





Clinical Companion

Small Animal
Gastrointestinal
Diseases






Clinical Companion

Small Animal
Gastrointestinal
Diseases

Edited by

Jocelyn Mott, DVM, DACVIM (SAIM)
Jo Ann Morrison, DVM, MS, DACVIM (SAIM)

WILEY Blackwell



This edition first published 2019
© 2019 John Wiley & Sons, Inc.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form or by any means, electronic, mechanical, photocopying, recording or otherwise, except as permitted by law.
Advice on how to obtain permission to reuse material from this title is available at http://www.wiley.com/go/permissions.

The right of Jocelyn Mott and Jo Ann Morrison to be identified as the authors of the editorial material in this work has
been asserted in accordance with law.

Registered Office
John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030, USA

Editorial Office
111 River Street, Hoboken, NJ 07030, USA

For details of our global editorial offices, customer services, and more information about Wiley products visit us at
www.wiley.com.

Wiley also publishes its books in a variety of electronic formats and by print-on-demand. Some content that appears in
standard print versions of this book may not be available in other formats.

Limit of Liability/Disclaimer of Warranty

While the publisher and authors have used their best efforts in preparing this work, they make no representations or
warranties with respect to the accuracy or completeness of the contents of this work and specifically disclaim all
warranties, including without limitation any implied warranties of merchantability or fitness for a particular purpose.
No warranty may be created or extended by sales representatives, written sales materials or promotional statements for
this work. The fact that an organization, website, or product is referred to in this work as a citation and/or potential
source of further information does not mean that the publisher and authors endorse the information or services the
organization, website, or product may provide or recommendations it may make. This work is sold with the
understanding that the publisher is not engaged in rendering professional services. The advice and strategies contained
herein may not be suitable for your situation. You should consult with a specialist where appropriate. Further, readers
should be aware that websites listed in this work may have changed or disappeared between when this work was
written and when it is read. Neither the publisher nor authors shall be liable for any loss of profit or any other
commercial damages, including but not limited to special, incidental, consequential, or other damages.

Library of Congress Cataloging-in-Publication Data

Names: Mott, Jocelyn, editor. | Morrison, Jo Ann, editor.
Title: Blackwell’s five-minute veterinary consult clinical companion. Small animal

gastrointestinal diseases / edited by Jocelyn Mott, Jo Ann Morrison.
Other titles: Five-minute veterinary consult clinical companion | Small animal gastrointestinal diseases
Description: Hoboken, NJ : Wiley-Blackwell, [2019] | Includes bibliographical references and index. |
Identifiers: LCCN 2018051892 (print) | LCCN 2018052959 (ebook) | ISBN 9781119376330

(Adobe PDF) | ISBN 9781119376323 (ePub) | ISBN 9781119376347 (pbk.)
Subjects: | MESH: Gastrointestinal Diseases—veterinary | Animal Diseases—therapy | Pets | Handbooks
Classification: LCC SF992.G38 (ebook) | LCC SF992.G38 (print) | NLM SF 981 |

DDC 636.089/633-dc23
LC record available at https://lccn.loc.gov/2018051892

Cover design: Wiley
Cover images: © Jocelyn Mott, © Jim Hoskinson

Set in 10/12.5pts Berkeley by SPi Global, Pondicherry, India

10 9 87 6 5 4 3 21


http://www.wiley.com/go/permissions
http://www.wiley.com

Section |

Contributors. . .o Xiii
About the Companion Website .. ............ ... ... ... ... ... .... Xix

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter B

Chapter 6

Chapter T

Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Chapter 15

Clinical Signs of Gastrointestinal Disease

Acute Abdomen. . .. ... 3
Steven L. Marks

Constipation and Obstipation. . . ......... ... ... ... ... ... ... ..... 10
Albert E. Jergens

Diarrhea, ACUte . . .. ... . 15
Erin Portillo

Diarrhea, Chronic—Canine . ... ... ... . . . . . . 20
Jocelyn Mott

Diarrhea, Chronic—Feline . ... ... ... . . . . . . . . . . . . 28
Sina Marsilio

Dyschezia and Tenesmus . . ... ...t 45
Alana Redfern

Dysphagia . ... ..o 51
Alana Redfern

Flatulence. . .. .. . 58
Gavin Olsen

Hematemesis . . . ... ... . . 63
Jocelyn Mott

Hematochezia ... ... ... . . . . . . . . 70
Julie Stegeman

Melena. . . ... 76
Julie Stegeman

Nutritional Approach to Acute Vomiting and Diarrhea .. .............. 84
Caitlin Grant, Sarah Dodd and Adronie Vlerbrugghe

Ptyalism . ... 88

Valerie J. Parker

Rectal and Anal Prolapse .. ......... ... . .. . 95
Eric R. Pope

Regurgitation. ... ... . 103
Rhonda L. Schulman



vi CONTENTS

Chapter 16 Vomiting, ACUte. . .. ... 110
Erin Portillo

Chapter 17 Vomiting, Chronic . ... .. . 116
John M. Crandell

Section Il Diseases of the Oral Cavity

Chapter 18 Craniomandibular Osteopathy . . ... . ... ... . .. ... ... ... 127
Nina R. Kieves, Amy N. Zide, Kathleen L. Ham and James Howard

Chapter 19 Feline Eosinophilic Dermatitis . . ............ .. . 134
Alexander H. Werner Resnick and Karen Helton-Rhodes

chapter 20 Oral Neoplasia, Benign. . ... ... ... ... . . . . . . . 141
Heidi B. Lobprise and Jason W. Soukup

chapter 21 Oral Neoplasia, Malignant ............ ... ... ... . ... ... ........ 147
Heidi B. Lobprise and Jason W. Soukup

Chapter 22 Phenobarbital-Responsive Sialadenosis. .. ........................ 155
Vivian K. Yau

