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By David W. Ramey, DVM

Highlights:

Shared decision making, economic pressures can lead to 
abuse of the VCPR.

Communication is critical to avoiding uncomfortable and 
ethically challenging requests.

Severing a strained relationship with an owner can be in 
the veterinarian’s best interest.

The relationship between a veterinarian, their client and 
the horse—the veterinary-client-patient relationship 
(VCPR)—is one of tremendous opportunity to do good for 
the horse. When horse owners and veterinarians work 
together, the health and quality of life of the horse can be 
improved significantly. But while this therapeutic alliance 
involves important and specific obligations on the part of 
the veterinarian, owners and trainers also have obligations 
so as to not put the veterinarian in an ethically compro-
mising position. 

Veterinarians have a fiduciary relationship
For an effective diagnostic and therapeutic process, there 
must be a bond of trust between the veterinarian and 
client. For example, veterinarians trust clients to share all 
relevant information about their horses; clients trust veteri-
narians to make accurate diagnoses and provide effective 
treatments. Trust builds a special bond. Unfortunately, that 
bond can be easily abused or taken for granted. 

The evolution of the VCPR
Historically, horse owners and trainers were willing to 
readily defer to the professional authority of the veterinari-
an, much as they were willing to defer to physicians in 
matters of their own healthcare. 

In the 20th century, however, things began to change with 
the advent of shared decision making. Under this arrange-
ment, the owner or trainer makes views and choices based 
on personal beliefs, as well as on information obtained 
from friends, magazines and the Internet. Regardless of 
their merit, these views are important for a treating veteri-
narian when considering an appropriate course of 
treatment. In many situations, veterinary decision making 
is no longer simply a matter of what the veterinarian 
thinks is best.

When the VCPR gets complicated
In most circumstances, the VCPR works well. However, 
while shared decision making is empowering to horse 
owners, the explosion of readily available but often con-
flicting information and advice to horse owners can 
confuse veterinary decision-making and lead to requests 
made of the veterinarian that may not be in the best 
interest of the horse. Such requests often are made in the 
name of improved or increased performance.

Equine veterinarians may face requests to inject substances
that may contravene established rules, receive requests to 
falsify records, or perform procedures which may not be in 
the horse’s best interest. These requests can raise serious 
conflicts for ethical veterinarians, conflicts about which 
owners and trainers may be unaware.

Economic Pressures
Of course, veterinarians do not have to provide services 
that are fundamentally opposed to their personal beliefs. 
However, veterinary medicine is also a business. Thus, 
when a client presents a veterinarian with an ethically 
challenging request, the veterinarian may feel pressure to 
do the procedure or otherwise lose business. Economic 
pressure is a tremendous motivator; unfortunately, such 
motivation is not always in the best interest of the horse or 
the VCPR.

Other considerations can make simply responding to a 
client’s request for unneeded or unethical services uncom-
fortable, as well. In most circumstances, any repercussions 
will fall on the veterinarian. For example:

injected at a client’s request, the responsibility for 
those reactions will fall on the veterinarian. “Because 
the client asked me to,” is not a tenable defense if 
malpractice action is pursued.

for example, scratching a horse from a race or 
writing an excuse from a show—a veterinarian can 
be suspended and/or fined. It’s unreasonable to 
expect a veterinarian to jeopardize their license in an 
effort to respond to an unethical request.

Communication is critical
Many uncomfortable situations can be resolved with good 
communication skills. Requests may not be clear; owners 
may feel as if they are wasting the veterinarian’s valuable 
time; they may omit details of the horse’s history which 
they feel are not important; they may fail to mention 
important things that they fear will place them in an  

Ethics: Ethics, the VCPR and doing what the client requests

continued on page IV
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Ethics, continued from page III
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To view the complete educational program or to register 
for the meeting and optional group excursions, visit 
www.aaep.org/info/resort-symposium. The registration 
deadline is Jan. 6, 2017.

Thanks to IDEXX and Merial for their sponsorship  
of the 19th Annual  
Resort Symposium.

Escape to the Caribbean for midwinter CE 
AAEP’s Resort Symposium in Grand Cayman to spotlight sport horse medicine

unfavorable light; owners may not have a good under-
standing of veterinary medicine and its terminology; they 
may not even know that their requests put the veterinarian 
in an uncomfortable position.

The key to avoiding such conflicts is open communication. 
At all times, but particularly when faced with ethically 
challenging requests, veterinarians, horse owners and 
trainers should: 

discussions 

rationales for the owner’s requests

concerns expressed 

What happens when an owner or trainer insists on an 
ethically questionable course of action? 
While shared decision making can help facilitate under-
standing between owners, trainers and veterinarians, in 
some cases, uncomfortable demands of the veterinarian 
may still be made. Resolving such demands can require 
some skill on the part of the veterinarian. For example, a 

veterinarian may suggest, “I understand that you have 
heard that there is a medication that can help your horse, 
but I also think that he will get better if you just wait a bit 
longer. What do you think?” Or, “I understand that you 
think this is what is best for your horse. Would you be 
willing to look over this information sheet and then call 
me so we can talk about it?”

What can a veterinarian do with a particularly frustrating 
owner or trainer?
Sometimes the needs or demands of the trainer are 
unyielding, and they strain the therapeutic alliance. There 
may be occasions when no agreeable compromise can be 
reached. In such cases, it may be in the veterinarian’s best 
interest to sever the relationship. A veterinarian simply 
cannot practice when feeling their ethical standards are 
under siege.

The VCPR holds considerable healing power for the horse. 
However, it is a relationship that can also be abused, and 
sometimes in ways that may not be immediately apparent. 
Veterinarians should not act as technicians responding to 
the wishes of their clients; clients should not make 
demands that are not in the best health interest of their 
horses. Even in the most difficult situations, the potential 
exists to pursue options that can improve the quality of 
life and health for everyone, especially the horse.

Dr. Ramey is the owner of Ramey Equine in Encino, 
Calif., and a member of the AAEP’s Professional Conduct 
and Ethics Committee.

http://www.aaep.org/info/resort-symposium
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By Stuart Brown II, DVM

The AVMA House of Delegates (HoD) meeting, held Aug. 
4-5 in conjunction with the AVMA Convention in San 
Antonio, Texas, featured passage of a pair of bylaw 
amendments and resolutions as well as introduction of a 
Veterinary Information Forum that yielded strategies on 
three topics considered important by delegates and their 
constituents.

The Veterinary Information Forum provided delegates 
with an open dialogue on topics derived from outreach to 
their respective constituent groups and assimilated by the 
House Advisory Council. Thorough discussions of cyber-
bullying, student debt and AVMA’s support of large 
animal veterinary practice resulted in strategy develop-
ment for each topic to be initiated by the AVMA staff 
with follow up by appropriate leadership groups within 
the HoD and board of directors.

Bylaw amendments passed by the HoD require at least 
one of the two AVMA positions of executive vice 
president (CEO) and assistant executive vice president be 
held by a veterinarian and voting member of the associa-
tion for at least five years prior to election; and for the 
Treasurer to become an official, non-voting member of 
the board of directors. 

Resolutions supported by the HoD provide for education 
of the public and clients on free-roaming, owned cats; 
and inclusion of a financial and wellness literacy standard 

in the AVMA COE approach 
to accreditation of schools as 
initiated by the Student 
AVMA.

In other business, Dr. 
Michael Topper and Dr. 
Stacy Pritt were elected presi-
dent-elect and vice president, 
respectively, of the AVMA. In 
the days following the 
convention, the AVMA board 
of directors named Dr. Janet 
Donlin as AVMA executive 
vice president (CEO), 
succeeding the retiring Dr. Ron DeHaven. We look 
forward to Dr. Donlin’s leadership and appreciate her 
engagement as a member of the AAEP. 

Dr. Cynthia MacKenzie and I appreciate the opportunity 
to serve the AAEP as delegates to the AVMA HoD. We 
welcome any questions, comments or input from the 
membership on any topics or issues that relate to the 
engagement of the AVMA from our segment of the 
profession.

Dr. Brown is a partner in Hagyard Equine Medical 
Institute in Lexington, Ky. He serves on the AAEP board 
of directors, as a member of the Welfare and Public Policy 
Advisory Council and as alternate delegate to the AVMA’s 
House of Delegates.

Delegate Corner: AVMA forum tackles cyberbullying, student debt and support  
of large animal practice

Dr. Stuart Brown II

AAEP podcast sheds valuable light on starting your own practice

If you are a new practitioner, student 
or veteran practitioner considering 
taking the leap of faith and starting 
your own practice, you’ll want to 
download and listen to the September 
episode of AAEP Practice Life, a 
recently launched monthly podcast 
about life as an equine veterinarian.

In the September episode, entitled “Opening Your Own 
Equine Practice,” Drs. Karen Bolten, Lisa Kivett and Matt 

Kornatowski dispense the lessons they’ve learned as new 
practice owners. The trio discuss the challenges they’ve 
faced and share what they know now that they wish they 
had known when starting out.

Search “AAEP Practice Life” on iTunes to download the 
current episode or subscribe to future episodes. Listen in 
your truck between calls, in the clinic between appoint-
ments or at home in your spare time.
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M
ake a splash!
  at AAEP  

Annual Convention  

         in Orlando

Whether you’ve been out of school two years or 20, your practice has four  
wheels or four walls, or your patients embody pleasure, sport or work, dive in for 
professional and personal growth at the AAEP’s 62nd Annual Convention, Dec. 3-7 
at Orlando’s Orange County Convention Center. Over 100 hours of CE, daily 
networking events and more than 300 solutions providers in the trade show offer 
countless opportunities to make a splash for your practice. 

Register by Nov. 1 for best rate:  

www.aaep.org/info/convention-registration

HEADLINERS

This year’s keynote address covers ground consistently ranked as a priority by 
AAEP members: ethics. In his motivational presentation, “Every Choice Has a 
Consequence: Ethics, Integrity and the Power of Choices in Life and Business,” 
acclaimed ethics speaker Chuck Gallagher will draw upon personal stories and 
poignant life lessons to help equine veterinarians and practices increase ethics 
awareness to achieve professional and personal success. 
Sponsored by Merck Animal Health.

Renowned airway surgeon and pioneer in laryngeal procedures Dr. Norm 
Ducharme will help practitioners recognize, diagnose and treat the variety of 
performance-limiting upper airway problems during his Frank J. Milne State-of-
the-Art Lecture, “Equine Upper Airways: Intersection of Evidence-Based Data, 
Emerging Discoveries and the ‘Veterinary Art’.” His lecture will focus on clinical 
applications of various upper airway problems and include unpublished data on 
management of complications as well as advances in standing laryngoplasty. 
Sponsored by Platinum Performance.

HEALTH AND WELLNESS

Manage the physical and emotional demands of the profession with help  
from the AAEP’s new initiative, “AAEP Healthy Practice: Wellness for  
work, well-being for life.” Offerings include a general session on student  
loan repayment; Table Topics on quality of life, burnout, cyberbullying  
and pregnancy in practice; and a Health Fair within the trade show offering  
quick and complimentary health screening services.  
The Health Fair is sponsored by EQUUS/EquiManagement, Nutramax Laboratories,  
Platinum Performance and Zoetis.

http://www.aaep.org/info/convention-registration
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PERSONAL CONNECTIONS

The annual convention is your best opportunity to catch 
up with old classmates and strike up new relationships 
with practitioners you meet on-site or only know through 
Rounds discussions online. Expand your professional 
footprint at the many meetings, receptions and social 
events offered during the convention. 

SOCIAL MEDIA

Whether you’ll be joining us in 
Orlando or, regrettably, unable 
to make it this year, engage with 
the convention on social media.

