musculoskeletal
Staff Surgeon
New England Equine Medical and Surgical Center
Dover, New Hampshire





[image: image]



Maureen T. Long, DVM, PhD, DACVM 

Infectious Diseases
Associate Professor, Large Animal Medicine
Department of Infectious Diseases and Pathology
College of Veterinary Medicine
University of Florida
Gainesville, Florida





[image: image]



Tim Mair, BVSc, PhD, DEIM, DESTS, DECEIM, MRCVS 

Gastrointestinal
Partner
Bell Equine Veterinary Clinic
Mereworth, Maidstone
Kent, United Kingdom





[image: image]



Melissa R. Mazan, DVM, DACVIM 

Lower Respiratory Disorders
Associate Professor
Director, Issaam Fares Equine Sports Medicine Program
Department of Clinical Sciences
Sports Medicine
Cummings School of Veterinary Medicine
Tufts University
North Grafton, Massachusetts





[image: image]



Amelia Munsterman, DVM, MS, DACVS, DACVECC 

Emergency & Critical Care
Clinical Instructor
Equine Critical Care Medicine and Surgery
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama





[image: image]



Eric J. Parente, DVM, DACVS 

Upper Respiratory Disorders
Associate Professor
Department of Clinical Studies
New Bolton Center
University of Pennsylvania
School of Veterinary Medicine
Kennett Square, Pennsylvania





[image: image]



Stephen M. Reed, DVM, DACVIM 

Neurology
Associate Veterinarian
Internal Medicine
Rood & Riddle Equine Hospital
Lexington, Kentucky





[image: image]



Juan C. Samper, DVM, MSc, PhD, DACT 

Reproduction
Veterinary Reproductive Services
Langley, British Columbia, Canada





[image: image]



Elizabeth M. Santschi, DVM, DACVS 

Foals
Associate Professor
Equine Surgery
Department of Veterinary Clinical Sciences
College of Veterinary MedicineThe Ohio State University
Columbus, Ohio





[image: image]



Debra C. Sellon, DVM, PhD, DACVM 

Infectious Diseases
Professor, Equine Medicine
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Associate Dean, Graduate School
Washington State University
Pullman, Washington





[image: image]



Ceri Sherlock, B Vet Med, MRCVS, DACVS 

Gastrointestinal
Large Animal Surgery Clinical Instructor
Department of Large Animal Medicine
College of Veterinary Medicine
The University of Georgia
Athens, Georgia





[image: image]



Nathan Slovis, DVM, DACVIM, CHT (Certified Hyperbaric Technologist) 

Section VI: Drug Formulary
Director
Hagyard Equine Medical Insititute
McGee Critical Care and Medical Center
Lexington, Kentucky





[image: image]



Phoebe A. Smith, DVM, DACVIM 

Foals
Riviera Equine
Internal Medicine & Consulting
Santa Ynez, California





[image: image]



Ahmed Tibary, DMV, MS, DSc, PhD, DACT 

Reproduction
Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington





[image: image]



Ian Tizard, BVMS, BSc, PhD, DACVIM 

Immunology
Professor of Immunology
Department of Veterinary Pathobiology
College of Veterinary Medicine
Texas A&M University
College Station, Texas





[image: image]



Ramiro E. Toribio, DVM, MS, PhD, DACVIM 

Endocrinology
Associate Professor
Department of Veterinary Clinical Sciences
College of Veterinary MedicineThe Ohio State University
Columbus, Ohio





[image: image]



Bryan M. Waldridge, DVM, MS, DABVP (Equine Practice), DACVIM 

Urinary
Kentucky Equine Research
Versailles, Kentucky





[image: image]



Charles Wiedmeyer, DVM, PhD, DACVP 

Laboratory Tests
Assistant Professor, Veterinary Clinical Pathology
Department of Veterinary Pathobiology
College of Veterinary Medicine
University of Missouri
Columbia, Missouri








Contributors


Katie S. Amend, DVM 

Resident
Department of Clinical Sciences
College of Veterinary Medicine and Biomedical Sciences
Colorado State University
Fort Collins, Colorado



C. Scott Bailey, DVM, MS, DACT 

Assistant Professor, Theriogenology
Department of Clinical Sciences
College of Veterinary Medicine
North Carolina State University
Raleigh, North Carolina



Heidi Banse, DVM 

Resident
Equine Internal Medicine
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Oklahoma State University
Stillwater, Oklahoma



Robert M. Baratt, DVM, MS, FAVD 

Salem Valley Veterinary Clinic
Salem, Connecticut



Anne Barger, DVM, MS, DACVP 

Clinical Associate Professor
Department of Pathobiology
College of Veterinary Medicine
University of Illinois
Urbana, Illinois



Michelle Henry Barton, DVM, PhD, DACVIM 

Fuller E. Callaway Endowed Chair
Professor, Large Animal Internal Medicine
Department of Large Animal Medicine
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Lance H. Bassage, II, VMD, DACVS 

Staff Surgeon
Rhinebeck Equine, LLP
Rhinebeck, New York



Brenda T. Beerntsen, PhD 

Associate Professor
Department of Veterinary Pathobiology
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Alicia L. Bertone, DVM, PhD, DACVS 

Trueman Family Endowed Chair and Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
The Ohio State University
Columbus, Ohio



Eric K. Birks, DVM, PhD 

Equine Sports Medicine Consultants, LLC
Newark, Delaware



Karyn Bischoff, DVM, MS, DABVT 

Diagnostic Toxicologist
Associate Professor
New York State Animal Health Diagnostic Center
College of Veterinary Medicine
Cornell University
Ithaca, New York



Karen Blissitt, BVSc, MRCVS, PhD, DVA, DECVAA 

Senior Lecturer
Department of Veterinary Clinical Studies
Royal (Dick) School of Veterinary Studies
Easter Bush Veterinary Centre
University of Edinburgh
Edinburgh, United Kingdom



John D. Bonagura, DVM, MS, DACVIM (Cardiology, Internal Medicine) 

Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine;
Cardiology Service Head
Veterinary Hospital;
Member
Davis Heart & Lung Research Institute
The Ohio State University
Columbus, Ohio



Melissa Bourgeois, DVM, PhD 

Emerging Infectious Disease Fellow
Centers for Disease Control and Prevention
Atlanta, Georgia



Jennifer A. Brown, DVM, DACVS 

Veterinary Sports Medicine and Surgery
Tampa, Florida



Jason W. Brumitt, DVM, MS 

Veterinary Imaging Specialists
St. Louis, Missouri



Jeffrey N. Bryan, DVM, MS, PhD, DACVIM 

Assistant Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Rikke Buhl, DVM, PhD 

Associate Professor
Department of Large Animal Sciences
Faculty of Life Sciences
Large Animal Medicine
University of Copenhagen
Copenhagen, Denmark



Daniel J. Burke, PhD 



Director of Equine Nutrition
Tribute Equine Nutrition/Kalmbach Feeds, Inc.
Upper Sandusky, Ohio