Chapter 23 Sialadenitis. . . . ... 159
Jo Ann Morrison

Chapter 24 Salivary Mucocele. . . ... ... 164
Amy N. Zide, Nina R. Kieves, Kathleen L. Ham and James Howard

Chapter 25 Stomatitis. . ... 172
Larry Baker

Chapter 26 Stomatitis, Caudal —Feline. . ......... ... .. .. ... .. .. 179

Jan Bellows

section Il Diseases of the Esophagus

Chapter 27 Cricopharyngeal Achalasia . . ............ ... . ... ... ... ... ...... 189
Romy M. Heilmann and Stanley L. Marks

chapter 28  Gastroesophageal Diverticula . .. .......... ... . .. . . 195
Albert E. Jergens

Chapter 29 Esophageal Fistula .. ...... ... .. ... . .. ... ... 198
Louisa Ho-Eckart and Eric Zellner

Chapter 30 Esophageal Foreign Bodies. .. ....... ... ... ... ... ... 205
Albert E. Jergens

Chapter 31 Esophageal Neoplasia. . . ... . . . 209
Marlene L. Hauck

Chapter 32 Esophageal Stricture. . .. ... ... .. .. 214
Michael D. Willard

Chapter 33 Esophagitis. . . ... ... . . 220
Steve Hill

Chapter 34 Hiatal Hernia . .. ... ... .. . . 231

Kathryn A. Pitt, Philipp D. Mayhew and Stanley L. Marks



CONTENTS vii

Chapter 35 Megaesophagus. . . ... ... 238
Emilie Chaplow

Chapter 36 Nutritional Approach to Gastroesophageal Reflux Disease and
Megaesophagus. . . ... ... 247
Caitlin Grant, Sarah Dodd and Adronie Verbrugghe

Chapter 37 Spirocerca lupi . ... ... 251
Jocelyn Mott

Section IV Diseases of the Stomach

Chapter 38 Gastric and Intestinal Motility Disorders .. ......... ... . ... ... ..... 259
Jo Ann Morrison

Chapter 39 Gastric Dilation-Volvulus. . . ... ... ... . 266
April Blong

Chapter 40 Gastric Neoplasia, Benign. . . ... ... 273
Jennifer A. Mahoney

Chapter 41 Gastric Neoplasia, Malignant .. ......... ... ... ... ... .. ...... 278
Jennifer A. Mahoney

Chapter 42 Gastric Parasites . . . .. ... 285
Jeba Jesudoss Chelladurai and Matt T. Brewer

Chapter 43 Gastritis, Acute. . .. ... 289
Romy M. Heilmann

Chapter 44 Gastritis, Atrophic ... .. ... 296
Jessica M. Clemans

Chapter 45 Gastritis, ChroniC . . . . .. 300

Michelle Pressel

Chapter 46 Gastroduodenal Ulceration/Erosion. . .. ... ... . . .. ... 306
Michael D. Willard

Chapter 47 Gastroesophageal Reflux .. .......... ... ... . .. .. 313
Albert E. Jergens

Chapter 48 Helicobacter-Associated Gastritis . ... ... 317
Jan S. Suchodolski

Chapter 49 Hypertrophic Pyloric Gastropathy, Chronic . ....................... 324
Steven L. Marks

Section VV Diseases of the Intestines

Chapter 50 Bilious Vomiting Syndrome. . .. ... ... ... 331
Romy M. Heilmann and David C. Twedt

Chapter 51 Canine Parvovirus Infection .. ... .. . . . . ... 337
Willem J. Botha and Johan P Schoeman

chapter 52 Cobalamin Deficiency. ... ... ... .. 345
Jérg M. Steiner



viii CONTENTS

Chapter 53

Chapter 54

Chapter 55

Chapter 56

Chapter 57

Chapter 58

Chapter 59

Chapter 60

Chapter 61

Chapter 62

Chapter 63

Chapter 64

Chapter 65

Chapter 66

Chapter 67

Chapter 68

Chapter 69

Chapter 70

Chapter T4

Chapter 12

Cryptosporidiosis . . .. oo 350
Jeba Jesudoss Chelladurai and Matt T. Brewer

Diarrhea, Antibiotic Responsive ... ......... ... ... .. ... .. .. ..... 354
Karin Allenspach

Enteritis, Bacterial. . . . ... ... . 360
Krysta Deitz

Enterocolitis, Granulomatous . . ............. ... 370
Sina Marsilio

Feline Viral Enterides . .. ... .. . ... . . . . . .. 378
Jennifer E. Slovak

Food Reactions (Gastrointestinal), Adverse . . ............ ... ... .... 384
Laura Van Vertloo and Albert E. Jergens

Fungal Enteritides. . .. ... ... . . . 389
Jean-Sébastien Palerme

Gastroenteritis, Eosinophilic . .. ... ... .. 396
Michelle Pressel

Gastroenteritis, Hemorrhagic . .. ............ ... .. . . 402
Michael Curtis

Gastroenteritis, Lymphocytic-Plasmacytic . .............. ... ... ... 409
John M. Crandell

Gastrointestinal Obstruction. .. ......... ... ... .. .. ... ... . ...... 418
Jean-Sébastien Palerme and Albert E. Jergens

Gastrointestinal Lymphoma, Canine. ... ......... ... . ... ... 425
Steven E. Suter

Gastrointestinal Lymphoma, Feline . .. ... ... .. . . L. 431
Jennifer A. Mahoney

Glardiasis . . . .o 438

Jeba Jesudoss Chelladurai and Matt T. Brewer

Gluten-Sensitive Enteropathy in Irish Setters. ... ......... ... ... .... 441
Krysta Deitz

Immunoproliferative Enteropathy of Basenjis .. .................... 444
Gavin Olsen

Inflammatory Bowel Disease. . . ............... it 449
Albert E. Jergens

Intestinal Dysbiosis . . .. ... ... 454
Jan S. Suchodolski and Jérg M. Steiner

Intestinal Neoplasia, Benign ... ......... ... ... . .. . ... 460
Carrie A. Wood

Intestinal Neoplasia, Malignant. . ........... ... ... . ... ... ....... 464
Carrie A. Wood