Like the convention at www.
facebook.com/AAEPConvention; 
and follow @AAEPHorseDocs 
on Instagram and Twitter. Be 
sure to use the hashtag 
#AAEP16 when posting.

And if it’s not already installed on your mobile device, 
download the upgraded AAEP Convention App by 
searching “AAEP Education” at the App Store or Google 
Play. The app places the entire meeting in the palm of your 
hand and features messaging, social media integration, 
calendar syncing, exhibitor filtering and more. 
Sponsored by Zoetis.

ORLANDO’S MAGIC

The Orange County Convention Center is situated on 
International Drive, Orlando’s entertainment, dining and 
shopping thoroughfare, and a stone’s throw from 
renowned theme parks. A convenient trolley service links 
the convention district with International Drive offerings. 

While in Orlando, enjoy discounted admission to the 
parks of Walt Disney World and SeaWorld. Purchase 
afternoon and discounted multi-day tickets to Walt Disney 
World Resort at http://tinyurl.com/aaepdis; purchase 
discounted tickets to SeaWorld and its Aquatica waterpark 
at http://tinyurl.com/aaepsea.

FOUNDATION ‘FUN-RAISING’

How low can you go? Aim for birdies and eagles at the AAEP Foundation Benefit Golf Tournament on Saturday, Dec. 3 
at Shingle Creek Golf Club, named 2015 Best Golf Course in Orlando by Golf Orlando Florida and located less than five 
minutes from convention hotels. Download an entry form for the scramble 
tournament at www.aaep.org/info/golf. Register by Nov. 1 for best rate. 
Sponsored by Patterson Veterinary, Equine Division. 

The Free, an upscale party band that deftly covers comfort songs from 
artists in a variety of musical genres, will have the dance floor hopping with 
a high-energy performance at the 20th Annual AAEP Foundation 
Celebration. Join your colleagues on Tuesday, Dec. 6 for a buffet dinner and 
open bar from 6:00-8:00 p.m., silent auction and entertainment. Tickets 
may be purchased with your convention registration or on-site. The 
Foundation is accepting auction item donations until Oct. 28 and cash 
donations. Learn more at http://tinyurl.com/aaepfcel. Sponsored by Zoetis.
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Begin planning your Orlando experience at  

www.visitorlando.com.

http://www.facebook.com/AAEPConvention
http://tinyurl.com/aaepdis
http://tinyurl.com/aaepsea
http://www.aaep.org/info/golf
http://tinyurl.com/aaepfcel
http://www.visitorlando.com
http://www.facebook.com/AAEPConvention
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In recent months, several members have contacted the 
AAEP about how to access the “supporting information” 
such as supplementary items and videos occasionally 
referenced within or at the conclusion of papers 
presented in EVE. 

The supporting information is available through the 
Wiley Online Library, which is accessible through a link 
on the AAEP website. Log in to www.aaep.org; click the 
“Publications” icon in the navigation bar; select “Equine 
Veterinary Education”; then click the link to the Wiley 
Online Library within the EVE introductory copy.

The Wiley Online Library page features links to the five 
most recent issues of EVE as well as a “See all” link for 
access to older issues. Select the link to your desired issue 
to open a table of contents. Click the relevant headline to 
open an HTML version of the article. Scroll to the 
bottom of the article and click the “Supporting 
Information” bar to access the supplementary informa-
tion. 

For additional information or support, please contact 
John Cooney, publications coordinator, at jcooney@aaep.
org or (859) 233-0147.

How to access ‘supporting information’ cited in EVE articles

Click “Supporting Information” at the conclusion of EVE 
articles in the Wiley Online Library.

Touch Point: Electronic examination wellness form available for use with clients

The examination is the cornerstone 
of the veterinarian-client-patient-rela-
tionship. Our patient may not talk, 
but they can “speak” to us through a 
well-performed exam. When done 
properly, the examination transforms 

information into insight and builds trust between the 
owner or trainer and veterinarian.

If we think of the examination solely as a clinical tool, 
however, we miss the opportunity to create stronger rela-
tionships with our clients. Our clients value how we treat 
them just as much as they value our medical treatment of 
their horses.

The AAEP surveyed over 6,000 horse owners and trainers 
and found that relationship factors are as important to 
client satisfaction as your ability to provide veterinary care.

Your clients want you to:

visit.

-
tions in terminology they can understand.

As a practitioner, you can use the examination to deliver 
all of these important client satisfaction drivers, plus 
excellent veterinary care. The principles of a relationship-
focused examination can be performed during any type of 
examination, in any type of equine practice.

New for you is a wellness examination form template that 
can be modified for your use with your clients. Visit “The 
Examination” section of touch.aaep.org to download the 
electronic wellness template and other resources to help 
you provide a client-focused examination.  

http://www.aaep.org
http://touch.aaep.org
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AAEP Foundation launches ‘My Mentor’ giving program

Honor a mentor and 
support future equine 
veterinarians through 
the AAEP Foundation’s 
new philanthropic giving 
program “My Mentor.” 

All voluntary contributions in honor of a mentor are 
earmarked toward creation of a scholarship endowment 
for equine veterinary students.

The Foundation is seeking $5,000 donations to honor 
mentors. Donations may be made by an individual or col-
lectively by a group of individuals. Mentors could include 
former teachers, colleagues, family members, friends or 
others who have made an impact on your life. Once the 

donation is fulfilled, your mentor’s name will live forever on 
the My Mentor Honor Wall on the Foundation’s website. 

The long-term goal is to raise $1 million to endow these 
scholarships; the short-term goal is to kick-start the effort 
and celebrate this new and exciting program at the AAEP’s 
62nd Annual Convention in Orlando, Fla., with mentors 
already nominated.

Each one of us has a story of how someone influenced our 
career in a positive way. Won’t you help us help horses by 
honoring your mentor today? Contributions can be made 
online at www.aaepfoundation.org or by calling the 
Foundation at (859) 233-0147 or (800) 443-0177 (toll 
free in the U.S. and Canada).

Express your gratitude to clients this holiday season with 
a gift that will keep your practice top of mind throughout 
the year: the 2017 AAEP Horse Sense Calendar.

The calendar, which is customized to include your 
practice’s contact information, features a majestic horse 
photo each month, two pages of anatomical diagrams and 
a chart on the back cover to help your clients keep track 
of important health dates.

In addition to the executive-style calendar, a small, 
adhesive “stick-up” calendar imprinted with your 
practice’s contact information is available in quantities of 
150 or more. This 3” by 2 ¼” calendar can be placed on 
refrigerators, filing cabinets or in vehicles. Each order 
comes with a complimentary display box.

A generous portion of every calendar order is earmarked 
to the AAEP Foundation and invested in projects and 
programs that benefit the welfare of the horse. 

 
Calendar orders must be placed by Nov. 1 to ensure 
holiday delivery. To order your copies, visit http://tinyurl.
com/mjmly4h.

Reward clients and support equine welfare with the 2017 AAEP calendar

The AAEP is assembling the 2017 lineup of DVM experts for its monthly Ask the Vet online forum 
and has several slots open during the year. 

Ask the Vet enables horse owners to submit questions to the specific month’s expert on a particular 
subject or topic in veterinary medicine. Each month’s Q&A is archived within the Owners’ section of 
www.aaep.org to serve as an educational resource.

If you are interested in volunteering your expertise, please contact Dana Kirkland, sponsorship and 
advertising coordinator, at dkirkland@aaep.org.

Volunteer your expertise for 2017 ‘Ask the Vet’ online forum

http://www.aaepfoundation.org
http://www.aaep.org
mailto:dkirkland@aaep.org
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Dr. Gordon Layton, a prominent 
Central Kentucky equine veterinar-
ian, Thoroughbred breeder, and 
co-owner of Loch Lea Antiques 
and Farm, died Aug. 28 at his 
home in Paris, Ky. He was 84.

A 1956 graduate of Cornell 
University, Dr. Layton practiced 
veterinary medicine until his 
retirement in 2008. In 1979, he 
became the first equine veterinarian 

in North America to use ultrasound to determine early 
pregnancy status of mares. Among his clients were 
Claiborne Farm and Runnymede Farm.

He and his wife, Lyn, founded Loch Lea Farm in 1964 
where they raised many successful Thoroughbreds, 
including Hall of Famer Bold n’ Determined and 2008 
champion juvenile filly Stardom Bound.

AAEP mourns the passing of two Honor Roll members

Dr. Gordon Layton

Longtime Mid-Atlantic practitioner 
Dr. John S. “Shack” Kenney, a 
co-breeder of Albatross, U.S. 
harness racing’s Horse of the Year 
in 1971-72 and a major influence 
on the Standardbred breed as a 
sire, died Aug. 27 at the age of 79.

According to The Blood-Horse, Dr. 
Kenney taught surgery at his alma 
mater Cornell University in 
1961-62 before being drafted into 

the Army. He eventually moved to the Mid-Atlantic 
region to work at harness tracks in Pennsylvania, New 
Jersey and Delaware. Dr. Kenney also owned a farm in 
New Jersey. 

Dr. Kenney operated a general practice for much of his 
career, handling reproductive and performance-related 
issues for all breeds.

Dr. John Kenney

Through its commitment to the Science of Healthier Animals™, Merck Animal Health offers veterinarians and horse 
owners one of the most comprehensive product lines in the equine industry. Backed by more than 70 years of innovation, 

the Merck Animal Health equine vaccine portfolio is known for its quality and 
safety, featuring products like the one-and-only Flu Avert® I.N. and the tried-and- 
true Prestige® line of vaccines. Its pharmaceutical line is trusted by veterinarians and 
horse owners to help manage pain and support performance, headlined by Regu-
Mate® (altrenogest), Panacur® (fenbendazole) and Banamine® (flunixin meglumine). 

Proud to be a 15-year AAEP Educational Partner, Merck Animal Health continues 
to elevate equine care through one-of-a-kind programs, including:

Biosurveillance Program: An ongoing nationwide equine respiratory surveillance program in partnership with 
the University of California, Davis, School of Veterinary Medicine to study the prevalence and epidemiology of 
relevant viral and bacterial respiratory pathogens, with the goal of equipping the industry with information to 
help control, treat and prevent devastating infectious respiratory disease outbreaks.

Unwanted Horse Veterinary Relief Campaign: A nonprofit partnership between Merck Animal Health and 
AAEP to provide qualifying equine rescue and retirement facilities with complimentary equine vaccines for 
horses in their care. Learn more at www.uhvrc.org.

Horse Care for Life™: Developed in partnership with Purina Animal Nutrition, Horse Care for Life champions 
the veterinarian as the best source for equine healthcare and nutrition. Horse Care for Life provides horse 
owners one-stop health and nutrition education tailored to their horse’s age and use. 

For more information, contact a Merck Animal Health sales representative or visit 
www.merck-animal-health-equine.com.