Melinda S. Camus, DVM 

Clinical Pathology Resident
Department of Pathology
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Igor Frederico Canisso, DVM, MSc 

Theriogenology Resident
Department of Clinical Sciences
College of Veterinary Medicine
Cornell University
Ithaca, New York



Kelly L. Carlson, DVM 

Veterinary Resident Instructor
Large Animal Clinical Sciences
College of Veterinary Medicine & Biomedical Sciences
Texas A&M University
College Station, Texas



James L. Carmalt, MA, VetMB, MVetSc, FRCVS, DABVP(Eq), DACVS 

Associate Professor
Department of Large Animal Clinical Sciences
Western College of Veterinary Medicine
University of Saskatchewan
Saskatoon, Saskatchewan, Canada



Leeah R. Chew, DVM 

Theriogenology Resident
Department of Large Animal Clinical Sciences
Virginia-Maryland Regional College of Veterinary Medicine
Blacksburg, Virginia



Cameon M. Childers, DVM 

Equine Internal Medicine Resident
Department of Clinical Sciences
College of Veterinary Medicine
Kansas State University
Manhattan, Kansas;
Equine Internal Medicine Resident
Rood and Riddle Equine Hospital
Lexington, Kentucky



Michelle Cora, DVM 

Postdoctoral Fellow in Toxicological Pathology
National Institutes of Environmental Health Sciences
Research Triangle Park, North Carolina



Lais R.R. Costa, MV, MS, PhD, DACVIM-Large Animal, DABVP-Equine 

Assistant Professor
Large Animal Medicine
Department of Clinical Sciences
Cummings School of Veterinary Medicine
Tufts University
North Grafton, Massachusetts



Marco A. Coutinho da Silva, DVM, MS, PhD, DACT 

Assistant Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
The Ohio State University
Columbus, Ohio



Gabriel Borges Couto, DMV, DES, MSc 

Department of Clinical Sciences
Faculté de Médicine Vétérinaire
Université de Montréal
Québec, Canada



Laura C. Cregar, DVM 

Resident
Veterinary Clinical Pathology
Veterinary Pathobiology
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Antonio M. Cruz, DVM, MVM, MSc, Dr Vet Med, DACVS, DECVS 

Associate Professor
Department of Clinical Studies
Ontario Veterinary College
University of Guelph
Guelph, Ontario, Canada



John J. Dascanio, VMD, DACT, DABVP 

Professor, Theriogenology
Ross University School of Veterinary Medicine
Basseterre, St. Kitts
West Indies



Elizabeth J. Davidson, DVM, DACVS 

Assistant Professor in Sports Medicine
Department of Clinical Studies
New Bolton Center
University of Pennsylvania
Kennett Square, Pennsylvania



Heather Davis, DVM 

Equine Surgery Resident
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Mary S. DeLorey, DVM 

Northwest Equine Dentistry, Inc.
Washington and Idaho



Catherine A. DeLuca, DVM, MS, DACT 

Lecturer
Department of Large Animal Clinical Sciences
College of Veterinary Medicine
University of Florida
Gainesville, Florida



Shane F. DeWitt, DVM, DACVIM (LAIM) 

Associate
Internal Medicine
Woodside Equine Clinic, Inc.
Ashland, Virginia



Monica Dias Figueiredo, DVM, PhD, DACVIM 

Senior Veterinary Scientist
Merial Ltd.
Athens, Georgia



Mouhamadou K. Diaw, DVM 

Resident
Theriogenology
Veterinary Medical Center
Large Animal Hospital
University of Florida
Gainesville, Florida



Roberta Di Terlizzi, DVM, MRCVS, DACVP 

Assistant Professor of Clinical Pathology
Department of Pathobiology
School of Veterinary Medicine
University of Pennsylvania
Philadelphia, Pennsylvania



Patricia M. Dowling, DVM, MSc, DACVIM, DACVCP 

Professor, Veterinary Clinical Pharmacology;
Director, Canadian gFARAD
Western College of Veterinary Medicine
University of Sasketchewan
Saskatoon, Sasketchewan, Canada



Norm G. Ducharme, DMV, MSc, DACVS 

James Law Professor of Surgery
Medical Director
Equine and Farm Animal Hospital
Department of Clinical Sciences
College of Veterinary Medicine
Cornell University
Ithaca, New York



Ghislaine Dujovne, DVM 

Equine Theriogenology Resident
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Mary M. Durando, DVM, PhD, DACVIM (Large Animal) 

Equine Sports Medicine Consultants, LLC
Landenberg, Pennsylvania



Steven Duren, DVM 

Performance Horse Nutrition, LLC
Weiser, Idaho



Edward T. Earley, DVM, FAVD/Eq 

Laurel Highland Farm & Equine Service, LLC
Williamsport, Pennsylvania



Sarah E. Eaton, DVM, DACT 

Associate Veterinarian
Animal Care Hospital
Williams Lake, British Columbia, Canada



Randy Eggleston, DVM, DACVS 

Associate Clinical Professor
Large Animal Surgery
Department of Large Animal Medicine
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Johanna Elfenbein, DVM 

Resident
Large Animal Internal Medicine
Department of Large Animal Clinical Sciences
College of Veterinary Medicine
University of Florida
Gainesville, Florida



Steve Ensley, DVM, PhD 

Clinical Veterinary Toxicologist
Veterinary Diagnostic and Production Animal Medicine
College of Veterinary Medicine
Iowa State University
Ames, Iowa



Kira L. Epstein, DVM, DACVS 

Clinical Assistant Professor
Department of Large Animal Medicine
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Tim J. Evans, DVM, PhD, DACT, DABVT 

Assistant Professor
Department of Veterinary Pathobiology;
Toxicology Section Leader
Veterinary Medical Diagnostic Laboratory
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Kelly Farnsworth, MS, DVM, DACVS 

Assistant Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Maria S. Ferrer, Vet., MS, DACT 

Assistant Professor
Department of Clinical Sciences
School of Veterinary Medicine
Kansas State University
Manhattan, Kansas



Ryan A. Ferris, DVM, MS 

Clinical Instructor
Department of Clinical Sciences
College of Veterinary Medicine & Biomedical Sciences
Colorado State University
Fort Collins, Colorado



Janean L. Fidel, DVM, DACVRO, DACVIM (Oncology) 

Associate Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



José M. García-López, VMD, DACVS 

Associate Professor of Large Animal Surgery
Department of Clinical Sciences
Cummings School of Veterinary Medicine
Tufts University
North Grafton, Massachusetts



Bridget C. Garner, DVM, PhD, DACVP 

Assistant Professor
Department of Pathology
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Cynthia L. Gaskill, DVM, PhD 

Associate Professor
Veterinary Clinical Toxicology
Veterinary Diagnostic Laboratory
University of Kentucky
Lexington, Kentucky



Mathew P. Gerard, BVSc, PhD, DACVS 

Clinical Associate Professor
Large Animal Surgery
Department of Clinical Sciences
College of Veterinary Medicine
North Carolina State University
Raleigh, North Carolina