CONTENTS ix

Chapter 73 INTUSSUSCEPLION . . . 470
Louisa Ho-Eckart and Eric Zellner

Chapter 74 Irritable Bowel Syndrome . ... ... ... .. ... 478
Alana Redfern

Chapter 75 Lymphangiectasia. ... ... . 484
Michael D. Willard

Chapter 76 Nutritional Approach to Chronic Enteropathies. .. .................. 490

Sarah Dodd, Caitlin Grant and Adronie Verbrugghe

Chapter TT Parasites, Gastrointestinal. . .. ... ... ... ... 506
Jeba Jesudoss Chelladurai and Matt T. Brewer

Chapter 78 Protein-Losing Enteropathy. . .. ... ... ... ... 513
Jorg M. Steiner

Chapter 79 Salmon Poisoning Disease . ........... ... .. 521
Jennifer E. Slovak

Chapter 80 Short Bowel Syndrome. . ... .. ... . . 526
Krysta Deitz

Section VI  Diseases of the Colon

Chapter 81 Atresia Ani. . .. 533
Eric Zellner and Louisa Ho-Eckart

Chapter 82 Clostridial Enterotoxicosis. . ... ... 539
Jennifer E. Slovak

Chapter 83 Colitisand Proctitis. . . . ... ... 546
Jo Ann Morrison

chapter 84  Colitis, Histiocytic Ulcerative. . . ........ ... ... ... ... . ... ... ..... 554
Jo Ann Morrison

Chapter 85 Colonic Neoplasia, Benign .. ... ... ... 559
Carrie A. Wood

Chapter 86 Colonic Neoplasia, Malignant. . . ............. ... ... ... ........ 564
Marlene L. Hauck

Chapter 87 Fiber-Responsive Large Bowel Diarrhea. . .. ... ... ... ... ... ..... 568
Michael S. Leib

Chapter 88 Megacolon. . ... .. 573
Laura Van Vertloo and Albert E. Jergens

Chapter 89 Perianal Fistula . . .. ... ... . . . . 581
Eric R. Pope

Chapter 90 Perineal Hernia. . . . ... ... . . 588
Fiona M. Little

Chapter 91 Rectal Stricture. . . ... ... 593

Eric R. Pope



X CONTENTS

Chapter 92 Rectoanal Polyps .. ... ... 601
Eric R. Pope
Chapter 93 THIChOMONIASIS . . . . . o 608

Jeba Jesudoss Chelladurai and Matt T. Brewer

Section VII Diseases of the Pancreas

Chapter 94 Nutritional Approach to Exocrine Pancreas Disease . . ................ 613
Caitlin Grant, Sarah Dodd and Adronie Verbrugghe

Chapter 95 Exocrine Pancreatic Insufficiency. . .......... ... ... . . L. 621
Jérg M. Steiner

Chapter 96 Pancreatic AbSCESS . . . . . ..o 628
Panagiotis G. Xenoulis

Chapter 97 Pancreatic Neoplasia. . . . ... . . ... 632
Nick Dervisis

Chapter 98 Pancreatic Nodular Hyperplasia. . .. ...... ... ... ... . .. .. ... ..., 637
Kate Holan

Chapter 99 Pancreatic Parasites . . ... .. ... 640

Jessica C. Pritchard

Chapter 100 Pancreatic Pseudocyst. . . .. .. .. 645
Panagiotis G. Xenoulis

chapter 101 Pancreatitis, Canine . . ... ... ... 649
Jean-Sébastien Palerme and Albert E. Jergens

chapter 102  Pancreatitis, Feline . ... ... ... . . 656
Albert E. Jergens

section VIl  Clinical Signs of Hepatobiliary Disease

Chapter LO3  ICLEIUS . . . . o . 665
Jean-Sébastien Palerme

chapter 104  Coagulopathy of Liver Disease . .. ...t 673
Peter J. Fernandes

Section IX  Diseases of the Liver

Chapter 105  Arteriovenous Malformation of the Liver ... ...................... 681
Ashleigh Seigneur

chapter 106 Cholangitis/Cholangiohepatitis Syndrome. ... ... ... ... ... ... ... 687
Jo Ann Morrison

chapter 407  Cholangitis, Destructive . ... ... ... ... .. 697
Jonathan A. Lidbury



Chapter 108

Chapter 109

Chapter 110

Chapter 111

Chapter 112

Chapter 11.3

Chapter 114

Chapter 115

Chapter 116

Chapter 117

Chapter 11.8

Chapter 119

Chapter 120

Chapter 121

Chapter 122

Chapter 123

Chapter 124

Chapter 125

Chapter 126

Chapter 127

CONTENTS

Cirrhosis and Fibrosis of the Liver . . ... ... ... . . . . ..
Jo Ann Morrison

Copper-Associated Hepatopathy ........... ... .. .. .. ... .. ......
Jo Ann Morrison

Ductal Plate Malformation . .. ... ... . .
Jo Ann Morrison

Glycogen Storage Disease . ...
Jessica C. Pritchard and Sharon A. Center

Glycogen-Type Vacuolar Hepatopathy. . . ......... ... ... ... ... ....
Ashleigh Seigneur

Hepatic Amyloid. . . ... ...
Kate Holan

Hepatic Encephalopathy. . . ... ... .. . . . .. .
Manolis K. Chatzis and Panagiotis G. Xenoulis

Hepatic Failure, Acute . ... .. ... .. . ... .
Yuri A. Lawrence

Hepatic Lipidosis. . .. ... oo
Panagiotis G. Xenoulis

Hepatic Neoplasia, Benign ... ... ... ... ... ... . ... ... ... ...,
Nick Dervisis

Hepatic Neoplasia, Malignant. . ......... ... ... ... . ... ... .......
Nick Dervisis