AAEP Educational Partner Profile: Merck Animal Health

http://www.uhvrc.org
http://www.merck-animal-health-equine.com
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The AAEP welcomes new members and congratulates recent graduates

New Members:

Lauren P. Bowen, DVM, San Juan Capistrano, CA
Michelle Hansen Bultje, DVM, Mitchell, SD
Miriam Audrey de Feu, DVM, Vancouver, BC, Canada
Flavio Desessards De La Corte, DVM, Santa Maria, RS, Brazil
Deborah A. Fisher, DVM, Verona, NY
Victor Giacomozzi, DVM, Puerto Montt, Chile
Avi Iuchtman, DVM, DM Misgav, Israel
Anastasios Moschos, DVM, Asperg, Baden-Wurttemberg, 

Germany
Michele Mucciante, DVM, Brookings, SD
Karoline Alves Rodrigues, DVM MSc, Jundiai, Brazil
Reuben Johnston Rose, DVSc PhD, Jindabyne, Australia
Adriana G. Silva, DVM, Oconomowoc, WI
Jose Suarez, DVM, Zurich, Germany
Tara L. Trimble, DVM, Ocala, FL

Recent Graduates:

Ashley Appelhans, DVM, Simpsonville, KY
Jamie Ashbrook, DVM, Salado, TX
Caitlyn Best, DVM, Prince George, BC, Canada
Morgan Bosch, DVM, Columbus, OH
S. Katie Coleman, DVM, Earlysville, VA
Mireille Godbout, DVM, Gatineau, QC, Canada
Josh D. Goff, DVM, Guthrie, OK

Brianne Hagerty, DVM, Snohomish, WA
Hannah Hinson, DVM, Blacksburg, VA
Katlin J. Hornig, DVM, Alamosa, CO
Lauren Elizabeth Hughes, DVM, Dover, NH
Valerie M. Kappes, DVM, Lansing, MI
Susannah Kennedy, DVM, Aliquippa, PA
Hayley Rachelle Kosolofski, DVM, Sherwood Park, AB, 

Canada
Melissa Lauren Maddux, DVM, Kodak, TN
Marc McCaughan, DVM, Downey, CA
Katie O’Hanley, DVM, Moncton, NB, Canada
Paul Repenning, DVM, Charlotte Hall, MD
Katie Schlecker, DVM, Scottsville, NY
Natalie Shehan, DVM, Edmond, OK
Darby Sherrod, DVM, Tioga, TX
Rachel Shutter, DVM, Rapid City, SD
Bailey Smith, DVM, Calgary, AB, Canada
Mindy Smith, DVM, Fort Collins, CO
Morgan Taylor Solomon, DVM, Weatherford, TX
Gretchen Elizabeth Syburg, DVM, Oconomowoc, WI
Morgan Taylor, VMD, Urbana, IL
Emily Thometz, DVM, Gilbert, AZ
Paige Ashton Williams, DVM, Bishop, GA
Marcus Jeffrey Wisniewski, DVM, Oconomowoc, WI
Juliana Wurzler, DVM, Angels Camp, CA

The University of Kentucky Gluck Equine Research 
Foundation will induct Drs. Norm Ducharme, Sue 
Dyson and Susan Stover into the UK Equine Research 
Hall of Fame on Oct. 25.

Dr. Ducharme, James Law professor of surgery and 
staff surgeon at Cornell University Hospital for 
Animals and Cornell Ruffian Equine Specialists, has 
focused much of his clinical and research effort on 
understanding the equine upper airway physiology 
during exercise. He will present the Milne Lecture at 
the upcoming AAEP Annual Convention.

Dr. Dyson, head of clinical orthopedics in Animal Health Trust’s Centre for Equine Studies in the United Kingdom, is 
renowned in equine orthopedics, with a particular interest in lameness and poor performance.

Dr. Stover, professor of anatomy, physiology and cell biology at the University of California, Davis, focuses her research 
on understanding the pathophysiology of catastrophic musculoskeletal injury in performance horses. In addition to her 
hall of fame nod, Dr. Stover received the 2016 Lifetime Excellence in Research Award from the AVMA in July.

Members in the News

Three AAEP members receive research hall of fame call

Dr. Susan StoverDr. Sue DysonDr. Norm Ducharme
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AAEP Meetings and Continuing Education

For more information, contact the AAEP office at (859) 233-0147 or (800) 443-0177 or online at  www.aaep.org. 

December 3-7, 2016

62nd Annual Convention 
Orlando, Florida

January 30- 

February 1, 2017

19th Annual Resort Symposium
The Westin, Grand Cayman

Membership Benefits

Merge education and vacation at AAEP’s Resort Symposium

“The Resort Symposium is one of the AAEP’s best-kept secrets. Its location in a 
beautiful resort area allows learning opportunities mixed with fun. The meeting is 
personal and interactive, providing maximal opportunity for one-on-one conversa-
tions with presenters and fellow practitioners. I have gained many friendships at 
this meeting with colleagues from whom I can get advice and consult about 
management of challenging cases. While the annual convention provides the broad 
range of CE that I am looking for every year, the Resort Symposium offers 
additional CE on more specific topics that complement my learning experiences.” 
—Margo Macpherson, DVM, MS, DACT, Micanopy, Fla.

The AAEP’s annual Resort Symposium mixes sun, sand and science into a unique CE meeting experience. Half-day educa-
tional sessions are accompanied by optional afternoon group activities to build camaraderie and experience the natural 
beauty of the meeting’s tropical location.

The 19th Annual Resort Symposium will be held in Grand Cayman, Jan. 30–Feb. 1, 2017. The meeting will offer 15 
CE hours and solely concentrate on sport horse medicine. Individual sessions will focus on sport horse medicine, with 
Dr. Amy Johnson; imaging for the sport horse, with Dr. Sarah Puchalski; and sport horse lameness and rehabilitation, 
with Dr. Tracy Turner.

To view the complete educational program or to register for the meeting, visit www.aaep.org/info/resort-symposium. 
The registration deadline is Jan. 6, 2017.

Thanks to IDEXX and Merial for their sponsorship  
of the 19th Annual Resort Symposium.

No matter where you read Equine Veterinary Education, there’s an app for 
that! The AAEP Publications app enables you to read EVE, the Annual 
Convention Proceedings and the membership directory from the convenience 
of your tablet or smartphone. Simply use your AAEP website login to access 
all issues of EVE since January 2014 as well as the Annual Convention 
Proceedings and membership directory. Download it from the App Store or 
Google Play by searching “AAEP Publications.”

Read EVE on your smartphone or tablet

http://www.aaep.org
http://www.aaep.org/info/resort-symposium
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PlatinumPerformance.com |  866-553-2400 
© 2016 PLATINUM PERFORMANCE, INC.

PROPHYLACTIC USE
For foals* and horses being 

treated with antibiotics

INTESTINAL 
DISTURBANCES

Binds 99% of Clostridium difficile 
and Clostridium perfringens toxins**

POST-SURGICAL
Helps maintain normal 

intestinal function in horses 
after colic surgery

Bio-Sponge® has been used in practice for 20 years and researched in several university studies as a 

highly-effective adsorbent for pathogens associated with intestinal disturbances. Available in powder or 

paste, Bio-Sponge can be given daily for ongoing intestinal disturbances and for these therapeutic uses:

*Only provide to foals 6-8 hours after foal first nurses the mare. **Weese J, Cote N, deGannes R. Evaluation of in vitro properties of di-tri-octahedra smectite on clostridial toxins and growth. Equine Vet J 2003;35:638-641

Using 
Bio-Sponge® 

in Practice

http://www.PlatinumPerformance.com


Highlights of recent clinically relevant papers

.Tooth extraction and bacteraemia

In this prospective study by Isabelle Kern and colleagues in
Germany, the prevalence of bacteraemia in horses following
tooth extraction and bacterial species involved was
documented.

The 20 horses in this study all presented to a single facility
in Germany with dental disease. Half underwent cheek tooth
extraction and the other half underwent canine or incisor
extraction. Oral extraction under sedation and local
anaesthesia was performed in a standard manner. Blood
samples for culture were obtained immediately after catheter
placement and at 1, 5 and 20 min after the first gingival
incision and then every 30 min thereafter until the tooth was
extracted. At each sampling point the surgical activity was
recorded. Blood and swabs from extracted teeth were
cultured under aerobic, anaerobic and microphilic
conditions. Horses’ temperatures were recorded every 3 h
until 48 h post-operatively.

After surgery, the temperature of three horses rose to
38.0–38.5°C while four horses developed pyrexia (>38.5°C).
The mean time for the first temperature elevation to occur
was around 8 h post-operatively. Bacteraemia (indicated by
positive blood culture) was detected in 18/20 (90%) of horses
at one or more time points. In the majority of these (12
horses), mixed growth of aerobic and anaerobic bacteria
were present. Bacteraemia was detected in some horses at
almost all time points, generally within the first 50 min of
surgery. The highest number of positive cultures was obtained
one minute after the start of surgery, and elevation of the
gingiva was the part of the procedure most commonly
associated with bacteraemia suggesting that bacteria can
enter the bloodstream via damaged capillaries in gingival
tissue without any manipulation of the tooth.

From blood, Streptococcus and Actinomyces were the
most common aerobic isolates and Fusobacterium was the
most common anaerobic isolate. In all but one horse, both
aerobic and anaerobic isolates were obtained from
extracted teeth and a large range of bacterial species were
found. No particular bacteria were associated with specific
dental diseases. Furthermore, the bacterial flora did not seem
to correspond with the gingival health of the patients. These
results highlight that there is potential for complications
associated with bacteraemia e.g. infectious endocarditis and
pneumonia in tooth extraction cases.

Sublingual detomidine gel in donkeys

In this study Ignacio Lizarraga and colleagues in St Kitts and
Nevis compared sedative and mechanical hypoalgesic
effects of sublingual administration of two doses of
detomidine hydrochloride gel to donkeys.

In a crossover study design, six healthy castrated male
donkeys received each of three sublingual treatments one
week apart in a randomly assigned order: 1 mL of molasses
(D0); detomidine hydrochloride gel at 20 lg/kg bwt (D20); or
40 lg/kg bwt (D40). Sedation score (SS), head height above
the ground (HHAG), and mechanical nociceptive threshold
(MNT) were assessed before and for 180 min after treatment.
Areas under the effect change-versus-time curves (AUCs)

from 0 to 30, 30 to 60, 60 to 120, and 120 to 180 min after
administration were computed for SS, HHAG, and MNT and
compared among treatments.

D20 and D40 resulted in greater SS AUCs from 60 to
120 min and smaller HHAG AUCs from 30 to 180 min than D0.
The D40 resulted in smaller HHAG AUCs from 60 to 120 min
than D20. Compared with D0 values, MNT AUCs from 60 to
120 min were higher for D20, whereas MNT AUCs from 30 to
180 min were higher for D40.

The authors concluded that D20 and D40 induced
sedation and mechanical hypoalgesia in donkeys by >30 min
after administration, but only sedation was dose dependent.
Sublingual administration of detomidine gel at 40 lg/kg bwt
may be useful for sedation of standing donkeys prior to
potentially painful minor procedures.

Shipping fever in horses

Michael Hurley and colleagues in Hong Kong and New
Zealand performed this two year prospective study to
determine the incidence and risk factors for shipping fever
(SF) in horses transported by air to Hong Kong (HK).

A questionnaire was used to collect data from
professional flying grooms regarding the journey to HK and
horses in the shipment. Horses were monitored in quarantine
for two weeks after arrival in HK, and clinical signs of SF
recorded. Poisson and logistic regression models were used to
identify risk factors for SF at the horse and shipment levels. The
study analysed data from 869 horses on 81 flights arriving from
Australia, New Zealand, the UK and the USA. The incidence
risk of SF was 10.8/100 horses and the proportion of shipments
with at least one horse that developed SF was 49/81 (60%).
The study identified that the rate per shipment of SF in
shipments of horses originating from NZ, the USA and the UK
was 2.40, 2.43 and 3.08 times the rate of SF compared to
Australia. Shipments arriving in HK during March and May
were 5.61 and 4.51 times more likely to contain horses that
developed SF compared to shipments arriving in January. The
identification of these risk factors and the recognition of at-risk
shipments will help focus attention on preventative strategies.

Drug effects on stem cells

In this study Rose Garvican and colleagues at The Royal
Veterinary College, UK, investigated the influence of
commonly used pharmaceutical agents on equine bone
marrow-derived mesenchymal stem cell viability.

Bone marrow derived stem cells (3 horses) and tendon
derived somatic cells (2 horses) were resuspended in media
containing various commonly used drugs at clinically relevant
concentrations and cell viability and cell proliferation were
assessed.