Liberty M. Getman, DVM, DACVS 

Lecturer in Large Animal Surgery
Department of Clinical Studies
New Bolton Center
University of Pennsylvania
Kennett Square, Pennsylvania



Brian C. Gilger, DVM, MS, DACVO 

Professor of Ophthalmology
Department of Clinical Sciences
College of Veterinary Medicine
North Carolina State University
Raleigh, North Carolina



Lyndi L. Gilliam, DVM, DACVIM 

Assistant Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Oklahoma State University
Stillwater, Oklahoma



Shir Gilor, DVM, MSc 

Clinical Pathology Resident
Department of Pathobiology
College of Veterinary Medicine
University of Illinois
Urbana, Illinois



Elizabeth A. Giuliano, DVM, MS, DACVO 

Associate Professor
Department of Veterinary Medicine and Surgery
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Sara Gomez-Ibanez, DVM 

Intern
Large Animal Medicine and Surgery
Department of Large Animal Medicine
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Patty Graham-Thiers, PhD 

Professor
Equine Studies Department
Virginia Intermont College
Bristol, Virginia



François-Xavier Grand, DVM, IPSAV 

Large Animal Theriogenology Resident
Department of Clinical Sciences
Faculté de médicine vétérinaire
Université de Montréal
Montréal, Québec
Canada



Britton Grasperge, DVM, DACVP 

PhD Candidate
Department of Pathobiological Sciences
School of Veterinary Medicine
Louisiana State University
Baton Rouge, Louisiana



Tanya M. Grondin, DVM, DACVP 

Clinical Pathologist
HPA Laboratories, Inc.
Ashland, Virginia



Erin S. Groover, DVM, DACVIM-LAIM 

Visiting Clinical Assistant Professor
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Alisha M. Gruntman, DVM 

Resident in Large Animal Medicine
Department of Clinical Sciences
Cummings School of Veterinary Medicine
Tufts University
North Grafton, Massachusetts



Sharon Gwaltney-Brant, DVM, PhD, DABVT, DABT 

Vice President & Medical Director
ASPCA Animal Poison Control Center
Adjunct Instructor
Department of Biosciences
College of Veterinary Medicine
University of Illinois
Urbana, Illinois



R. Reid Hanson, DVM, DACVS, DACVECC 

Professor of Surgery
J.T. Vaughan Teaching Hospital
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Kelsey A. Hart, DVM, PhD, DACVIM 

Large Animal Internal Medicine Clinician
Department of Large Animal Medicine
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Kevin K. Haussler, DVM, DC, PhD 

Assistant Professor
Orthopedic Research Center
Department of Clinical Sciences
College of Veterinary Medicine & Biomedical SciencesColorado State University
Fort Collins, Colorado



Jan F. Hawkins, DVM, DACVS 

Associate Professor of Large Animal Surgery
Department of Veterinary Clinical Sciences
School of Veterinary Medicine
Purdue University
West Lafayette, Indiana



Shelby Hayden, DVM 

Department of Large Animal Clinical Sciences
College of Veterinary Medicine and Biomedical Sciences
Texas A&M University
College Station, Texas



Jonathan Hayles, DVM, MVS, DACVR 

Radiology Resident
Department of Veterinary Clinical Sciences, Radiology
College of Veterinary Medicine
Washington State University
Pullman, Washington



Don Henneke, PhD 

Director of Equine Science
Tarleton State University
Stephenville, Texas



Christina Hewes, DVM, MS, DACVS 

Clinical Instructor
Equine Surgery
Department of Clinical Sciences
Large Animal Teaching Hospital
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Sara A. Hill, DVM 

Resident in Veterinary Clinical Pathology
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
University of Minnesota
St. Paul, Minnesota



Melissa T. Hines, DVM, PhD, DACVIM 

Associate Professor
Equine Medicine
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Siddra Hines, DVM 

Resident, Equine Internal Medicine
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Brent Hoff, DVM, DVSc, Dip. Tox.

Clinical Pathologist/Clinical Toxicologist
Animal Health Laboratory
Laboratory Services Division
University of Guelph
Guelph, Ontario, Canada



Andrew M. Hoffmann, DVM, DVSc 

Associate Professor
Cummings School of Veterinary Medicine
Tufts University
North Grafton, Massachusetts



Rhonda M. Hoffman, PhD, PAS, DACAN 

Associate Professor
School of Agribusiness and Agriscience
Middle Tennessee State University
Murfreesboro, Tennessee



Gilbert Reed Holyoak, DVM, PhD, DACT 

Professor
Bullock Professorship of Equine Theriogenology
Department of Veterinary Clinical Sciences
Center for Veterinary Health Sciences
Oklahoma State University
Stillwater, Oklahoma



Amanda Martabano House, DVM, DACVIM 

Assistant Professor
Large Animal Clinical Sciences
College of Veterinary Medicine
University of Florida
Gainesville, Florida



Samuel D.A. Hurcombe, BSc, BVMS (Hons), MS, DACVIM 

Clinical Assistant Professor
Equine Emergency & Critical Care/Internal Medicine
Galbreath Equine Center
Veterinary Clinical Sciences
The Ohio State University
Columbus, Ohio



Paula M. Imerman, PhD, MS 

Clinician/Analytical Toxicologist
Veterinary Diagnostic and Production Animal Medicine
College of Veterinary Medicine
Iowa State University
Ames, Iowa



Florien Jenner, Dr Med Vet, DACVS 

Lecturer
Large Animal Surgery
Department of Veterinary Surgery
University College Dublin
Belfield, Dublin, Ireland



Sophy A. Jesty, DVM, DACVIM (Cardiology and Large Animal Internal Medicine) 

Clinical Fellow
Department of Clinical Sciences
Cornell University Hospital for Animals
Cornell University
Ithaca, New York



Aime K. Johnson, DVM, DACT 

Assistant Professor
Department of Clinical Sciences
J.T. Vaughan Large Animal Teaching Hospital
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Philip J. Johnson, BVSc(Hons), MS, DACVIM, DECEIM, MRCVS 

Professor and Instructional Leader
Equine Medicine and Surgery
Department of Veterinary Medicine and Surgery
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Kelly L. Kalf, DVM, DACVIM 

Lecturer in Large Animal Internal Medicine
George D. Widener Hospital for Large Animals
New Bolton Center
University of Pennsylvania
Kennett Square, Pennsylvania



Andris J. Kaneps, DVM, PhD, DACVS, DACVSMR 

Staff Surgeon
New England Equine Medical and Surgical Center
Dover, New Hampshire



Chris Kawcak, DVM, MS, PhD, DACVS 

Associate Professor
Department of Clinical Sciences
College of Veterinary Medicine and Biomedical Sciences
Colorado State University
Fort Collins, Colorado



Kevin Keegan, DVM, MS, DACVS 

Professor
Department of Veterinary Medicine and Surgery
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Alana King, DVM, DACT 

Hagyard Equine Medical Institute
Lexington, Kentucky



Anthony P. Knight, BVSc, MS, DACVIM 

Professor
Large Animal Medicine
Department of Clinical Sciences
College of Veterinary Medicine and Biomedical Sciences
Colorado State University
Fort Collins, Colorado