Hepatic Nodular Hyperplasia and Dysplastic Hyperplasia. ... ..........
Sean P McDonough and Sharon A. Center

Hepatitis, Chronic. .. ... ... .. . . .
Sean P McDonough and Sharon A. Center

Hepatitis, Granulomatous. . .. ....... ... ... ... ... .. ... ... ... ...
Jocelyn Mott

Hepatitis, Infectious (Viral) Canine . ......... ... ... . ... ... .......
Kate Holan

Hepatitis, Lobular Dissecting. . . ......... ... ... ... . ... ... .. .. ...
Jonathan A. Lidbury

Hepatitis, Nonspecific, Reactive ... ... ... ... . ... . .........
Jonathan A. Lidbury

Hepatitis, Suppurative and Hepatic Abscess ... ....................
Ashleigh Seigneur

Hepatopathy, Hyperthyroidism —Feline. .. ........................
Jonathan A. Lidbury

Hepatopathy, Infectious . . . ........ ... . ... . .. . ...
Yuri A. Lawrence and Randi Gold

Xi



xii CONTENTS

Chapter 128  Hepatoportal Microvascular Dysplasia. ... ............ ... ... ...... 836
Sean P McDonough and Sharon A. Center

Chapter 129  Hepatotoxins . . . . . ... .. 843
Michael D. Willard

chapter 430  Hypertension, Portal. .. ... ... . .. .. 850

Jo Ann Morrison

Chapter 3L LeploSpirosiS . . ..ottt 858
Mathios E. Mylonakis

chapter 132  Nutritional Approach to Hepatobiliary Diseases. . . .................. 866
Sarah Dodd, Caitlin Grant and Adronie Verbrugghe

chapter 433 Portosystemic Shunting, Acquired .. ....... .. ... ... . ... ... ... 878
Julie Stegeman

chapter 134 Portosystemic Vascular Anomaly, Congenital . ..................... 885
Kathleen L. Ham, James Howard, Amy N. Zide and Nina R. Kieves

section X  Diseases of the Biliary Tract

chapter 135  Bile Duct Obstruction (Extrahepatic) . . ......... ... ... ... ... ... ... 901
Jocelyn Mott

chapter 136  Biliary Duct or Gallbladder Rupture and Bile Peritonitis . .. ............ 910
Rebecca A.L. Walton

Chapter 437  Biliary Neoplasia. . ........ .. . 918
Christine Mullin and Craig A. Clifford

chapter 138  Cholecystitis and Choledochitis .. ......... ... ... ... ... ... ... ... 925
Yuri A. Lawrence

chapter 139  Cholecystitis, Emphysematous ... ......... ... ... ... ... ... ...... 932
Vivian K. Yau

Chapter 140  Cholelithiasis . . ... ... ... 937
Jocelyn Mott

chapter 141  Gallbladder Mucocele. . .. ... ... . . . . 943

James Howard, Kathleen L. Ham, Amy N. Zide and Nina R. Kieves



Contributors

Karin Allenspach, Dr.med.vet., DECVIM, PhD
Department of Veterinary Clinical Sciences
College of Veterinary Medicine

Iowa State University

Ames, lowa, USA

Larry Baker, DVM, FAVD, DAVDC
Northgate Pet Clinic
Decatur, Illinois, USA

Jan Bellows, DVM, DAVDC, ABVP
All Pet Dental
Weston, Florida, USA

April Blong, DVM, DACVECC
Lloyd Veterinary Medical Center
College of Veterinary Medicine
Iowa State University

Ames, lowa, USA

Willem J. Botha, BSc, BVSc (Hons)
Department of Companion Animal Clinical
Studies, Faculty of Veterinary Science

University of Pretoria
Onderstepoort, South Africa

Matt T. Brewer, DVM, PhD, DACVM
College of Veterinary Medicine

Iowa State University

Ames, lowa, USA

Sharon A. Center, DVM, DACVIM

Department of Clinical Sciences

Cornell University College of Veterinary
Medicine

Ithaca, New York, USA

Emilie Chaplow, VMD, DACVIM
VCA Animal Specialty Group
Los Angeles, California, USA

Manolis K. Chatzis, DVM, PhD
Clinic of Medicine

Faculty of Veterinary Medicine
University of Thessaly

Karditsa, Greece

Jeba Jesudoss Chelladurai, BVSc & AH,
MS, DACVM

College of Veterinary Medicine

Iowa State University

Ames, lowa, USA

Jessica M. Clemans, DVM, DACVIM

VCA MidWest Veterinary Referral &
Emergency Center

Council Bluffs, Iowa, USA

Craig A. Clifford, DVM, MS, DACVIM
(Oncology)

Hope Veterinary Specialists

Malvern, Pennsyslvania, USA

John M. Crandell, DVM, DACVIM
MedVet Akron
Akron, Ohio, USA

Michael Curtis, DVM, PhD, DACVA
Lloyd Veterinary Medical Center
College of Veterinary Medicine

Iowa State University

Ames, lowa, USA

xiii



Xiv CONTRIBUTORS

Krysta Deitz, DVM, MS, DACVIM

Southeast Veterinary Oncology and
Internal Medicine

Jacksonville, Florida, USA

Nick Dervisis, DVM, PhD, DACVIM
(Oncology)

Department of Small Animal Clinical
Sciences

Virginia-Maryland Regional College of
Veterinary Medicine

Blacksburg, Virginia, USA

Sarah Dodd, DVM, BSc
Ontario Veterinary College
University of Guelph
Guelph, Ontario, Canada

Peter J. Fernandes, DVM, DACVP
IDEXX Laboratories
Irvine, California, USA

Randi Gold, VMD, PhD

Department of Veterinary Pathobiology
Texas A&M College of Veterinary Medicine
College Station, Texas, USA

Caitlin Grant, DVM, BSc
Ontario Veterinary College
University of Guelph
Guelph, Ontario, Canada