At the start of the study mean cell viability was 95%.
Exposure to romifidine or mepivacaine did not significantly
affect viability or proliferation. At the highest concentration of
detomidine and butorphanol, stem cell viability was
significantly reduced compared with controls. Although
xylazine exposure caused a significant, dose-dependent
reduction in stem cell viability compared with controls, overall

© 2016 EVJ Ltd
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population viability remained good. Mepivicaine, romifidine,
butorphanol and detomidine had no effect on stem cell
proliferation.

Viability was significantly reduced at all doses of both
corticosteroid formulations tested (methylprednisolone and
triamcinolone). Methylprednisolone especially caused rapid
stem cell death with no live cells observed after 1 h in high dose
suspension. Both corticosteroids caused a dose-dependent
reduction in viability differentiated tendon derived cells.

These are in vitro results but they do raise concern about
the concurrent use of corticosteroids and stem cell therapy.
The study also suggests corticosteroid administration into the
sheath of a damaged tendon cannot be recommended.

Endoscopic approach to the navicular bursa

This study by Justine Kane-Smyth and colleagues at the
University of Edinburgh, UK, aimed to evaluate the frequency of
inadvertent penetration of the digital flexor tendon sheath
(DFTS) and/or distal interphalangeal joint (DIPJ) when using a
direct endoscopic approach to the navicular bursa, and to
evaluate an alternative direct approach to the navicular bursa.

Endoscopic examinations were performed on equine
cadaver limbs (40 for direct; 12 for alternative approach).
Four surgeons performed the direct endoscopic approach to
the navicular bursa on 10 limbs each. Frequencies of
inadvertent synovial penetration and iatrogenic damage
were compared between surgeons. Use of an alternative
direct approach, adopting a straight parasagittal trajectory,
was evaluated by two surgeons.

Inadvertent synovial penetration occurred in 45% of limbs
and iatrogenic damage to navicular bone fibrocartilage
and/or deep digital flexor tendon occurred in 55% of limbs
when using the direct endoscopic approach. Neither
occurred when using the alternative direct technique.

It is advisable to investigate for inadvertent penetration
when treating navicular bursa sepsis using a direct approach
because of the considerable risk of inadvertent penetration of
the DFTS and/or the DIPJ when making a direct endoscopic
approach to the navicular bursa. The alternative direct
technique may reduce the risk of inadvertent penetration;
however, the view within the bursa may be restricted.

Diagnosis of femorotibial joint disease

The objective of this prospective study by Brad Nelson and
colleagues in the USA was to compare the radiography,
ultrasonography, computed tomographic arthrography
(CTA), and arthroscopy findings in Western performance
horses with lameness localised to the femorotibial joints.

All four of these diagnostic methods were used to
evaluate 25 stifles in 24 horses. Defects detected in
femorotibial joint structures were compared between
diagnostic methods using a McNemar’s test to evaluate for
disagreement. Cranial medial meniscotibial desmopathy was
most detected on arthroscopy (14/25 cases) and was only
detected on ultrasonography in 3/11 (27.3%) arthroscopically
observed cases, but was detected on CTA in 9/12 (75%)
arthroscopically observed cases. Medial meniscal injury
located on the craniolateral border was most detected on
arthroscopy (nine cases) and was detected on CTA in five
cases, but no cases were detected on ultrasonography.
Articular cartilage defects on the medial femoral condyle

were most detected with arthroscopy (24/25, 96% cases) and
were also detected on CTA in 12/20 (60%) cases with a
significant disagreement identified between modalities
(P = 0.02). Cranial and caudal cruciate ligament defects
were detected on CTA in 6/22 (27.3%) and 7/19 (36.8%)
cases, respectively, and with arthroscopy in 3/25 (12%) and 2/
25 (8%) cases, respectively.

The use of CTA detected more defects in the cruciate
ligaments, proximal tibia, and ligament entheses than the
other diagnostic methods, but was not reliable for detection
of articular cartilage damage on the medial femoral condyle.

Effects of short distance transport on airways

The aim of this study by Marion Allano and colleagues in
Canada was to determine the effects of short distance
transportation on airway mucus, cytology and bacterial
culture to identify potential biases in the diagnosis of airway
diseases in referral centres.

Eight healthy adult horses were studied using a
prospective crossover design. Mucus scores, tracheal wash
(cytology, bacterial culture) and bronchoalveolar lavage
fluid (BALF; cytology) were obtained while stabled and
following 2.5 h transportation (with and without hay).
Neutrophil counts, percentages and BALF neutrophilia
frequency increased following transport without hay. No
effect was observed on tracheal cytology and bacterial
count. BALF neutrophilia could develop solely as a result of
transportation or due to interactions between repeated
transports, ambient temperature, head position or other
environmental factors.

S. WRIGHT
EVE Editorial Office
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American Pharoah, the 12th winner in the history of the 
Triple Crown® and winner of the 2015 Breeders’ Cup Classic!

INDICATIONS
For the intramuscular treatment of non-infectious degenerative and/or traumatic joint dysfunction and associated lameness of 
the carpal and hock joints in horses.

IMPORTANT SAFETY INFORMATION
There are no known contraindications to the use of intramuscular Adequan® i.m. brand Polysulfated Glycosaminoglycan in 
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Summary
Two horses were examined due to lacerations at the level of
the craniodistal antebrachii. Further evaluation of the
lacerations revealed communication with the extensor carpi
radialis tendon sheath and potentially the antebrachiocarpal
joint. Positive contrast arthrography performed via the
palmarolateral pouch of the antebrachiocarpal joint was
used to diagnose communication with the extensor carpi
radialis tendon sheath. Both the joints and tendon sheaths
were treated aggressively with surgical debridement and
lavage, followed by post operative medical management
and rehabilitation. Both horses made a full recovery and are
performing in their intended level of use with acceptable
cosmetic results. Traumatic communication with the carpal
joints should be considered when evaluating lacerations
involving the forelimb extensor tendon sheaths.

Introduction

Traumatic injuries to the distal limb of the horse are common
(Foland et al. 1991). Owing to their dorsal and superficial
location, extensor tendons have an anatomic propensity for
traumatic injuries (Belknap et al. 1993; Platt and Wright 1997).
However, extensor tendon injuries of the forelimb are far less
common than the hindlimb, resulting in <5–15% of the
reported traumatic injuries (Foland et al. 1991; Belknap et al.
1993; Jansson 1995). When the forelimb is involved, extensor
carpi radialis tenosynovitis can either be aseptic or septic.
Aseptic tenosynovitis occurs as a result of blunt trauma
(Wallace 1972; Honnas et al. 1991; Platt and Wright 1997)
and septic tenosynovitis is typically due to penetrating injuries
(Schneider et al. 1992a; Platt and Wright 1997).

Although septic forelimb extensor tenosynovitis can be
readily treated with surgical debridement and lavage (Platt
and Wright 1997; Booth et al. 2004), forelimb septic arthritis
carries a less favourable prognosis if not recognised and
treated appropriately (Gibson et al. 1989; Schneider et al.
1992a). All wounds in the distal limb of the horse need to be
thoroughly investigated in order to determine their anatomic
extent and whether any synovial structures are involved (Honnas
et al. 1991). This can be performed using sterile palpation and
probing, standard radiographs, ultrasound and other advanced
imaging techniques (Stashak and Theoret 2014). Pressurised
contrast arthrography can also be safely used to determine
whether there is retrograde communication between a
synovial structure and an external wound (Honnas et al. 1992;
Smith and Schramme 1992; Stashak and Theoret 2014).

The purpose of this report is to describe the use of positive
contrast antebrachiocarpal arthrography in pericarpal injury

to identify traumatic communication between the extensor
carpi radialis tendon sheath and antebrachiocarpal joint as a
result of a penetrating wound apparently away from the
joint. In both cases, initial examination demonstrated that the
wound on the cranial aspect of the distal antebrachium was
proximal to the antebrachiocarpal joint. Contrast
arthrography was critical for the diagnosis of communication
and appropriate surgical planning. Arthroscopy was
performed to confirm the diagnosis, followed by arthroscopic
and tenoscopic lavage and debridement to treat the
affected synovial structures.

Case 1
A 6-year-old, 450 kg Tennessee Walking Horse gelding was
referred for evaluation of a right cranio-distal antebrachial
laceration resulting from a kick injury 10 days previously. The
wound was cleaned and bandaged. The horse was sound at
the walk and placed on 1 g of oral phenylbutazone twice
daily. The wound continued to drain serous fluid for 10 days
resulting in referral for further diagnostics and treatment. No
antibiotics were administered prior to referral.

Upon presentation, no lameness was present. The cranial
and dorsal aspect of the right distal antebrachium and
carpus were slightly swollen and a 6 9 2 cm transverse
laceration was present proximal to the level of the
antebrachiocarpal joint. The wound was granulating;
however, it produced a serous exudate when the carpus was
flexed. Flexed lateromedial and standard 4-view carpal
radiographs were obtained demonstrating no osseous
abnormalities. A gas lucency was identified possibly in the
proximopalmar aspect of the antebrachiocarpal joint
(Fig 1a). Further probing under radiographic guidance
indicated involvement of the extensor carpi radialis tendon
sheath and possibly the antebrachiocarpal joint.

A palmarolateral antebrachiocarpal arthrocentesis was
performed in order to avoid the traumatic injury and needle
penetration through the cranial regions of inflammation. Briefly,
with the horse standing, a 3.8 cm (1.5 inch), 22 gauge needle
was inserted 2 cm distal to the convergence of the ulnaris
lateralis and lateral digital extensor muscles at the level of the
accessory carpal bone (Moyer et al. 2011). Synovial fluid was
collected for cytological analysis, indicating possible mild
suppurative inflammation. Specifically, the total protein was
<25 g/l and the nucleated cell count was 2100 cells/ll with
61% nondegenerate neutrophils, 33% monocytes and no
infectious organisms identified. Aerobic and anaerobic
cultures were submitted and did not yield any growth. Ten milli-
litres of nonionic iodinated contrast material (Omnipaque 350
iohexol injection)1 was mixed with 10 ml sterile saline and
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injected into the antebrachiocarpal joint via the
palmarolateral pouch. With the joint distended, fluid flowed
from the wound indicating traumatic communication with the
antebrachiocarpal joint. Contrast arthrography was performed
to confirm communication between the extensor carpi radialis
tendon sheath and antebrachiocarpal joint (Fig 1b).

The horse was placed on intravenous (i.v.) antibiotics
(potassium penicillin 22,000 iu/kg bwt i.v. and gentamicin
6.6 mg/kg bwt i.v.) and anti-inflammatories (phenylbutazone
4.4 mg/kg bwt i.v.) prior to induction of anaesthesia.
Standard dorsal arthroscopic approaches to the
antebrachiocarpal joint were made with the horse in dorsal
recumbency (McIlwraith et al. 2014). The articular cartilage
appeared normal and fibrin was removed from the joint using
a mechanised synovial resector. Gross communication was
observed between the dorsal joint capsule and extensor
carpi radialis tendon sheath. Boundaries of the
communicating channel were further debrided and the
epitenon of the extensor carpi radialis tendon was seen not
to be disrupted. The extensor carpi radialis tendon sheath
was further explored and debrided via the traumatic wound
(Fig 2). The joint and sheath were thoroughly lavaged and
the external wound debrided and closed primarily using 2
USP polypropylene in a near-far-far-near and vertical mattress
pattern. The arthroscopic portals were then closed with 2-0
USP polypropylene after intra-articular administration of
500 mg amikacin. A full limb bandage was placed with a
palmar splint and the gelding was hand recovered from
anaesthesia.