Joanne Kramer, DVM, DACVS 

Assistant Teaching Professor
Department of Veterinary Medicine
University of Missouri
Columbia, Missouri



Paula M. Krimer, DVM, DVSc, DACVP 

Assistant Professor
Athens Veterinary Diagnostic Laboratory
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Laura V. Lane, DVM 

Resident
Veterinary Clinical Pathology
Department of Veterinary Pathobiology
Oklahoma State University
Stillwater, Oklahoma



Kara M. Lascola, DVM, MS, DACVIM 

Assistant Professor
Department of Veterinary Clinical Medicine
College of Veterinary Medicine
University of Illinois
Urbana, Illinois



Laurie M. Lawrence, PhD 

Professor
Department of Animal Sciences
College of Agriculture
University of Kentucky
Lexington, Kentucky



Rejean Cléophas Lefebvre, DVM, IPSAV, PhD, DACT 

Associate Professor
Department of Clinical Sciences
Faculté de Médicine Vétérinaire
Université de Montréal
Montréal, Québec
Canada



Alfredo Sanchez Londoño, MV, MS, DACVIM (LAIM) 

Ambulatory Clinician
Assistant Professor
Cummings School of Veterinary Medicine
Tufts University
Woodstock, Connecticut



Maureen T. Long, DVM, PhD, DACVM 

Associate Professor, Large Animal Medicine
Department of Infectious Diseases and Pathology
College of Veterinary Medicine
University of Florida
Gainesville, Florida



Charles C. Love, DVM, PHD, DACT 

Associate Professor
Clinical Theriogenologist
Department of Large Animal Clinical Sciences
College of Veterinary Medicine
Texas A&M University
College Station, Texas



Tim Mair, BVSc, PhD, DEIM, DESTS, DECEIM, MRCVS 

Partner
Bell Equine Veterinary Clinic
Mereworth, Maidstone
Kent, United Kingdom



Chelsea Makloski, DVM, MS, DACT 

Assistant Professor
Clinical Theriogenologist
Department of Veterinary Clinical Sciences
Center for Veterinary Health Sciences
Oklahoma State University
Stillwater, Oklahoma



John S. Mattoon, DVM, DACVR 

Professor
Chief of Radiology
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Melissa R. Mazan, DVM, DACVIM 

Associate Professor
Director, Issaam Fares Equine Sports Medicine Program
Department of Clinical Sciences
Sports Medicine
Cummings School of Veterinary Medicine
Tufts University
North Grafton, Massachusetts



Hernán J. Montilla, DVM 

Theriogenology Resident
Department of Clinical Sciences
College of Veterinary Medicine
Oregon State University
Corvallis, Oregon



Sandra E. Morgan, DVM, MS, DABVT 

Associate Professor
Veterinary Toxicologist
Physiological Sciences
Oklahoma Animal Disease Diagnostic Laboratory
Oklahoma State University Center for Veterinary Health Sciences
Oklahoma State University
Stillwater, Oklahoma



Peter R. Morresey, BVSc, MACVSc, DACT, DACVIM (Large animal) 

Associate
Internal Medicine
Rood and Riddle Equine Hospital
Lexington, Kentucky



Michelle S. Mostrom, DVM, MS, PhD, DABVT, ABT 

Veterinary Toxicologist
Veterinary Diagnostic Laboratory
North Dakota State University
Fargo, North Dakota



Amelia Munsterman, DVM, MS, DACVS, DACVECC 

Clinical Instructor
Equine Critical Care Medicine and Surgery
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Lisa A. Murphy, VMD, DABT 

Assistant Professor of Toxicology
Department of Pathobiology
School of Veterinary Medicine
New Bolton Center
University of Pennsylvania
Kennett Square, Pennsylvania



Mike Murphy, DVM, PhD, JD 

Professor Emeritus
College of Veterinary Medicine
University of Minnesota
St. Paul, Minnesota



Dana A. Neelis, DVM 

Radiology Resident
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Rose Nolen-Walston, DVM, DACVIM (LAIM) 

Assistant Professor of Medicine
Department of Clinical Studies
New Bolton Center
University of Pennsylvania
Kennett Square, Pennsylvania



Joan Norton, VMD 

Section of Medicine
Department of Clinical Studies
New Bolton Center
University of Pennsylvania
Kennett Square, Pennsylvania



Yvette S. Nout, DVM, MS, PhD, DACVIM, DACVECC 

Assistant Researcher
Department of Neurological Surgery
University of California
San Francisco, California



Nicole H. Passler, DVM, MS 

Instructor
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Julia A. Paxson, DVM, PhD, DACVIM (LA) 

Post-Doctoral Fellow
Department of Clinical Sciences
Cummings School of Veterinary Medicine
Tufts University
North Grafton, Massachusetts



Erwin G. Pearson, DVM, MS, DACVIM 

Professor Emeritus
Large Animal Medicine
College of Veterinary Medicine
Oregon State University
Corvallis, Oregon



Lisa K. Pearson, DVM 

Resident
Large Animal Theriogenology
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Alessandra Pellegrini-Masini, DVM, PhD, DACVIM 

Clinical Assistant Professor
Department of Large Animal Medicine
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Annette Petersen, Dr Med Vet, DACVD (Dermatology) 

Assistant Professor of Dermatology
Department of Small Animal Clinical Sciences
College of Veterinary Medicine
Michigan State University
East Lansing, Michigan



Nelson I. Pinto, DVM, MS 

Intern, Specialty Ophthalmology
Department of Small Animal Medicine and Surgery
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Ida Piperisova, DVM 

Clinical Pathology Resident
Department of Population Health and Pathobiology
College of Veterinary Medicine
North Carolina State University
Raleigh, North Carolina



Tracy Plough, DVM, JCS 

Veterinary Reproductive Services
St. Langley British Columbia, Canada



Sarah M. Puchalski, DVM, DACVR 

Assistant Professor
Department of Surgical and Radiological Sciences
School of Veterinary Medicine
University of California–Davis
Davis, California



Birgit Puschner, DVM, PhD, DABVT 

Professor of Veterinary Toxicology
Department of Molecular Biosciences
California Animal Health and Food Safety Laboratory System
School of Veterinary Medicine
University of California–Davis
Davis, California



Ignacio Raggio, DMV, DES, MSc 

Department of Clinical Sciences
Faculté de Médicine Vétérinaire
Université de Montréal
Montréal, Québec, Canada



Merl F. Raisbeck, DVM, MS, PhD 

Professor of Veterinary Toxicology
Wyoming State Veterinary Laboratory
College of Veterinary Medicine
University of Wyoming
Laramie, Wyoming



Stephen M. Reed, DVM, DACVIM 

Associate Veterinarian
Internal Medicine
Rood and Riddle Equine Hospital
Lexington, Kentucky



Thomas J. Reilly, PhD 

Clinical Assistant Professor
Department of Veterinary Pathobiology
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Janelle S. Renschler, DVM, PhD 