Kathleen L. Ham, DVM, MS, DACVS-SA
Michigan State University
East Lansing, Michigan, USA

Marlene L. Hauck, DVM, PhD, DACVIM
(Oncology)

Bear Creek Veterinary Services

Victor, Montana, USA

Romy M. Heilmann, med.vet., Dr.med.vet.,
DACVIM (SAIM), DECVIM-CA, PhD
Small Animal Veterinary Teaching Hospital
College of Veterinary Medicine

University of Leipzig
Leipzig, Germany

Karen Helton-Rhodes, DVM, DACVD
Ceffyl Consulting
Edisto Island, South Carolina, USA

Steve Hill, DVM, MS, DACVIM
(SAIM)

Veterinary Specialty Hospital by Ethos
Veterinary Health

San Diego, California, USA

Louisa Ho-Eckart, BVSc Hons, MS,
DACVS-SA

Lloyd Veterinary Medical Center

College of Veterinary Medicine

Iowa State University

Ames, lowa, USA

Kate Holan, DVM, DACVIM

Department of Small Animal Clinical
Sciences

Veterinary Medical Center

Michigan State University

East Lansing, Michigan, USA

James Howard, DVM, MS
The Ohio State University
Columbus, Ohio, USA

Albert E. Jergens, DVM, PhD, DACVIM

Department of Veterinary Clinical
Sciences

College of Veterinary Medicine

Iowa State University

Ames, lowa, USA

Nina R. Kieves, DVM, DACVS-SA,
DACVSMR

The Ohio State University

Columbus, Ohio, USA

Yuri A. Lawrence, DVM, MS, MA, PhD,
DACVIM (SAIM)

Department of Small Animal Clinical
Sciences

College of Veterinary Medicine

Texas A&M University

College Station, Texas, USA



Michael S. Leib, DVM, MS, DACVIM

Virginia Maryland College of Veterinary
Medicine

Virginia Tech

Blacksburg, Virginia, USA

Jonathan A. Lidbury, BVMS, MRCVS, PhD,
DACVIM, DECVIM-CA

Department of Small Animal Clinical
Sciences

College of Veterinary Medicine

Texas A&M University

College Station, Texas, USA

Fiona M. Little, VMD, DACVS
Pasadena Veterinary Specialists
South Pasadena, California, USA

Heidi B. Lobprise, DVM, DAVDC
Main Street Veterinary Hospital
Haslet, Texas, USA

Jennifer A. Mahoney, DVM, DACVIM
(Oncology)

Ryan Veterinary Hospital

University of Pennsylvania School of
Veterinary Medicine

Philadelphia, Pennsylvania, USA

Stanley L. Marks, BVSc, DACVIM (SAIM,
Oncology), DACVN, PhD

University of California Davis School of
Veterinary Medicine

Davis, California, USA

Steven L. Marks, BVSc, MS, MRCVS,
DACVIM (SAIM)

North Carolina State University

College of Veterinary Medicine

Raleigh, North Carolina, USA

Sina Marsilio, Dr.med.vet., DVM, DACVIM
(SAIM), DECVIM-CA

Department of Small Animal Clinical
Science

Texas A&M University

College Station, Texas, USA

CONTRIBUTORS XV

Philipp D. Mayhew, BVM&S, DACVS

University of California Davis School of
Veterinary Medicine

Davis, California, USA

Sean P McDonough, DVM, PhD, DACVP
College of Veterinary Medicine

Cornell University

Ithaca, New York, USA

Jo Ann Morrison, DVM, MS, DACVIM
Banfield Pet Hospital
Vancouver, Washington, USA

Jocelyn Mott, DVM, DACVIM (SAIM)
Pasadena Veterinary Specialists
South Pasadena, California, USA

Christine Mullin, VMD, DACVIM
(Oncology)

Hope Veterinary Specialists

Malvern, Pennsylvania, USA

Mathios E. Mylonakis, DVM, PhD
Companion Animal Clinic

School of Veterinary Medicine
Aristotle University of Thessaloniki
Thessaloniki, Greece

Gavin Olsen, DVM, DACVIM (SAIM)
Carolina Veterinary Specialists
Greensboro, North Carolina, USA

Jean-Sébastien Palerme, DVM, MSc, DACVIM
College of Veterinary Medicine

Iowa State University

Ames, lowa, USA

Valerie J. Parker, DVM, DACVIM, DACVN
College of Veterinary Medicine

The Ohio State University

Columbus, Ohio, USA

Kathryn A. Pitt, DVM, MS
College of Veterinary Medicine
Michigan State University

East Lansing, Michigan, USA



XVvi CONTRIBUTORS

Eric R. Pope, DVM, MS, DACVS
School of Veterinary Medicine
Ross University

St Kitts, West Indies

Erin Portillo, MS, DVM, DACVIM
Valley Oak Veterinary Center
Chico, California, USA

Michelle Pressel, DVM, MS, DACVIM

Pacific Veterinary Specialists + Emergency
Service

Santa Cruz, California, USA

Jessica C. Pritchard, VMD, MS, DACVIM
(SAIM)

University of Wisconsin-Madison School of
Veterinary Medicine

Madison, Wisconsin, USA

Alana Redfern, DVM, MSc, DACVIM

Blue Pearl Specialty + Emergency Pet
Hospital

Long Island City, New York, USA

Johan P. Schoeman, BVSc, MMedVet (Med),
PhD, DECVIM

Department of Companion Animal Clinical
Studies, Faculty of Veterinary Science

University of Pretoria

Onderstepoort, South Africa

Rhonda L. Schulman, DVM, DACVIM
(SAIM)

Animal Specialty Group

Los Angeles, California, USA

Ashleigh Seigneur, DVM, MVSc, DACVIM

South Carolina Veterinary Specialists and
Emergency Care

Columbia, South Carolina, USA

Jennifer E. Slovak, DVM, MS, DACVIM
Veterinary Clinical Services

College of Veterinary Medicine
Washington State University

Pullman, Washington, USA

Jason W. Soukup, DVM, DAVDC
School of Veterinary Medicine
University of Wisconsin-Madison
Madison, Wisconsin, USA