Post operative systemic i.v. antibiotics (potassium penicillin
22,000 iu/kg bwt i.v. q. 6 h and gentamicin 6.6 mg/kg bwt i.v.
q. 24 h for 7 days switched to enrofloxacin 5 mg/kg bwt i.v.
q. 24 h for 5 additional days) and anti-inflammatories

(phenylbutazone 2.2 mg/kg bwt i.v. q. 12 h for 7 days
decreased to q. 24 h for an additional 5 days) were
administered for 12 days. Local regional limb perfusions were
performed once daily for 3 post operative days (1 g ticarcillin
and 33 mg clavulanate, as Timentin2, diluted in 50 ml sterile
water). Daily bandage and splint changes were initially
performed in order to access the saphenous vein for regional
antibiotic therapy. This was followed by bandage changes
every 2–3 days in the second post operative week. The splint
and sutures were removed on post operative Day 14 and
carpal range of motion exercises initiated 4 weeks post
operatively. One year post operatively, the proximal carpus
remained slightly swollen with a 4 cm transverse scar at the
level of the craniodistal antebrachium. Full range of motion
and a return to previous level of exercise without lameness
has been reported by the owner.

Case 2
A 2-year-old, 350 kg Arabian filly was referred for evaluation
of several lacerations on multiple limbs after entanglement
with a stall gate 12 h prior. Synovial structure involvement was
suspected and antibiotics (procaine penicillin 22,000 iu/kg
bwt i.m.; gentamicin 6.6 mg/kg bwt i.v.) and anti-
inflammatories (phenylbutazone 2.2 mg/kg bwt) were
administered prior to referral. Upon presentation, the filly was
bright and alert with normal vital parameters. Lacerations
were present on all 4 limbs. Direct traumatic communication
with the right middle carpal joint and left
metatarsophalangeal joint was confirmed with probing under
radiographic guidance. These joints and wounds were
treated with arthroscopic debridement and needle lavage,
respectively, followed by intra-articular and systemic
antimicrobial therapy. Further documentation of diagnosis

a) b)

Fig 1: Standard lateral to medial
radiographic projection of Case 1,
a 6-year-old Tennessee Walking
Horse gelding, 10 days after
suffering from a laceration over the
craniodistal aspect of the right
antebrachium (a). Note the gas
lucency near the proximopalmar
pouch of the antebrachiocarpal
joint (white arrowhead). Positive
contrast was injected into the
palmarolateral aspect of the
antebrachiocarpal joint (b).
Contrast communication with the
extensor carpi radialis tendon
sheath (black arrowheads) and the
traumatic wound (white arrows)
can be observed.
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and treatment will be focused on the left forelimb injuries for
the purposes of this report.

Baseline radiographs of the left carpus revealed an air
opacity possibly in the proximopalmar aspect of the
antebrachiocarpal joint (Fig 3). The wound on the left
craniodistal radius was aseptically prepared and examined
with a probe, which revealed direct communication with the
extensor carpi radialis tendon and associated sheath.
Antebrachiocarpal joint arthrocentesis and positive contrast
arthrography was performed using the aforementioned
technique to confirm wound communication with the joint
and tendon sheath. Synovial fluid cytology revealed marked
suppurative inflammation. Specifically, the nucleated cell
count was 41,100 cells/ll with 97% nondegenerate neutrophils
and no infectious organisms identified. Total protein was
markedly high (121 g/l), likely due to refractometer artefact
from the sterile gel within the extensor carpi radialis tendon
sheath wound communicating with the antebrachiocarpal
joint. Aerobic and anaerobic cultures were submitted and
yielded no growth.

Following positive contrast arthrography, exploration of
the wound with a metal probe suggested the route of
traumatic communication (Fig 4a). After several carpal
flexion extension cycles, antebrachiocarpal joint
communication with the extensor carpi radialis tendon
sheath could be identified as evidenced by contrast agent
within the extensor carpi radialis tendon sheath (Fig 4b).

Intravenous antibiotics (potassium penicillin 22,000 iu/kg
bwt) and anti-inflammatories (phenylbutazone 2.2 mg/kg
bwt) were administered prior to induction of anaesthesia.
Standard dorsal arthroscopic approaches to the left
antebrachiocarpal joint were made with the filly positioned in
dorsal recumbency (McIlwraith et al. 2014). The gross
appearance of the articular cartilage was within normal limits

and the synovial membrane was mildly inflamed and
haemorrhagic. The insertion of the joint capsule at the
dorsolateral antebrachiocarpal joint was intact (Fig 5a). Upon
careful examination of the medial proximodorsal recess, 3
small perforations in the synovial membrane were recognised
adjacent to the joint capsule attachment on the distal radius
(Fig 5b). This was thought to be the site of traumatic
communication between the antebrachiocarpal joint and
extensor carpi radialis tendon sheath. Inflamed synovium was
debrided with a mechanised synovial resector and the joint
thoroughly lavaged with sterile isotonic fluids. Intra-articular
injection of 250 mg amikacin was performed prior to
arthroscopy portal closure with 2-0 USP polypropylene. The
wound on the dorsal aspect of the distal antebrachium was
then explored arthroscopically. Direct communication with
the extensor carpi radialis tendon sheath was confirmed. The
periosteum of the distal radius was denuded due to the
initiating injury. Contaminated bone, periosteal flaps and
gross debris were debrided using Ferris Smith rongeurs and a
bone rasp. A 6 cm longitudinal extensor carpi radialis tendon
laceration was present within the tendon sheath (Fig 5c) and
loose collagen fibrils were debrided with a synovial resector.
The extensor carpi radialis tendon sheath was thoroughly
lavaged and injected with 250 mg amikacin prior to closing
the traumatic wound with 2 USP polypropylene in a near-far-
far-near and vertical mattress fashion. A full limb bandage
was placed and a palmar splint applied. The filly was hand
recovered from anaesthesia without complication.

Post operative systemic i.v. antibiotics (potassium penicillin
22,000 iu/kg bwt i.v. q. 6 h and gentamicin 6.6 mg/kg bwt i.v.
q. 24 h for 7 days) and anti-inflammatories (phenylbutazone

Fig 2: Arthroscopic view looking distal via the traumatic wound
at the distal aspect of the radius in Case 1. The extensor carpi
radialis tendon (a) is intact. The radial carpal bone (b) and distal
radius (c) can be seen through the traumatic defect between the
synovial capsules of the extensor carpi radialis tendon sheath
and antebrachiocarpal joint (asterisk). A large egress cannula
was used to remove debris from the joint (d).

Fig 3: Standard lateral to medial radiographic projection of Case
2, a 3-year-old Arabian filly, 12 h after suffering from a laceration
over the craniodistal aspect of the left antebrachium. Note the
gas lucency near the proximopalmar pouch of the
antebrachiocarpal joint (white arrowhead).
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2.2 mg/kg bwt i.v. q. 12 h for 4 days decreased to q. 24 h for
an additional 3 days) followed by oral antibiotic therapy
(enrofloxacin 7.5 mg/kg bwt per os q. 24 h) for 14 additional
days was administered. Left forelimb regional limb perfusions
were performed once daily for 3 post operative days (500 mg
amikacin diluted in 50 ml water). Daily bandage and splint
changes were performed initially in order to access the

saphenous vein for regional antibiotic therapy. This was
followed by bandage changes every 2–3 days in the second
post operative week. The splint and sutures were removed on
post operative Day 14 and carpal range of motion exercises
initiated 4 weeks post operatively. Eight weeks post
operatively, the filly was placed in a rehabilitation
programme consisting of once daily underwater treadmill

a) b)

Fig 4: Antebrachiocarpal joint contrast arthrography of Case 2. A sterile probe is inserted through the wound documenting close
approximation between the extensor carpi radialis tendon sheath and the antebrachiocarpal joint (a). Contrast can be seen as a faint
radiopaque vertical line within the extensor carpi radialis tendon sheath (black arrowheads) verifying communication between the
synovial structures (b).

A B C

Fig 5: Normal arthroscopic view of Case 2 at the dorsolateral joint capsule (a); insertion on the distal radius (b) in the
antebrachiocarpal joint (A). The dorsomedial joint capsule insertion on the distal radius (c) is disrupted at 3 sites (black arrowheads),
which are thought to be the site of traumatic communication between the antebrachiocarpal joint and the extensor carpi radialis
tendon sheath (B). Tenoscopic view of the longitudinal tear in the extensor carpi radialis tendon at the level of the distal radius (C).
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exercise and further range of motion exercises. Nine months
post operatively, the filly has normal range of motion with no
cosmetic defects and is competing at her intended level of
use.

Discussion

This report describes the traumatic communication of
primary extensor carpi radialis tendon sheath injuries and the
antebrachiocarpal joint. Traumatic communication with the
antebrachiocarpal joint was not initially suspected in either
case due to the proximal location of the laceration with
respect to the joint. As demonstrated radiographically, the
primary wound in Case 1 was at the level of the distal radial
physeal scar, approximately 2 cm proximal to the dorsal
pouch of the antebrachiocarpal joint (Fig 1). Similarly, the
primary site of trauma in Case 2 was proximal to the physeal
scar and approximately 3–4 cm proximal to the level of
the antebrachiocarpal joint (Fig 3). Because of the spatial
separation between the external wound and
antebrachiocarpal joint, communication was deemed
unlikely. The presence of an air opacity in the
proximopalmar aspect of the antebrachiocarpal joint in
both horses (Figs 1 and 3) raised suspicion of a
communication between the 2 synovial structures. Positive
contrast arthrography via the palmarolateral pouch of the
antebrachiocarpal joint was used to demonstrate the
retrograde communication between the antebrachiocarpal
joint and extensor carpi radialis tendon sheath. This was
further substantiated by gross arthroscopic communication in
Case 1 (Fig 2) and synovial fluid cytological evaluation
indicating marked suppurative inflammation in Case 2.
Arthroscopic observation of the site of traumatic
communication was readily identified in Case 1 (Fig 2) and
suspected without verification in Case 2 (Fig 5b).

The anatomy of the extensor carpi radialis tendon sheath
has been evaluated using contrast radiography in normal
horses and foals (Hago and Vaughan 1986). It was
determined that a natural communication between the
tendon sheath and antebrachiocarpal joint was not present.
Furthermore, it appears that the sheath terminates at the
level of the middle carpal joint (Hago and Vaughan 1986) as
can be seen in Figure 1b. Magnetic resonance imaging
evaluation of the carpal region demonstrates the close
proximity between the antebrachiocarpal joint and extensor
carpi radialis tendon (Kaser-Hotz et al. 1994). Given the
anatomic apposition between the carpal joints and forelimb
extensor sheaths, iatrogenic (Johnson and Ryan 1975; Wilson
1989; Goodrich and McIlwraith 2009; McIlwraith et al. 2014)
and traumatic (Llewellyn 1979) communication between the
structures can occur.

It is likely that the injuries in Cases 1 and 2 occurred with
the carpus in flexion which resulted in the distal displacement
of the antebrachial integument, thus allowing a direct route
of penetration from the wound to the antebrachiocarpal joint
via the extensor carpi radialis tendon sheath. This can be
depicted in the flexed lateral view of Case 2 (Fig 6). The
wound would be expected to move even further distally with
increased flexion.