Lecturer in Clinical Pathology
Department of Population Health and Pathobiology
College of Veterinary Medicine
North Carolina State University
Raleigh, North Carolina



Theresa E. Rizzi, DVM, DACVP 

Clinical Assistant Professor
Department of Veterinary Pathogiology
Center for Veterinary Health Sciences
College of Veterinary Medicine
Oklahoma State University
Stillwater, Oklahoma



Gregory D. Roberts, DVM, MS, DACVR 

Clinical Associate Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Jacobo S. Rodriguez, MV, MS, DACT 

Resident
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Angela B. Royal, DVM, MS, DACVP (Clinical Pathology) 

Clinical Instructor
Department of Veterinary Pathobiology
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Juan C. Samper, DVM, MSc, PhD, DACT 

Veterinary Reproductive Services
Langley, British Columbia, Canada



Francesca Sampieri, Dr Med Vet, MS, MRCVS 

Resident
Veterinary Clinical Pharmacology
Veterinary Biomedical Sciences
Western College of Veterinary Medicine
Saskatoon, Saskatchewan, Canada



Elizabeth M. Santschi, DVM, DACVS 

Associate Professor
Clinical Equine Surgery
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
The Ohio State University
Columbus, Ohio



Maria Clara Sardoy, Vet.

Equine Medicine and Surgery Intern
Veterinary Medical Teaching Hospital
College of Veterinary Medicine
Kansas State University
Manhattan, Kansas



Swanand R. Sathe, BVSc & AH, MVSc 

Resident
Theriogenology/Equine Reproduction
Department of Veterinary Clinical Medicine
Veterinary Teaching Hospital
College of Veterinary Medicine
University of Illinois
Urbana, Illinois



Susan Schommer, PhD 

Assistant Professor
Department of Veterinary Pathobiology
Veterinary Medical Diagnostic Laboratory
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



John Schumacher, DVM, MS, DACVIM 

Professor
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Colin C. Schwarzwald, Dr Med Vet, PhD, DACVIM 

Senior Lecturer
Equine Department
Vetsuisse Faculty
University of Zurich
Zurich, Switzerland



Olga Seco Diaz, Licenciada en Veterinaria, MRCVS 

Adjunct Assistant Professor
Department of Clinical Studies
New Bolton Center
University of Pennsylvania
Kennett Square, Pennsylvania



Kathy K. Seino, DVM, MS, PhD 

Assistant Professor
Equine Internal Medicine
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Debra C. Sellon, DVM, PhD, DACVIM 

Professor, Equine Medicine
Department of Veterinary Clinical Sciences
College of Veterinary Medicine;
Associate Dean, Graduate School
Washington State University
Pullman, Washington



Kim A. Selting, DVM, MS, DACVIM (Oncology) 

Assistant Teaching Professor
Department of Veterinary Medicine and Surgery
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



David Senter, DVM, DACVD 

Dermatologist
Veterinary Allergy and Dermatology Clinic, LLC
Overland Park, Kansas;
Adjunct Assistant Clinical Professor
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Ceri Sherlock, B Vet Med, MRCVS, DACVS 

Large Animal Surgery Clinical Instructor
Department of Large Animal Medicine
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Paul D. Siciliano, PhD 

Associate Professor
Department of Animal Science
College of Agriculture and Life Sciences
North Carolina State University
Raleigh, North Carolina



Phoebe A. Smith, DVM, DACVIM 

Riviera Equine
Internal Medicine & Consulting
Santa Ynez, California



Laura Ann Snyder, DVM, DACVP (Clinical Pathology) 

Assistant Clinical Professor
Clinical Pathology
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
University of Minnesota
St. Paul, Minnesota



Ted S. Stashak, DVM, MS, DACVS 

Emeritus Professor of Equine Surgery
Department of Clinical Sciences
College of Veterinary Medicine and Biomedical Sciences
Colorado State University
Fort Collins, Colorado



Allison J. Stewart, BVSc(hons), MS, DACVIM-LAIM, DACVECC 

Associate Professor
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Carolyn L. Stull, MS, PhD 

Animal Welfare Extension Specialist
School of Veterinary Medicine
University of California–Davis
Davis, California



Kenneth E. Sullins, DVM, MS, DACVS 

Professor of Surgery
Marion duPont Scott Equine Medical Center
Virginia-Maryland Regional College of Veterinary Medicine
Virginia Tech
Leesburg, Virginia



W. Wesley Sutter, DVM, MS, DACVS 

Surgeon
Department of Surgery
Ocala Equine Hospital
Ocala, Florida



Jennifer Taintor, DVM, MS, DACVIM 

Assistant Professor
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Patricia A. Talcott, DVM, PhD, MS, DABVT 

Associate Professor
Diagnostic Toxicologist
Veterinary Comparative Anatomy
Pharmacology and Physiology
Washington Animal Disease Diagnostic Lab
College of Veterinary Medicine
Washington State University
Pullman, Washington



Brett Tennent-Brown, BVSc, MS, DACVIM, DACVECC 

Assistant Professor
Department of Large Animal Medicine
College of Veterinary Medicine
The University of Georgia
Athens, Georgia



Christine Théorêt, DVM, PhD, DACVS 

Professor, Equine Surgical Anatomy
Faculté de Médecine Vétérinaire
Université de Montréal
Montréal, Québec, Canada



Ahmed Tibary, DMV, MS, DSc, PhD, DACT 

Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Peter J. Timoney, MVB, MS, PhD, FRCVS 

Professor
Gluck Equine Research Center
Department of Veterinary Science
University of Kentucky
Lexington, Kentucky



Ian Tizard, BVMS, BSc, PhD, DACVIM 

Professor of Immunology
Department of Veterinary Pathobiology
College of Veterinary Medicine
Texas A&M University
College Station, Texas



Ramiro E. Toribio, DVM, MS, PhD, DACVIM 

Associate Professor
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
The Ohio State University
Columbus, Ohio



Chelsea D. Tripp, DVM 

Resident, Oncology
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Mats H.T. Troedsson, DVM, PhD, DACT, DECAR 

Chairman and Director
Gluck Equine Research Center
Department of Veterinary Science
University of Kentucky
Lexington, Kentucky



Beth A. Valentine, DVM, PhD, DACVP 

Professor
Department of Biomedical Sciences
College of Veterinary Medicine
Oregon State University
Corvallis, Oregon



Gunther van Loon, DVM, PhD, DECEIM 

Professor
Large Animal Internal Medicine
Faculty of Veterinary Medicine
Ghent University
Merelbeke, Ghent, Belgium



Karsten Velde, DVM, DACVS, DECVS 

Surgeon
Clinic for Large Animal Surgery and Orthopaedics
Veterinary University of Vienna
Vienna, Austria



Dawna L. Voelkl, DVM, DACT 

Assistant Teaching Professor
Department of Veterinary Medicine and Surgery
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Bryan M. Waldridge, DVM, MS, DABVP (Equine Practice), DACVIM 

Kentucky Equine Research
Versailles, Kentucky



Lori K. Warren, PhD, MS 

Assistant Professor
Department of Animal Sciences
College of Veterinary Medicine
University of Florida
Gainesville, Florida