Julie Stegeman, DVM, DACVIM (SAIM)

Southern California Veterinary Specialty
Hospital

Irvine, California, USA

Jorg M. Steiner, med.vet., Dr.med.vet.,
PhD, DACVIM, DECVIM-CA, AGAF

Department of Small Animal Clinical
Sciences

College of Veterinary Medicine and
Biomedical Sciences

Texas A&M University

College Station, Texas, USA

Jan S. Suchodolski, Dr.med.vet., PhD,
DACVM

Department of Small Animal Clinical
Sciences

College of Veterinary Medicine and
Biomedical Sciences

Texas A&M University

College Station, Texas, USA

Steven E. Suter, VMD, MS, PhD, DACVIM
(Oncology)

North Carolina State University

College of Veterinary Medicine

Raleigh, North Carolina, USA

David C. Twedt, DVM, DACVIM (SAIM)
Colorado State University

Veterinary Teaching Hospital

Fort Collins, Colorado, USA

Laura Van Vertloo, DVM, MS, DACVIM
Department of Veterinary Clinical Sciences
College of Veterinary Medicine

Iowa State University

Ames, lowa, USA

Adronie Verbrugghe, DVM, PhD, Dip ECVCN
Ontario Veterinary College

University of Guelph

Guelph, Ontario, Canada



Rebecca A.L. Walton, DVM, DACVECC
Lloyd Veterinary Medical Center
College of Veterinary Medicine

Iowa State University

Ames, lowa, USA

Alexander H. Werner Resnick, VMD,
DACVD

Animal Dermatology Center

Studio City, California, USA

Michael D. Willard, DVM, MS, DACVIM

College of Veterinary Medicine and
Biomedical Sciences

Texas A&M University

College Station, Texas, USA

Carrie A. Wood, DVM, DACVIM (Oncology)
Tufts University

Cummings School of Veterinary Medicine
North Grafton, Massachusetts, USA

CONTRIBUTORS xvii

Panagiotis G. Xenoulis, DVM, Dr.med.vet.,
PhD

Clinic of Medicine

Faculty of Veterinary Medicine

University of Thessaly

Karditsa, Greece

Vivian K. Yau, DVM, DACVIM (SAIM)
Veterinary Specialty Group of Glendora
Glendora, California, USA

Eric Zellner, DVM, DACVS-SA
Lloyd Veterinary Medical Center
College of Veterinary Medicine
Iowa State University

Ames, lowa, USA

Amy N. Zide, DVM
The Ohio State University
Columbus, Ohio, USA






About the Companion

Website

This book is accompanied by a companion website:
www.fiveminutevet.com/gastrointestinal

The website includes:
®  (Client education handouts.

Xix


http://www.fiveminutevet.com/gastrointestinal




Section I

Clinical Signs of
Gastrointestinal Disease







Acute Abdomen

DEFINITION/OVERVIEW

Acute abdomen is an emergency condition characterized by historical and physical examination
findings of a tense, painful abdomen. May be due to a life-threatening condition.

g, ETIOLOGY/PATHOPHYSIOLOGY

® A patient with abdominal pain has pain associated with distension of an organ, inflamma-
tion, traction on the mesentery or peritoneum, or ischemia.

® The abdominal viscera are sparsely innervated, and diffuse involvement is often necessary
to elicit pain; nerve endings also exist in the submucosa-muscularis layers of the
intestinal wall.

® Any process that causes fluid or gaseous distension (i.e., intestinal obstruction, gastric
dilation-volvulus, ileus) may produce pain.

® Inflammation produces abdominal pain by releasing vasoactive substances that directly
stimulate nerve endings.

®  Many nerves in the peritoneum are sensitive to a diffuse inflammatory response.

Systems Affected

Systems affected may depend on severity of pain and underlying disorder.

® Behavioral — trembling, inappetence, vocalizing, lethargy, depression, and abnormal postural
changes such as the praying position to achieve comfort.

®  Cardiovascular — severe inflammation, ischemia, systemic inflammatory response syndrome
(SIRS), and sepsis may lead to acute circulatory collapse (shock). In addition, tachycardia or
other arrhythmias may affect capillary refill time and mucous membrane color. Pain may
lead to arrhythmias on its own.

®  Gastrointestinal — vomiting, diarrhea, inappetence, generalized functional ileus; pancreatic
inflammation, necrosis, and abscesses may lead to cranial abdominal pain, vomiting, and ileus.

® Hepatobiliary — jaundice associated with extrahepatic cholestasis from biliary obstruction
(including pancreatitis) and bile peritonitis.

® Renal/urologic — azotemia can be due to prerenal causes (dehydration, hypovolemia, and
shock), renal causes (acute pyelonephritis and acute kidney injury), and postrenal causes
(urethral obstruction and uroperitoneum from bladder rupture).

® Respiratory — increased respiratory rate due to pain or metabolic disturbances.

Blackwells Five-Minute Veterinary Consult Clinical Companion: Small Animal Gastrointestinal Diseases,
First Edition. Edited by Jocelyn Mott and Jo Ann Morrison.
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|-- | SIGNALMENT/HISTORY

Dog and cat.

* Dogs more commonly but can be challenging to identify abdominal pain in feline patients.
Younger animals tend to have a higher incidence of trauma-related problems, intussuscep-
tions, and acquired diet- and infection-related diseases; older animals have a greater
frequency of malignancies.

Male cats and dogs are at higher risk for urethral obstruction.

Male Dalmatians in particular have a higher risk of urethral obstruction because of the high
incidence of urate urinary calculi.

German shepherds with pancreatic atrophy have a higher risk of mesenteric volvulus.
Patients treated with corticosteroids and nonsteroidal antiinflammatory drugs (NSAIDs) are
at higher risk for gastrointestinal (GI) ulceration and perforation.