Tenosynovitis of the extensor tendons can be readily
treated with good clinical outcomes (Foland et al. 1991;
Honnas et al. 1991; Platt and Wright 1997; Booth et al. 2004).
The treatment of septic joints in the distal limb of the horse

can also be treated effectively given early recognition and
appropriate treatment (Gibson et al. 1989; Schneider et al.
1992a,b; Meijer et al. 2000). The results of this report emphasise
the importance of thorough wound exploration. Although gas
was present within the proximopalmar pouch of the
antebrachiocarpal joint of both Cases 1 and 2, positive
contrast arthrography was necessary to definitively identify
retrograde communication. Arthrocentesis at a site remote to
the traumatic injury is recommended to avoid synovial
penetration through inflamed or infected subcutaneous
tissues (Stashak and Theoret 2014). Thus, the palmarolateral
antebrachiocarpal approach was elected in order to avoid
the dorsal wound and associated inflammation.
Antebrachiocarpal joint and extensor carpi radialis tendon
sheath surgical and post operative medical management
was performed in Cases 1 and 2 with good cosmetic and
clinical outcomes. It was surprising that a chronically
distended extensor tendon sheath was not seen in either case
despite the fact that the communication or fistula was not
closed surgically. Presumably the communication became
sealed during post operative immobilisation and healing.

Decisions about antimicrobial therapy vary based upon
type of injury, geographic location, environment of veterinary
treatment and governing body recommendations. In our
hospital, patients with contaminated wounds involving
synovial structures are considered critical. Immediate local
and systemic antimicrobial therapy is initiated even without

Fig 6: Flexed lateral view of the carpus in Case 1. Distal
translocation of the wound (white arrowheads) can be observed
when compared to the standing lateral radiograph in Figure 1a,
resulting in close apposition between the traumatic wound and
antebrachiocarpal joint.
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definitive cytological confirmation of sepsis, until the clinical
and cytological picture is normalised. Ticarcillin and
clavulanate (Timentin)2 as a regional limb perfusate has been
used increasingly in our hospital because of its efficacy
against Pseudomonas spp. (Haggett and Wilson 2008;
Zantingh et al. 2014) which are commonly cultured from
chronic wounds of the distal limb in the horse (Freeman et al.
2009). In cases of synovial sepsis, patients are typically
discharged on oral antibiotics for a minimal duration of
2 weeks. Antibiotic therapy should be based on a culture
and sensitivity; however, a negative culture is not necessarily
consistent with asepsis (Schneider et al. 1992a). Isolation of
bacteria from infected synovial fluid is challenging because
of the low concentration of viable micro-organisms in synovial
fluid, the administration of antibiotics prior to culture and
presence of intrinsic inhibitors in synovial fluid (Dumoulin et al.
2010). Therefore, oral antibiotic use is typically based on
owner and patient compliance, as well as predicted efficacy
given the aetiology of trauma, infected structure and risk of
nosocomial infection.

The Enterobacteriaceae family is the most commonly
cultured bacteria in septic joints caused by traumatic
wounds (Schneider et al. 1992a). In North America, horses
previously treated with aminoglycosides, similar to the 2 cases
presented in this report, are documented to have an
increased incidence of harbouring methicillin-resistant
Staphylococcus aureus (Weese et al. 2006). The susceptibility
of both Enterobacteriaceae and methicillin-resistant
Staphylococcus aureus to enrofloxacin in North America is far
greater than other first line oral antibiotics (Weese et al. 2005)
and the rate of administration is only once daily (Haggett
and Wilson 2008). For these reasons, enrofloxacin is often
prescribed following hospitalisation rather than other first line
oral antibiotics (such as trimethoprim-sulfadiazine). This would
be deemed inappropriate in practice regions where
consensus recommendations regarding antibiotic use in the
horse are established (http://www.beva.org.uk/useful-info/
Vets/Guidance/AMR).

Conclusion

This report describes the traumatic communication between
the extensor carpi radialis tendon sheath and
antebrachiocarpal joint in 2 horses. Proximopalmar
antebrachiocarpal joint contrast arthrography was beneficial
for the identification of traumatic communication between
the 2 synovial structures. The antebrachiocarpal joint and
extensor carpi radialis tendon sheath were treated surgically
in both cases. Cosmetic results were positive and both horses
are now performing at their intended level of use. The
antebrachiocarpal joint should be critically assessed in
craniodistal antebrachial wounds. This is especially imperative
if an extensor tendon sheath is involved.
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Summary
Routine contrast radiography has a valuable role in equine
orthopaedics, providing additional information to standard
radiography. However, ultrasonography provides additional
information with respect to soft tissue pathology not
appreciable when using contrast radiography alone,
particularly in the investigation of synovial sepsis, ligament and
tendon pathology, and osteochondral defects. The benefits of
contrast media in more advanced imaging modalities such as
computed tomography are just being recognised clinically.

Introduction

The article by Walker et al. (2016) in the current issue of EVE
highlights the value of contrast radiography in providing
additional information to plain radiography, particularly
providing further information on soft tissue pathology.

Walker et al. (2016) demonstrated that contrast
radiography was contributory in identifying synovial fistulae
(between the antebrachiocarpal joint and common digital
extensor tendon sheath) and communication of these
synovial structures with overlying dorsal carpal wounds in two
horses. The case series used both negative and positive
contrast radiography in aiding in this diagnosis.

Arthrography

Arthrography involves the introduction (usually via injection)
of contrast medium into a joint at a site remote to the area
of suspected pathology, as in the cases described by Walker
et al. (2016). In this study, contrast was injected into the
antebrachiocarpal joint using a palmarolateral approach.
This prevents potential back leakage of contrast medium at
the injection site obscuring pathology at the site of interest.
Introducing the needle away from the site of penetration also
reduces the risk of contamination and subsequent iatrogenic
sepsis. Once the optimal site for injection has been identified,
the site should be prepared aseptically. Following the
introduction of the needle, a synovial sample should be
obtained for laboratory analysis. If not freely egressing from
the needle, a syringe may be required to aspirate a sample.
If no synovial fluid is obtained, synovial lavage with sterile
physiological fluid, such as 0.9% saline or lactated Ringer’s
solution and re-aspiration could be considered. Lavage will
have a dilution effect on the synovial fluid obtained and this
must be taken into account when interpreting cytology and
total protein levels. As urea concentrations in synovial fluid
are comparable to serum, the dilution effect of synovial
lavage can be calculated by comparing the urea
concentration of the synovial fluid with that of a serum

sample and adjustments made to cytology and total protein
values accordingly (Gough et al. 2002).

Once a fluid sample is obtained, contrast medium should
be instilled using a volume that will distend the joint and
ensure egress from any potential penetration. As in the cases
reported by Walker et al. (2016), penetrations frequently
occur with the limb flexed and alignment of the defects in
the skin, subcutaneous tissue and joint capsule are required
to achieve egress and a positive diagnosis on subsequent
radiographs. Therefore the horse should be walked around
the examination room or the joint should be flexed before
the area is radiographed. It is recommended that two
orthogonal radiographic views are taken to localise
accurately the site and trajectory of penetration. This is
important if contrast is used to evaluate a potential navicular
bursa penetration.

Positive contrast radiography
Radiodense contrast media (e.g. iohexol) is the most
commonly used media in equine orthopaedics and can be
used in its undiluted form, or diluted with saline or local
anaesthetic depending on the procedure performed. In the
study by Walker et al. (2016) a combined volume of 20 ml
was used (10 ml saline and 10 ml of iohexol 350 mg/l), this
produced adequate distension of the antebrachiocarpal
joint ensuring egress was achieved.

Negative contrast radiography
Radiolucent media, most commonly air or refined gases such
as oxygen or carbon dioxide, are not used routinely in equine
diagnostic imaging. However, following a wound to a
synovial structure the resultant communication with the
external environment allows tracking of air into the synovial
structure. This air rises and accumulates at the proximal
periphery of the synovial structure and creates an air–fluid
interface with synovial fluid. It is critical that the interpreter of
the radiographs is aware of the capsular anatomy of joints to
ensure differentiation of subcutaneous emphysema and gas
accumulation within a joint.

If possible, plain radiography and ultrasonography should be
performed prior to attempting synoviocentesis (� the injection
of contrast media) as the iatrogenic introduction of gas into the
joint can be misleading if performed in reverse. Although a
positive result is definitive, false negative results can occur as no
or insufficient gas may have accumulated to be identified
radiographically. In cases with chronic wounds synovial fluid
and air within a joint can be displaced by the accumulation
fibrinocellular conglomerate (pannus) resulting in no evidence
of accumulation of gas within the joint on radiographs and
failure to obtain a synovial fluid sample during synoviocentesis.
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Tenography

When evaluating equine tendon sheaths it is well
documented that ultrasonography is the diagnostic method
of choice (Smith and Wright 2006; Arensburg et al. 2011;
Minshall and Wright 2012a,b). A limitation of ultrasonography
is the penetration of ultrasound waves in thick-skinned breeds
(draught and cob breeds) when evaluating the digital flexor
tendon sheath (Smith and Wright 2006; Arensburg et al. 2011).
To penetrate such skin requires a low frequency ultrasound
wave, which compromises detail making the diagnosis of
lesions such as tears of the manica flexoria or marginal tears
of the deep digital flexor tendon within the digital flexor
tendon sheath difficult. A recent study by Fiske-Jackson et al.
(2013) has shown superior sensitivity and specificity of contrast
tenography in the diagnosis of digital flexor tendon sheath
pathology compared with ultrasonography.

Fistulography

Contrast media can be introduced (via a catheter with the
stylet removed) into a fistula to determine their course and
association with surrounding structures such as sequestra or
synovial environments. Filling defects may be appreciable if
radiolucent foreign material is present within the defect. At
least two orthogonal radiographic views should be obtained
to appreciate the trajectory of the tract. As with wounds,
ultrasonography is highly contributory in further characterising
fistulous tracts, particularly in identifying foreign material or
bone fragments (Fiske-Jackson et al. 2010).

Limitations of contrast radiography

Synovial penetrations
False negative results are not uncommon when using positive
contrast to identify synovial penetrations, particularly in cases
with self-sealing or chronic wounds, and solar penetrations
involving the navicular bursa. In the latter, the pliable nature
of the sole means that a large defect is required for
consistent egress. A more effective way of evaluating solar
penetrations is with the use of a malleable probe introduced
through the defect and the trajectory and depth of the
penetration determined radiographically (Butler et al. 2008).

Demarcating soft tissue pathology and foreign
material
Radiography is effective at identifying radiodense foreign
material but is limited in the information it can provide on soft
tissue pathology and radiolucent foreign material such as
wood. Contrast media can be used to enhance the detail
provided by radiography but the technique lacks sensitivity at
identifying subtle pathology or small foreign material. Farr et al.
(2010) reported that wood was the most common penetrating
foreign material and demonstrated that ultrasonography is
more effective in accurately locating all types of foreign
bodies compared with both plain and contrast radiography.
Therefore ultrasonography is recommended in all cases with
suspected foreign material within a wound.

Alternative diagnostic techniques

Despite well-documented benefits of contrast radiography in
the identification of soft tissue pathology, such as cartilage

defects, joint capsule ruptures and synovial pad fibrotic
proliferation in the metacarpo/tarsophalangeal joint, in
recent years, great progress has been made in the
diagnostic imaging modalities available at both a first opinion
and referral level. This advance in technology has reduced
the clinician’s dependence on contrast radiography.

Ultrasonography
With increased quality and portability of ultrasound units in
combination with advancing operator skill, ultrasonography

a)

b)

Fig 1: Ultrasound images of an 11-day-old wound to the
plantaromedial aspect of the distal crus with associated tarsal
sheath sepsis (sheath wall yellow arrowheads) and subcutaneous
abscessation (green arrowheads). a) Longitudinal ultrasound
image of the plantaromedial crus demonstrating a
communicating tract between the skin wound the tarsal sheath.
Gas appreciated within the superficial subcutaneous tissues
(green circle). Thickened sheath wall with intrathecal debris. b)
Transverse ultrasound image demonstrating the lateral head of
the deep digital flexor tendon (DDFT) at the level of the proximal
aspect of the sustentaculum tali (ST) within the tarsal sheath.
Increased Doppler signal demonstrating marked synovitis with
intra-thecal debris with the distended tarsal sheath. Subcutaneous
abscess overlying tarsal sheath, which was subsequently avoided
during synoviocentesis.