Kimberly Weber, DVM 

Teaching Associate
Department of Pathobiology
College of Veterinary Medicine
University of Illinois
Urbana, Illinois



Marlyn S. Whitney, DVM, PhD, DACVP (Clinical Pathology) 

Clinical Associate Professor
Veterinary Medical Diagnostic Laboratory
Department of Veterinary Pathobiology
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Charles Wiedmeyer, DVM, PhD, DACVP 

Assistant Professor
Veterinary Clinical Pathology
Department of Veterinary Pathobiology
College of Veterinary Medicine
University of Missouri
Columbia, Missouri



Robyn R. Wilborn, DVM, MS, DACT 

Assistant Professor
Department of Clinical Sciences
College of Veterinary Medicine
Auburn University
Auburn, Alabama



Pamela Wilkins, DVM, PhD, ACIVM-LA, ACVEC 

Professor
Veterinary Clinical Medicine
Section Head
Equine Medicine and Surgery
College of Veterinary Medicine
University of Illinois
Urbana, Illinois



Tom Wilkinson, DVM 

Moore Equine Veterinary Centre
Calgary, Alberta, Canada



Carey A. Williams, PhD 

Department of Animal Sciences
School of Environmental and Biological Sciences
Rutgers, The State University of New Jersey
New Brunswick, New Jersey



Jarred Williams, DVM, MS 

Equine Surgery Resident
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
The Ohio State University
Columbus, Ohio



Christine L. Wimer, MS, DVM 

Postdoctoral Associate
Department of Population Medicine and Diagnostic Sciences
College of Veterinary Medicine
Cornell University
Ithaca, New York



L. Nicki Wise, DVM 

Graduate Research Assistant, Equine Medicine
Department of Veterinary Clinical Sciences
College of Veterinary Medicine
Washington State University
Pullman, Washington



Lesley E. Young, BVSc, DVA, DVC, DECEIM, PhD, MRCVS 

RCVS Recognized Specialist in Veterinary Cardiology
Specialist Cardiology Services
Newmarket, Suffolk
United Kingdom






Dedication

This textbook is dedicated to my wife, Christina; my daughters, Erin, Emily, and Megan; and my two grandchildren, Ava and Anthony, who have given me support and inspiration throughout its production.





Preface

Keeping pace with the growing body of knowledge in any one part of veterinary medicine, let alone staying current in all of them, is an enormous challenge. As veterinarians, we see the extremes of the spectrum for published veterinary resources. On one end of the spectrum are definitive, peer-reviewed manuscripts in specialty publications that are the gold standard for accuracy. For a busy practitioner, however, these sources may contain too much detail to be immediately useful in a daily clinical setting. On the other end of the spectrum, simplified information may be more accessible, but the appeal can be hollow if the information is not peer reviewed or, in some cases, not even scientifically defensible. The purpose of the Clinical Veterinary Advisor is to provide an entry point between these two extremes by using a template-based format, photographs, and a multisection approach. It aims to present a concise review of the most useful information while covering six of the major facets of equine practice: diseases and disorders, procedures and techniques, differential diagnoses, algorithm-based decision making, laboratory tests, and medications. As a bridge between the comprehensive coverage of a specialty text and a quick reference guide, the Clinical Veterinary Advisor has been created to present the information that practitioners seek when we turn to a reference for help.

Section I, Diseases and Disorders, describes the most important elements of commonly encountered illnesses and presenting complaints of horses. The material is presented in a way that follows the natural progression of a typical case: background information is presented first, including the definition of the topic, synonyms, and epidemiologic facts. Next, the chief complaint at the time the appointment was made and typical history are presented. The remainder of the material in a Diseases and Disorders topic is likewise presented according to the process followed during the veterinary visit or in the veterinary hospital. For example, diagnostic testing is presented in two parts. Initial database tests come first; these are diagnostic tests that are routinely performed in an initial workup. Immediately afterward comes advanced or confirmatory testing, which encompasses the more-specific tests that may be indicated based on initial results or tests that may require more expensive equipment or advanced techniques. These are sometimes done in a general practice and in other cases require referral to a university hospital or specialty center. Similarly, treatment is described as acute treatment first, followed by chronic treatment. Drug dosages and routes of administration are included so the reader does not have to leaf through the Drug Formulary for every medication. The end of each topic includes a section for clinical tips, which are the most useful nuggets of information according to the experience of the author and editor—points we want to bring to the reader’s attention, easily made mistakes to avoid, or other useful insights.

Section II is Procedures and Techniques. This section describes more than 80 diagnostic and therapeutic procedures specific to equine practice. The procedures range in complexity from the relatively simple, such as urinary catheterization or skin biopsy, to the advanced, such as intracytoplasmic sperm injection or metered-dose inhalation therapy. Here, too, the material is presented in a streamlined and formatted way by specialists who either have pioneered these procedures or are proficient in their use. The intent is to allow a reader to feel prepared to perform the procedures if his or her training and skills are otherwise adequate, or else to understand what is involved in a procedure when preparing to refer a patient to another practice or institution.

Section III, Differential Diagnosis, provides tables of differential diagnoses for many of the most common abnormalities encountered in equine practice. This section is perhaps most useful for students and young veterinarians, or for any veterinarian reviewing the breadth of potential explanations for a particular disorder. It represents a compilation of lists that cover a broad range of topics in equine practice.

Section IV, Laboratory Tests, presents a concise summary of clinical pathology tests and relevant information for the clinician. As in other parts of the book, the information is arranged alphabetically and the essential aspects of each test are described. This approach presents laboratory-based information in a clinically applicable format.

Section V, Clinical Algorithms, approaches the management of some of the most common or challenging disorders in equine practice in a “decision tree” format. This format can be enormously useful to some and of limited value to others. Younger veterinarians or those looking for information in an unfamiliar area of equine veterinary medicine may find this section most helpful because it represents a starting point of information in a direct, succinct manner. This basic, streamlined approach provides an initial framework for addressing a particular disorder.

Finally, the Drug Formulary in Section VI is presented from a practitioner’s perspective. Medications in common use or that are emerging in practice are described in a tabular format. Space constraints preclude a very detailed description, so the most important elements of each have been selected and included.

Our goal was to provide readers with a solid summary of the information needed to properly handle most of what is encountered in practice—from the old to the new, from the routine to the exceptional. The governing principles have been to make the material accurate, practical, and rapidly accessible. I hope it will provide you with a convenient, reliable reference that will help support you in your practice every day.
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Section I

Diseases and Disorders





Abortion, Equine Infectious


Basic Information [image: image]


Definition

Pregnancy loss after placental development around 40 to 45 days (may be more correctly termed “stillbirth” in term pregnancies after 320 days). Causes include bacterial, fungal, and viral organisms.




Epidemiology


Risk Factors

Risk factors vary by inciting cause:


• Viral abortions, including equine herpes virus (EHV) and equine arteritis virus (EAV), may occur sporadically or as “abortion storms.” Contact with aborting animals and negative vaccine status are important risk factors for viral abortions.