Risk Factors

Exposure to NSAIDs or corticosteroid treatment — gastric, duodenal, or colonic ulcers.
Garbage or inappropriate food ingestion — pancreatitis or intestinal obstruction.
Foreign body ingestion — intestinal obstructions.

Abdominal trauma — hollow viscus rupture.

Hernia-intestinal obstruction/strangulation.

Historical Findings

Trembling, reluctance to move, inappetence, vomiting, diarrhea, vocalizing, and abnormal
postures (tucked up or praying position) — signs that the owner may notice.

Question owner carefully to ascertain what system is affected; for example, hematemesis
with a history of NSAID treatment suggests GI mucosal disruption.

Q CLINICAL FEATURES

Abnormalities include abdominal pain, splinting of the abdominal musculature, gas- or
fluid-filled abdominal organs, abdominal mass, ascites, pyrexia or hypothermia, tachycardia,
and tachypnea.

Once abdominal pain is confirmed, attempt to localize the pain to cranial, middle, or caudal
abdomen.

Perform a rectal examination to evaluate the colon, pelvic bones, urethra, and prostate, as
well as the presence of melena, fresh blood or mucus.

Rule out extraabdominal causes of pain by careful palpation of the kidneys, sublumbar mus-
cles, and thoracolumbar and lumbar vertebrae.

Pain associated with intervertebral disk disease often causes referred abdominal guarding and
is often mistaken for true abdominal pain. Renal pain can be associated with pyelonephritis.

(g DIFFERENTIAL DIAGNOSIS

Renal-associated pain, retroperitoneal pain, spinal or paraspinal pain, and disorders causing
diffuse muscle pain may mimic abdominal pain; careful history and physical examination
are essential in pursuing the appropriate problem.

Parvoviral enteritis can present similarly to intestinal obstructive disease; fecal parvoviral
antigen assay and complete blood cell count (leukopenia) are helpful differentiating
diagnostic tests.
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Gastrointestinal

® Stomach - gastritis, ulcers, perforation, foreign bodies, gastric dilation-volvulus.

® Intestine — obstruction (foreign bodies, intussusception, hernias), enteritis, ulcers,
perforations.

= Rupture after obstruction, ulceration, or blunt or penetrating trauma, or due to tumor growth.

® Vascular compromise from infarction, mesenteric volvulus, or torsion.

Pancreas

®  Pain associated with inflammation, abscess, ischemia.
®  Pancreatic masses or inflammation obstructing the biliary duct/papilla will cause jaundice.

Hepatic and Biliary System

® Rapid distension of the liver and its capsule can cause pain.
®  Gallbladder obstruction, rupture, or necrosis may lead to bile leakage and peritonitis.
® Hepatic abscess.

Spleen

® Splenic torsion, splenic masses, splenic thrombus, splenic abscess.

Urinary Tract

= Distension is the main cause of pain in the urinary tract.

® Lower urinary tract obstruction can be due to tumors of the trigone area of the bladder or
urethra, urinary calculi, or granulomatous urethritis.

® Traumatic rupture of the ureters or bladder is associated with blunt trauma and increased
intraabdominal pressure.

m Urethral tears can be associated with pelvic fractures from acute trauma.

® Free urine in the peritoneal cavity leads to a chemical peritonitis.

® Acute pyelonephritis, acute renal failure, nephroliths, and ureteroliths are uncommon
causes of acute abdomen.

Genital Tract

® Prostatitis and prostatic abscess, pyometra; ruptured pyometra or prostatic abscess can cause
endotoxemia, sepsis, and cardiovascular collapse.

= Infrequent causes include rupture of the gravid uterus after blunt abdominal trauma, uterine
torsion, ovarian tumor or torsion, and intraabdominal testicular torsion (cryptorchid).

Abdominal Wall/Diaphragm

® Umbilical, inguinal, scrotal, abdominal, or peritoneal hernias with strangulated viscera.

® Trauma or congenital defects leading to organ displacement or entrapment in the hernia will
lead to abdominal pain if the vascular supply of the organs involved becomes impaired or
ischemic.

® Hernias — intestinal obstruction/strangulation.

[ 2 DIAGNOSTICS
Complete Blood Cell Count/Biochemistry/Urinalysis

® Inflammation or infection may be associated with leukocytosis or leukopenia.
® Active inflammation will be characterized by a neutrophilic left shift.
= Anemia may be seen with blood loss associated with GI ulceration.
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® Azotemia is associated with prerenal, renal, and postrenal causes.

® Electrolyte abnormalities can help to evaluate GI disease (i.e., hypochloremic metabolic
alkalosis with gastric outflow obstruction) and renal disease (i.e., hyperkalemia with acute
renal failure or postrenal obstruction).

® Hyperbilirubinemia and elevated hepatic enzymes help localize a problem to the liver or
biliary tract. These changes may also be seen when associated with sepsis.

® Urine specific gravity (before fluid therapy) is needed to differentiate prerenal, renal, and
postrenal problems.

® Urine sediment may be helpful in acute renal failure, ethylene glycol intoxication, and
pyelonephritis.

Other Laboratory Tests

® Venous blood gas analysis including lactate concentration may indicate acid—base abnor-
malities, and increased lactate may be associated with hypoperfusion.

® Canine and feline pancreatic lipase immunoreactivity can be useful in evaluating
pancreatitis.

Imaging

Abdominal Radiography

® May see abdominal masses or changes in shape or shifting of abdominal organs.

®m Joss of abdominal detail with abdominal fluid accumulation is an indication for
abdominocentesis.

® Free abdominal gas is consistent with a ruptured GI viscus or infection with gas-producing
bacteria and is an indication for emergency surgery. Use caution when interpreting radio-
graphs following abdominocentesis with an open needle. Free gas may be introduced with
this technique.