© 2015 EVJ Ltd

547EQUINE VETERINARY EDUCATION / AE / OCTOBER 2016



has become a useful, relatively inexpensive and often
superior alternative to contrast radiography. Ultrasonography
frequently provides superior information on the trajectory of
wounds, degree and location of foreign body contamination
within a tract and additional soft tissue pathology (tendon,
ligament or cartilage damage), the latter of which can have
significant influence on post operative management (e.g.
degree of immobilisation required) and case outcome.
Ultrasonographic examination of contaminated synovial
structures allows the synovial environment to be assessed.
Depending on the degree of inflammation, synovial vascular
engorgement and subsequent proliferation may be
appreciated. Increasing echogenicity of synovial fluid and
the presence of gas at the proximal extent of the synovial
structure may be seen. Ultrasonography allows for guided
synoviocentesis, maximising the chances of obtaining fluid
and avoiding subcutaneous abscesses or undermining
wounds reducing the risk of iatrogenic sepsis (Fig 1).

Historically, contrast radiography was the diagnostic
method of choice for the identification of chronic synovial
pad fibrotic proliferation (Nickels et al. 1976). Ultrasonography
is now frequently the method of choice over contrast
radiography, allowing identification at an earlier stage (Steyn
et al. 1989; McIlwraith et al. 2014). Ultrasonography has the
added benefit of localising the proliferation to the synovial
pad’s lateral or medial aspects (medial more common) and
allowing optimal arthroscopic portal placement (McIlwraith
et al. 2014).

It is unclear whether ultrasonography was utilised in the
study by Walker et al. (2016), but it would have provided
useful additional information on tendon integrity, presence of
foreign material and would have aided in preoperative
planning for optimal portal placement.

Colour flow Doppler
The use of colour flow Doppler ultrasonography in the
assessment of orthopaedic conditions is well established in
human patients such as those with osteoarthritis or
rheumatoid arthritis and tendinopathies (Newman et al. 1994;
Ohberg et al. 2001; Walther et al. 2001; Koski et al. 2006; Torp-
Pedersen and Terslev 2008). The movement of blood result in
a change in frequency of the sound waves reflected back to
the ultrasound probe, this difference in frequency is known as
a Doppler shift after the Austrian physicist Christian Doppler
who described the phenomenon for light in 1843 (Torp-
Pedersen and Terslev 2008). As has been demonstrated in
normal equine tendon, the vasculature in normal synovium is
sparse and not detectable with colour flow Doppler
(Kristoffersen et al. 2005). Following synovial injury, vasculature
dilatation results in flow great enough to be identified
ultrasonographically (Fig 1b).

Future contrast techniques
With advances in diagnostic imaging technology, contrast
radiography has moved into new areas providing further
characterisation of soft tissue and subtle articular pathology.
Computed tomographic (CT) arthrography has been utilised
to document normal soft tissue anatomy and identify intra-
articular soft tissue pathology (Vanderperren et al. 2008;
Vekens et al. 2011; Gray et al. 2013).

Recent reports of intra-arterial contrast-enhanced CT
(CECT) have shown promise on providing further information
on soft tissue pathology within the hoof capsule (Puchalski

et al. 2007; Vallance et al. 2012a). Vallance et al. (2012a,b)
compared CECT with routine CT and low-field magnetic
resonance imaging. CT and CECT have the benefit of a large
field of view compared with the limited window of MRI. The
speed of image acquisition is also faster compared with MRI;
however, CT requires the horse to be anaesthetised. CECT
improved the definition of disruption to the dorsal border of
the deep digital flexor tendon compared with routine CT,
particularly proximal to the distal sesamoid bone. Both routine
CT and CECT provided greater osseous detail compared with
low-field MRI. However, it failed to appreciate bone
‘oedema’, something only appreciated on MRI. CT and CECT
were able to identify soft tissue mineralisation, which was not
identified on low field MRI (Vallance et al. 2012b).
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Surgical repair of a chronic, oronasal fistula in a horse using an
alveolar bone flap
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Summary
An 8-year-old Andalusian stallion was presented to the
Equine Hospital with a 1.5 year history of an oronasal fistula
measuring approximately 2 cm long (caudal to rostral) by
1.5 cm wide following an oral extraction of the right second
maxillary premolar (106). An alveolar bone flap was created
adjacent to the oronasal fistula and rotated axially and
ventrally to close the oral aspect of the fistula. At 3 days after
surgery, clinical signs of the fistula, such as green-tinged
purulent nasal discharge and malodorous breath, were no
longer evident. At 10 days after surgery, the oral opening of
the fistula filled with granulation tissue and mucosa and
decreased in size to less than 2 ml. The horse was fed a
pelleted mash and grass diet and the small fistula was
flushed orally twice daily until it completely healed. At
6 months following surgery, the fistula had completely
healed. Few options are available for repairing an oroantral
or an oronasal fistula in horses. This case report suggests that
a large, chronic oronasal fistula involving the alveolus of a
maxillary second premolar can be repaired successfully with
an alveolar bone flap.

Introduction

Techniques for treating horses for an oroantral or oronasal
fistula have been previously described and include
transposing the levator nasolabialis muscle or the levator labii
superioris muscle to fill the fistula (Orsini and Ross 1988; Hahn
and Kohler 2002; Brink 2006). Temporarily or permanently
plugging the oral aspect of the fistula with
polymethylmethacrylate (PMMA) has also been successful
(Hawkes et al. 2008). One horse with an oronasal fistula at the
level of the second and third maxillary premolars was treated
successfully by sliding a mucoperiosteal flap from the hard
palate laterally across the fistula (Barakzai and Dixon 2005).

In one study, infected cheek teeth of young horses were
extracted orally without complication in 89% of cases (Dixon
et al. 2005). In contrast, many studies have shown that
repulsion of cheek teeth has a high incidence of post
operative complications (Orsini and Ross 1988; Prichard et al.
1992; Lane 1997). Formation of an oroantral (orosinus) fistula is
a common complication of repelling cheek teeth and can
develop in 7–33% of horses undergoing this procedure (Orsini
and Ross 1988; Prichard et al. 1992). Most oroantral or
oronasal fistulae result from incorrect placement or
premature loss of a temporary alveolar plug, incomplete
removal of dental tissue, development of osseous sequestra
or chronic alveolar infection (Barakzai and Dixon 2005; Brink

2006; Hawkes et al. 2008). Oronasal fistulae are less common
and few treatment options have been described. This report
describes the repair of a chronic, oronasal fistula in a stallion
that developed after the diseased right maxillary second
premolar (Triadan 106) was extracted.

Case details

History
A 560 kg, 8-year-old Andalusian stallion was admitted to the
University of Florida’s Large Animal Hospital for treatment of a
large, oronasal fistula that developed after the right infected
maxillary, second premolar (Triadan 106) was removed by
oral extraction with the horse sedated 1.5 years previously.
Immediately after the tooth was extracted, a communication
between the oral and nasal cavities was observed. This
communication was obliterated with a temporary PMMA
plug which frequently loosened, necessitating its replacement
and resulting in contamination of the nasal cavity with feed.
Because the plug could not be maintained securely enough
to prevent continued communication between the oral and
nasal cavities, the stallion was referred for treatment to
obliterate the chronic, oronasal fistula.

Physical examination and diagnostic imaging
Although the stallion was in good health, a green-tinged,
purulent discharge flowed from its right nostril and its breath
was malodorous. The right maxillary second premolar (Triadan
106) was absent and a 2 cm long (caudal to rostral) by
1.5 cm wide defect in the hard palate could be seen and
palpated at the oral aspect of the alveolus. Feed protruded
through the defect into the nasal cavity (Fig 1). Physiological
saline solution injected into the defect in the hard palate
exited the right nostril. During endoscopic examination of the
right nasal cavity, an irregularly-shaped defect in the middle
nasal meatus was noted, approximately 18 cm caudal to the
right nostril.

Radiographs taken by the referring veterinarian did not
demonstrate osseous or dental tissue within the alveolus
formerly occupied by the right maxillary second premolar.
During computed tomographic (CT) examination of the nasal
cavity and paranasal sinuses, a large fistula approximately
2.5 9 2.5 cm and a moderate degree of irregular
remodelling of the adjacent maxillary bone were observed
(Fig 2). Positive contrast medium injected into the oral
opening of the fistula extended dorsally through the rostral
portion of the ventral concha and exited along the lateral
aspect of the nasal cavity rostral to the right maxillary first
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molar (Triadan 109) (Fig 2b,c). A 0.5 9 0.5 9 0.2 cm fragment
of bone or dental tissue was evident deep to the epithelial
lining of the fistula along the buccal aspect of the alveolus
(Fig 2b).

Surgical technique
After the CT examination, while the horse was still
anaesthetised, the fragment of bone/dental tissue as well as
the epithelial lining of the fistulous tract was removed using
malleable loop curettes. The lining was also debrided by
moving a length of iodoform gauze (Curity Iodoform packing
strips)1 back and forth, under tension, through the fistula using
a sawing motion. After lavaging the fistula with physiological
saline solution, the oral aspect of the fistula was plugged with
iodoform gauze1 to prevent ingress of feed.

Two, 4 and 6 days later under standing sedation, the plug
was removed, the fistula was again debrided and lavaged
and the gauze plug replaced. Green-tinged, purulent
discharge from the right nostril was noted one week after
initial debridement.

Alveolar bone flap
Nine days after initial surgery, the stallion was anaesthetised
to seal the oronasal fistula with an alveolar bone flap.
Potassium penicillin (22,000 iu/kg bwt intravenously [i.v.]),
gentamicin sulfate (6.6 mg/kg bwt i.v.) and flunixin
meglumine (1.1 mg/kg bwt i.v.) were administered 20 min
before anaesthesia was induced. The stallion was
anaesthetised and positioned in left lateral recumbency. Its
mouth was held open with a Gunther speculum. A 15 cm,
inverted curvilinear incision was made along the right maxilla
approximately 6 cm distal to the nasoincisive notch over the
alveolus of the maxillary second premolar (Triadan 106)
(Fig 3). The buccinator muscle was perforated and spread in
the direction of its muscular fibres and elevated from the
maxillary bone. Special attention was taken to avoid
damaging the dorsal buccal branches of the facial and
infraorbital nerves, parotid salivary duct, buccal salivary
glands and mandibular labial artery. Dissection was dorsal to
the oral cavity to access the alveolar bone and prevent
inadvertent penetration of the buccal mucosa and
contamination from oral contents. During this dissection, we
did not encounter the buccal salivary glands as discrete
structures, possibly because they were closely attached to or
dispersed within the buccinator muscle. The maxillary bone in
this region was exposed by elevating soft tissues. The exposed
bone that would be used to create a bone flap was
somewhat thicker and softer than normal adjacent bone,
presumably from the erosive effects of chronic inflammation
in the underlying alveolus. The boundaries of the lateral wall
of the alveolus were outlined in 4 places by inserting a 2 mm
diameter Steinmann pin on a Jacob’s chuck through the
maxillary bone from the surgical approach and using a finger
in the alveolus to establish intra-alveolar penetration by the
pin. The 4 corners thus established the outline of the
proposed bone flap.