• Environmental conditions, such as standing water in pastures, and contact with wildlife are known risk factors for leptospiral abortions.

• Poor perineal conformation and trauma to the reproductive tract may be risk factors for bacterial or fungal placentitis. Other sources of vaginal or cervical contamination, including iatrogenic contamination during reproductive examination, may also represent risk factors.






Contagion and Zoonosis




• Direct contact with infected, viremic animals or with aborted tissue is the primary mechanism of transmission for viral diseases. Additionally, EAV may be transmitted by aerosol across short distances. Leptospiral organisms may be transmitted in urine or via the abortus; however, most leptospiral abortions are sporadic. Bacterial abortions are not known to be contagious.

• The zoonotic potential for equine viral or bacterial abortificants (or abortifacients) is low; however, appropriate personal protection should be used when handling fetal or placental tissue of aborted animals.

• Leptospira spp. are known to be zoonotic and cause human disease. Transmission from horses to humans has not been documented to the author’s knowledge.






Geography and Seasonality




• Viral abortions occur worldwide.

• Abortions caused by nocardioform organisms are most commonly seen in Kentucky but have also been reported in Florida, Europe, and South Africa.

• Abortions are more common in mid to late gestation (20–44 weeks), generally coinciding with the winter months; however, no direct seasonal influences have been identified.

• Leptospiral abortions are more prevalent in locations or seasons with heavy rainfall and standing water.






Associated Conditions and Disorders




• Placentitis (ascending bacterial placentitis or nocardioform placentitis)

• Respiratory disease (EHV)

• Dystocia

• Retained fetal membranes








Clinical Presentation


Disease Forms/Subtypes




• Bacterial

• Viral

• Fungal






History, Chief Complaint




• Acute abortion or stillbirth

• Precocious mammary development

• Vulvar discharge

• Premature separation of fetal membranes at birth






Physical Exam Findings




• Blood-tinged perineal area; protruding membranes from vulvar area or in vagina.

• Physical parameters of mares are generally within normal limits.

• The fetus may be fresh or autolyzed.






Etiology and Pathophysiology




• The pathophysiology of the disease is poorly understood for most causative organisms.

• Abortion may be associated with clinical disease in the mare (EAV, EIA) or in the absence of clinical disease.

• Ascending placentitis is generally induced by opportunistic organisms ascending from the vagina though the cervix. The bacteria colonize the fetal membranes and penetrate to the allantoic and amniotic fluids, gaining access to the foal either by fetal swallowing and respiratory movements or by umbilical penetration. Bacterial invasion initiates a cascade of hormonal and physical changes that precipitate premature parturition. At the time of parturition, the fetus may be premature, precociously mature, or septic.

• It has not been established how nocardioform organisms reach the uterus, but they are characteristically found at the most ventral aspect of the uterus. Nocardioform placentitis results in disruption of placental function and fetal hypoxia but is not known to cause fetal sepsis.










Diagnosis [image: image]


Differential Diagnosis




• Ascending bacterial placentitis: Streptococcus equi subsp. zooepidemicus, Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae associated with placentitis, funisitis, and fetal sepsis; the fetus may be fresh or autolyzed.

• Nocardioform placentitis: Crosiella equi, Lentzea kentuckyensis, Amycolatopsis spp., and Cellulosimicrobium cellulans cause chronic placentitis and placental insufficiency without fetal sepsis; foals may be born alive but underdeveloped and emaciated.

• Leptospiral abortion: Leptospira kennewick (formerly Leptospira pomona), Leptospira grippotyphosa, Leptospira bratislava (host adapted to equines); associated with abortion of autolyzed fetal tissue, mild diffuse placentitis, and funisitis; the fetus may be icteric.

• Viral abortion: EHV, EAV, rarely EIA; fetuses may be fresh (EHV) or autolytic (EAV).

• Fungal abortion: Aspergillus spp., Mucor spp., Candida spp. associated with placental insufficiency or fetal infection; Histoplasma spp. are a rare cause of abortion.

• Mare reproductive loss syndrome results in fetal death and abortion or mummification early in pregnancy (day 45–60) and rarely in late-term abortion. The syndrome is associated with ingestion of Eastern tent caterpillars. The cetae (hairs) of tent caterpillars are capable of penetrating the intestinal tract and serving as vectors for opportunistic intestinal organisms.

• Other infectious causes of abortion: Taylorella equigenitalis (contagious equine metritis), Neorickettsia risticii (Potomac horse fever), Salmonella abortus equi.

• Noninfectious causes of abortion: Twin pregnancy, umbilical torsion, fetal malformation.






Initial Database




• Complete blood count and chemistry panel are usually normal but may be indicated to determine other organ involvement.

• Electrolyte content of milk may be useful to predict timing to parturition in mares with precocious mammary development and milk production.

• A progesterone (estimating total progestagens) or estrogen assay may be useful to predict timing to parturition or severity of disease in some cases.

• Transrectal palpation and ultrasonography should be performed to confirm the presence of a fetus if premonitory signs are noted or to confirm the complete evacuation of the uterus in a mare that presents after abortion.

• A thorough genital examination, including a culture swab of the uterus and a speculum examination of the caudal genital tract, may guide postabortion treatment.






Advanced or Confirmatory Testing




• Serologic tests for EHV, EAV, Leptospira spp., and Neorickettsia on maternal serum are available and may aid in the diagnosis of etiology after abortion.

• Necropsy of the fetus and fetal membranes represents the highest chance of achieving a diagnosis.








Treatment [image: image]


Therapeutic Goal(s)




• Maintaining pregnancy to term (if premonitory signs are noted)

• Maximizing fertility of subsequent breeding attempts

• Preventing transmission of contagious organism to susceptible animals






Acute General Treatment




• See “Parturition, Premature Signs of” in this section for treatment of pregnant mares with suspected placentitis.

• Isolation of mares after abortion and removal of fetal tissues and fluids from the presence of other pregnant mares may reduce the risk of multiple abortions.

• Large-volume uterine lavage (30–40 L of nonsterile saline) may be warranted to evacuate retained fetal membranes or fetal tissues or to enhance bacterial clearance from the uterus.

• Antibiotic or antiinflammatory therapy may be warranted based on examination findings.






Possible Complications




• Dystocia

• Retained fetal membranes

• Retention of a dead fetus is a rare complication but warrants examination. A retained fetus that is undetected may result in mummification or maceration, which is associated with metritis and severe maternal disease or chronic infertility.






Recommended Monitoring




• Mares and abortuses, including the fetal membranes, should be examined carefully at the time of abortion to achieve an accurate diagnosis.

• Mares should receive regular nursing care, including monitoring of the rectal temperature to enhance diagnosis of secondary complications, such as retained fetal membranes and metritis.

• If clinically normal, mares should be examined by transrectal ultrasonography 5 to 8 days after abortion to monitor uterine involution.

• A complete breeding soundness examination may be warranted before subsequent breeding attempts.








Prognosis and Outcome [image: image]




• Prognosis for survival of the mare is good.