® Use caution when evaluating postoperative radiographs; free gas is a normal postoperative
finding.

® Jleus is a consistent finding with peritonitis.

®  Characterize ileus as functional (due to metabolic or infectious causes) or mechanical (due
to obstruction).

® Foreign bodies may be radiopaque.

® Upper GI barium contrast radiographs are useful in evaluating the GI tract, particularly for
determination of GI obstruction.

® Toss of contrast and detail in the area of the pancreas can be observed with pancreatic
inflammation.

Abdominal Ultrasound

® A sensitive diagnostic tool for the detection of abdominal masses, abdominal fluid, abscesses,
cysts, lymphadenopathy, and biliary or urinary calculi.

m FAST (focused assessment with sonography in trauma) may be used for rapid assessment.

Abdominal Computed Tomography (CT)
B Very sensitive diagnostic tool that may be utilized especially when surgeon requires
additional information preoperatively.

Diagnostic Procedures

Abdominocentesis/Abdominal Fluid Analysis

® Perform abdominocentesis on all patients presenting with acute abdomen. Using a four-
quadrant approach my improve yield. Fluid can often be obtained for diagnostic evaluation
even when only a small amount of free abdominal fluid exists, well before detectable
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radiographic sensitivity. Ultrasound is much more sensitive than radiography for the
detection of fluid and can be used to direct abdominocentesis. Abdominal fluid analysis
with elevated white blood cell count, degenerate neutrophils, and intracellular bacteria
is consistent with septic peritonitis and is an indication for immediate surgery.

Diagnostic peritoneal lavage can be performed by introducing sterile saline (10-20 mL/kg,
warmed to approach body temperature) and performing abdominocentesis.

Measurement of glucose concentration in abdominal effusion may aid in the diagnosis of
septic abdomen.

Pancreatitis patients may have an abdominal effusion characterized as a nonseptic (sterile)
peritonitis.

Creatinine concentration higher in abdominal fluid than in serum indicates urinary tract
leakage.

Similarly, higher bilirubin concentration in abdominal fluid than in serum indicates bile
peritonitis.

Sedation and Abdominal Palpation

Because of abdominal splinting associated with pain, a thorough abdominal palpation is
often not possible without sedation; this is particularly useful for detecting intestinal foreign
bodies that do not appear on survey radiographs.

Exploratory Laparotomy

Surgery may be useful diagnostically (as well as therapeutically) when ultrasonography is
not available or when no definitive cause of the acute abdomen has been established with
appropriate diagnostics.

) THERAPEUTICS

Inpatient management with supportive care until decision about whether the problem is to
be treated medically or surgically. Early intervention with surgery is important when
indicated.

Aggressive therapy and prompt identification of the underlying cause are very important.
Many causes of acute abdominal pain require emergency surgical intervention.

Drugs of Choice

Pain medication may be indicated for control of abdominal discomfort and provide some
sedation.

Opioids

Fentanyl: 2-5ng/kg as initial IV bolus, 2-10ng/kg/h as constant rate infusion (CRI).
Hydromorphone: 0.05-0.2mg/kg SQ, IM, IV q 4-6h.

Morphine: 0.5-2mg/kg SQ, IM, q 4-6h.

Buprenorphine: 0.01-0.02mg/kg SQ, IM, IV q 4-6 h.

Methadone: 0.1-0.4 mg/kg SQ, IM, IV q 6 h.

Histamine H2 Antagonists

Reduce gastric acid production.
Famotidine: 0.1-0.2mg/kg IV, SQ or IM q 12h.
Ranitidine: 2mg/kg IV q 8h.

Proton Pump Inhibitor (PPI)

Pantoprazole: 0.5-1 mg/kg IV as a CRI over 12-24h.
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Protectants
® Sucralfate: 0.25-1g PO q 8h.

Antiemetics

= Metoclopramide: 0.2-0.4 mg/kg IV q 6-8h (or 24-hour CRI).
® Maropitant: 1 mg/kg SQ q 24 h dogs, 0.5mg/kg SQ q 2 4h cats.
® Ondansetron: 0.5-1 mg/kg IV slowly q 6-12h.

® Dolasetron: 1 mg/kg IV qd.

Antibiotics

= Antibiotics may be indicated if signs of infection (fever, elevated white blood cell count,
positive culture) are seen.

® Broad spectrum for gram positive, gram negative, and anaerobic bacteria.

®  Gram stain and cultures prior to treatment if possible.

Precautions/Interactions

® Gentamicin and most NSAIDs can be nephrotoxic and should be used with caution in
hypovolemic patients and those with renal impairment.
® Do not use metoclopramide if GI obstruction is suspected.

Appropriate Health Care

m Keep patient NPO if vomiting, until a definitive cause is determined and addressed.

® Intravenous fluid therapy is usually required because of the large fluid loss associated with
an acute abdomen; the goal is to restore the normal circulating blood volume.

m If severe circulatory compromise (shock) exists, supplement initially with isotonic crystal-
loid fluids (90 mL/kg dogs; 45-60 mL/kg cats) over 1-2 h; hypertonic fluids or colloids may
also be beneficial.

® Evaluate hydration and electrolytes (with appropriate treatment adjustments) frequently
after commencement of treatment.

Nursing Care

® Patients usually require intensive medical care and frequent evaluation of vital signs and
laboratory parameters.

Diet
® Most patients will be NPO during assessment until a diagnosis can be made. Dietary

decisions should be made with consideration of the underlying disease and required therapy.
Diets designed for tube feeding may also be required.

Activity

® Activity levels will be dictated by underlying disease and required procedures.

Surgical Considerations

® Many different causes of an acute abdomen (with both medical and surgical treatments)
exist; make a definitive diagnosis whenever possible prior to surgical intervention.

® This can prevent both potentially unnecessary and expensive surgical procedures and
associated morbidity and mortality.

= Tt will also allow the surgeon to prepare for the task and to educate the owner on the
prognosis and costs involved.