• Prognosis for future fertility is good in the absence of predisposing anatomic conditions or secondary complications (eg, dystocia with ensuing damage to the reproductive tract, retained fetal membranes).

• Infection does not result in protective antibody formation for future pregnancies in most cases (except EAV).






Pearls & Considerations [image: image]


Prevention




• Vaccination of pregnant mares at 5, 7, and 9 months of gestation prevents abortion storms caused by EHV.

• Vaccination of at-risk horses reduces the transmission of EAV.

• Pregnant animals should be separated from young animals and competition animals to avoid transmission of disease.






Client Education

Although there are no known strategies to prevent bacterial placentitis, client education regarding the importance of premonitory signs, including vaginal discharge and precocious mammary development, as well as routine diagnostic ultrasonography of late-pregnant mares may lead to a reduction in the incidence of abortion.
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Abscess, Perirectal


Basic Information [image: image]


Definition

Abscessation around the aboral rectum and the anus




Epidemiology


Risk Factors

Anorectal lymphadenopathy can progress to abscessation. Anorectal lymphadenopathy is more common in horses 3 to 15 months of age.






Clinical Presentation


Disease Forms/Subtypes

The abscesses can be located anywhere circumferentially around the rectum and anus.




History, Chief Complaint




• Mild colic signs

• Depression

• Inappetence

• Decreased fecal output

• Tenesmus

• Dyschezia

• Dysuria






Physical Exam Findings




• Temperature is variable depending on the severity of the lesion; it is often elevated.

• Heart rate may be normal or may be elevated.

• Mucous membranes are variable depending on severity of compromise; they are often pale pink and moist.

• Colic signs are variable.






Etiology and Pathophysiology




• Progression of anorectal lymphadenopathy

• Rectal puncture

• Rectal tears, especially those in the aboral nonperitoneal rectum

• Rectal inflammation

• Migration of an abscess after an intramuscular gluteal injection










Diagnosis [image: image]


Differential Diagnosis




• Anorectal lymphadenopathy

• Small colon impaction

• Rectal tear

• Nonstrangulating small colon or rectal obstruction

• Rectal neoplasia

• Rectal hematoma

• Urinary tract infection






Initial Database




• Complete blood count: Leukopenia and leukocytosis are common; occasionally normal.

• Rectal evaluation: The firm abscess may be palpated in the perianal area or under the submucosa of the rectum.

• Ultrasonography: May see a well-circumscribed subcutaneous or submucosal mass.






Advanced or Confirmatory Testing




• Perirectal abscess aspiration: This can be performed percutaneously or transrectally.

• Submit any aspirated fluid for cytology, culture, and sensitivity.

• Escherichia coli and Streptococcus equi subsp. zooepidemicus are commonly isolated.








Treatment [image: image]


Therapeutic Goal(s)




• Systemic and local analgesia and antiinflammatories

• Abscess drainage

• Laxative diet

• Antibiotics based on culture and sensitivity






Acute General Treatment




• Occasionally abscessed anorectal lymph nodes in young horses can be treated with antibiotics, antiinflammatories, and laxative diets alone.

• Anorectal abscesses refractory to medical management or those in older horses frequently require surgical drainage.

[image: image] Perform caudal epidural anesthesia with lidocaine (0.22 mg/kg)

[image: image] Drain abscess

[image: image] Lateral abscesses can be drained lateral to the anus.

[image: image] Dorsal abscesses can be drained into the rectum.

[image: image] Ventral abscesses can be drained into the vagina in mares or ventral to the anus in males.



[image: image] Administer nonsteroidal antiinflammatory drugs (flunixin meglumine, 1.1 mg/kg).

[image: image] Depending on the invasiveness of surgery, consider administering broad-spectrum antibiotics while awaiting the results of culture and sensitivity.

[image: image] Feed a laxative diet and administer mineral oil via nasogastric tube.

[image: image] Occasionally, abscesses extend into the abdominal cavity; these may require exploratory celiotomy and marsupialization or drainage into the vagina or rectum.






Chronic Treatment




• Analgesia and antiinflammatories

• Antibiotics

• Laxative diet and mineral oil

• Lavage daily with dilute antiseptic solution to open abscesses






Possible Complications




• Peritonitis

• Endotoxemia

• Laminitis

• Adhesions

• Colic

• Stricture formation

• Jugular thrombophlebitis

• Recurrence of abscess

• Perianal fistula

• Rectovaginal fistula






Recommended Monitoring




• Pain

• Fecal output and consistency and any blood on feces

• Signs of endotoxemia

• Colic








Prognosis and Outcome [image: image]




• Prognosis for abscesses without abdominal involvement is favorable.

• Abdominal involvement reduces the prognosis as there is a higher risk of complications.






Suggested Reading


 Freeman D. Rectum and anus. In: Auer JA, Stick JA, editors. Equine surgery. St Louis: Saunders Elsevier; 2006:479-491.
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Actinobacillosis


Basic Information [image: image]


Definition



• Actinobacillus spp. is a gram-negative group of bacteria that causes a variety of clinical syndromes in horses.

• Actinobacillus equuli subsp. equuli

• Actinobacillus equuli subsp. haemolyticus






Epidemiology


Species, Age, Sex

All species of horses are susceptible. A. equuli is associated with sepsis of foals and is a common bacteria isolated from abortions caused by the eastern tent caterpillar (ETC).




Risk Factors



• ETC (Malacosoma americanum) ingestion and intoxication

• Failure of passive transfer of immunoglobulin in foals






Geography and Seasonality

ETC infestation of the environment may fluctuate from year to year and is associated with fruiting trees, hatching in the spring.




Associated Conditions and Disorders

Mare reproductive loss syndrome (MRLS)






Clinical Presentation


Disease Forms/Subtypes



• Opportunistic infections of many organs and body systems of adults

• Septicemia of foals






History, Chief Complaint



• Adults: History and chief complaint referable to the affected system: MRLS—abortion, pericarditis

• Neonates: Neonatal sepsis within the first 2 weeks of life






Physical Exam Findings



• Adults: Examination referable to the organ system affected consisting of abortion, metritis, mastitis, septicemia, arthritis, endocarditis, meningitis, pneumonia, and pleuritis

• Foals: Weakness, failure to suckle, hypothermia, and congested mucous membranes. If overwhelming liver infection is present, the foal may be icteric. Often fatal in foals.






Etiology and Pathophysiology



• A. equuli subsp. equuli: Causative agent of highly fatal septicemia in foals.

• A. equuli subsp. haemolyticus: Associated with opportunistic infections causing various diseases.

• Both subspecies are associated with abortion and pericarditis of mares with MRLS.

• Common commensal of the equine oral, pharyngeal, and intestine mucous membranes.

• Invasion of body cavities.

• With MRLS, it is hypothesized that ingestion of the ETC results in mucosal absorption of the exoskeleton and setae of the caterpillar. This allows concomitant
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Differential Diagnosis





Initial Database










Advanced or Confirmatory Testing
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Therapeutic Goal(s)
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Chronic Treatment
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