An oscillating bone saw was used to incise the maxillary
bone between the holes created with the Steinmann pin to
create a 3-sided maxillary bone flap, based ventrally,
approximately 1 cm dorsal to the oral opening of the
alveolus. The vertical edges of the flap were approximately

Fig 1: Endoscopic view of the right nasal cavity, approximately
15 cm from the external naris. There is feed material within the
middle meatus, i.e. between the dorsal (A) and ventral (C)
conchae as a result of the oronasal fistula. The nasal septum (B) is
normal in appearance and shown to the right of the image.

a) b) c)

Fig 2: Computed tomographic images of the skull at the level of the second premolar (Triadan 06). a) Transverse image showing the
oral opening of the fistula (white arrow). There is a moderate degree of remodelling and loss of the adjacent maxillary bone (white
arrowheads). b) Transverse image post administration of a contrast medium into the oral opening of the fistula (white arrow). A small,
osseous or dental fragment is present within the granulation tissue on the buccal aspect of the alveolus (black arrow). c) Transverse
image post administration of a contrast medium into the oral opening of the fistula. The fistula is filled with radiodense contrast material
(white arrowheads) and is seen extending from the oral cavity into the nasal cavity at the middle meatus.
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4 cm long and the horizontal, dorsal edge of the flap was
2 cm wide. The flap was deflected axially toward the lingual
aspect of the alveolus by fracturing its base. The dorsal
1.5 cm of the flap was removed by using a bone rongeur so
that the flap could fit tightly against the medial wall of the
alveolus, thereby sealing the oral aspect of the fistula (Figs 4
and 5). Rolled, iodoform gauze1 was packed tightly into the
alveolus, dorsal to the bone flap and one end of the gauze
was passed into and through the nasal cavity and sutured to
the left false nostril. The incisions in the buccinator muscle

and subcutaneous tissue were closed in one layer with 3-0
polyglactin 910 suture using a simple continuous pattern and
the cutaneous incision closed with 2-0 polydioxanone suture
using a simple interrupted pattern. A shallow, alveolar plug of
PMMA was placed into the alveolus, oral to the flap and
bonded to the right, maxillary third premolar (Triadan 107) to
prevent food dislodging the bone flap. This plug was
extruded, however, soon after the horse recovered from
anaesthesia and was not replaced. The stallion was
administered phenylbutazone (2.2 mg/kg bwt i.v.) once daily
for 5 days.

Post surgical management
The surgical site was moderately swollen and the stallion’s
upper lip slightly deviated to left. The deviation resolved by
Day 2 after surgery.

An attempt was made to remove the iodoform gauze
packing 3 days after surgery but the gauze broke under
traction so that a considerable portion of it remained within
the fistula dorsal to the bone flap. This gauze packing was
removed 2 days later with the horse sedated by desensitising
the skin incision with local anaesthetic and then opening the
incision to expose the gauze pack. The pack was removed
and the incision closed as previously described. The lip again
deviated to the left after this procedure but the deviation
again resolved within 2 days and the incision healed by first
intention.

Outcome
Purulent green nasal discharge and halitosis subsided within
3 days after surgery. Endoscopic examination of the oral
aspect of the alveolus, 10 days after surgery, confirmed that
the oral opening of the fistula had filled in with granulation
tissue and mucosa. However, the small opening (<2 mm
diameter) persisted centrally within the alveolus (Fig 6a). At
14 days, the surgical site was swollen but only minimally and

Fig 3: An intraoperative photograph of the inverted curvilinear
incision, 6 cm distal to the nasoincisive notch over the alveolus of
the right, maxillary premolar (Triadan 106). The buccinator muscle
has been bluntly dissected (green arrow) from the right maxillary
bone. The facial crest is caudal to the incision (black arrow).

Fig 4: Illustrations of the surgical procedure. The osteotomies of
the bone flap were performed dorsally, rostrally and caudally
leaving the ventral aspect of the flap intact where it was
fractured so that the flap could be ‘hinged’ inward, across the
alveolus. The following are illustrated in the insert (A) the oral side
and (A’) the nasal side of the oronasal fistula, (B) alveolar bone
flap positioned across the fistula, (C) original position of the
alveolar bone flap before it was pressed inward towards the
lingual, alveolar plate, (D) alveolar bone that was removed so
the dorsal edge of the bone flap fit tightly within the alveolus and
(E) base and ‘hinged’ edge of the alveolar bone flap.

Fig 5: A transverse illustration demonstrating how the flap was
rotated inward (curved arrow) so that its dorsal edge contacted
the lingual aspect of the alveolus, sealing the oral aspect of the
fistula. The ventral aspect of the flap acted as a hinge (straight
arrow). The gauze packing was then placed dorsal to the bone
flap (triangle).
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the deviation of the upper lip had resolved completely
(Fig 7). The owner was pleased with the short-term clinical
outcome at one month; however, blood was noted
emanating from the right nostril on one occasion and the
referring veterinarian performed an oral and nasal
endoscopic examination. A pinhole-sized fistula was found
that communicated with the nasal cavity. The horse was
maintained on a pelleted mash diet for approximately
6 months and the fistula flushed from the oral side twice daily.
The horse was returned to full exercise at 2 months after
surgery. At approximately 6 months, the owner reported that
the horse had shown no signs of an oronasal fistula and was
on free choice grass hay. A fistula was not observed during
endoscopic examination, performed 1.5 years after surgery
(Fig 6b). Despite the delay to complete resolution, the owner
was pleased with the degree of improvement after surgery
and satisfied that she could return the horse to its intended
use during this time.

Discussion

Despite numerous attempts to encourage alveolar healing,
the oronasal fistula in this stallion failed to heal, resulting in
formation of a chronic defect. The technique we used to
repair this fistula was simple and required only tissues readily
available close to the defect. However, exposing the portion
of the maxillary bone necessary to create the flap was
complicated by the critical nature of many of the soft tissue
structures overlying the bone. The flap was contoured with a
bone rongeur so that it fitted tightly against the palatal aspect
of the fistula, making other means of securing it unnecessary.
The horse was fed a watery gruel of a complete pellet diet to
reduce stress on the repair immediately following the surgery.
The mild deviation of the upper lip following surgery was
transient and probably caused by detachment of some of
the soft tissues from their osseous attachment or by temporary
neuropraxia of the facial nerve or its dorsal buccal branch.
Temporary damage to the buccinator muscle may also have
contributed to the problem.

Oronasal, oroantral or cutaneous fistulas are very
challenging to repair. Although this horse had a lengthy
period of convalescence before the defect completely
sealed, the repair method did reduce the size of the defect
considerably and allowed successful repair. Before surgery,
the fistula was large enough in size to allow feed material a
direct route from the oral cavity to the nasal cavity, causing
obvious clinical signs and possibly a decrease in patient
comfort. Within 3 days of surgery, clinical signs had resolved
and by Day 10, the fistulous tract had markedly decreased in
size. Although a very small defect in the fistula was still patent
for up to 6 months, the size had been decreased enough to
prevent gross feed contamination and allow the horse to
return to its intended use. Descriptions of successful
techniques to repair oronasal or oroantral fistulas are rare. As is
the case with the technique described here, most published
techniques are specific to the particular type of fistula and
cannot be readily applied to other types. Regardless of
technique, they all have a diverse range of success rates.

An oronasal or oroantral fistula is a serious complication of
repelling a tooth or, as in the case of this horse, of poor
healing of the alveoli caused by chronic alveolar infection
(Hawkes et al. 2008). Two techniques to repair an oroantral
fistula have been previously described (Orsini and Ross 1988;
Hahn and Kohler 2002; Brink 2006). Using these techniques,
one end of the levator nasolabialis muscle or the levator labii
superioris muscle is transposed through the sinus and into the

a) b)

Fig 6: a) Oral, endoscopic image of the fistula 10 days after the maxillary bone flap procedure was performed. Granulation tissue has
filled in the socket and a fistulous tract is no longer present. b) At 11 months.

Fig 7: Sutures were removed at 14 days after surgery. There was
only minimal swelling at the surgical site and the upper lip is no
longer deviated.
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fistula (Orsini and Ross 1988; Hahn and Kohler 2002; Brink 2006).
Both muscles lie on the maxilla and insert rostrally at the nose
or the commissure of the lips. Neither muscle was considered
long enough to transpose into the fistula of this stallion.

Nine horses with an oromaxillary fistula were treated
successfully by plugging the fistula with PMMA (Hawkes et al.
2008). The PMMA must be maintained at the oral aspect of
the fistula for at least 2 weeks to allow time for granulation
tissue to form an effective, natural seal above it (Easley 1991).
Polymethylmethacrylate requires a hard surface to which to
adhere, such as bone or tooth. In the horse reported here,
PMMA placed in the fistula had insufficient solid support
around it to maintain it long enough for granulation tissue to
fill the fistula because it could only adhere to the adjacent
third premolar (Triadan 107). A plug of PMMA can be
maintained in most oroantral fistulae because a tooth is
present rostrally and caudally to provide solid surfaces to
which the plug can adhere. Maintaining a plug within an
oroantral fistula is challenging when a tooth is absent at the
rostral or caudal border of the fistula, such as when the fistula
involves the alveolus of a maxillary second premolar (Triadan
106 or 206) or when the tooth adjacent to the fistula has
been removed (Pascoe 1991).

A persistent oronasal fistula was repaired in one horse by
sliding a mucoperiosteal flap created from the hard palate
across the oral aspect of the fistula (Barakzai and Dixon 2005).
Although the flap dehisced within 10 days after surgery,
granulation tissue filled in the remaining defect preventing feed
from entering the nasal cavity. We believe our technique of
sealing the oral aspect of an oronasal fistula with a bone flap to
be a simpler method and perhaps more likely to succeed. An
advantage to using a bone flap, as in our method, is to provide
a solid surface upon which mucosa can attach, without the
tension around the edges that could arise in a mucoperiosteal
flap. Possibly, the 2 methods could be combined, although this
could complicate the surgery by requiring an additional
procedure. Also, the oral aspect of the rotated flap is
presumably covered with granulation tissue and possibly
mucosa transposed with it from the lateral wall of the alveolus,
thereby providing a soft tissue cover to the bone. We do not
know if the bone flap remained viable, although a partial or
total loss of viability could explain the protracted healing.

We placed packing dorsal to the bone flap to fill the
remnant of the fistula to the nasal passage and then
attempted to remove this pack after 3 days. The packing
broke during removal and this necessitated removal by a
cutdown procedure through the original incision 2 days later.
In retrospect, leaving this packing in place for longer than
5 days (up to 10 days or more) might have encouraged
more granulation tissue to fill in the alveolar space dorsal to
the bone flap. The resulting more mature bed of granulation
tissue could reinforce the bone flap and possibly prevent a
defect developing in it. Alternatively, the authors feel that a
cancellous bone graft or tissue-compatible/bioresorbable
material could instead be used in the remaining alveolar
defect to encourage its closure while the bone flap protects
the oral opening. Although we placed an acrylic plug on the
oral side of our bone flap, this did not remain during recovery
and therefore could have been omitted. It is also possible
that such a plug could dislodge the bone flap by applying
pressure to it and forcing it into the alveolus. The bone that
produced the flap in this horse was thickened and softer than
normal, based on intraoperative appearance and on CT,

which might have reduced its sturdiness for our purposes. If a
flap could be created earlier in the disease course than in
this case (<1.5 years), a more robust segment of bone could
be available and with a greater chance of survival.

Techniques to resolve oroantral fistula in man, dogs and
cats have been previously described (McCarthy 1996;
Salisbury 1998; Honnebier et al. 2000; Anavi et al. 2003;
Yalcin et al. 2011). Immediate closure of an acutely
acquired oroantral defect in man is successful in about 95%
of cases (Anavi et al. 2003), whereas closure of a chronic
oroantral fistula is successful in only about 67% of cases (Del
Junco et al. 1988). A buccal flap technique and a palatal
flap technique are the most common methods of sealing
an oroantral fistula in man (Anavi et al. 2003; Yalcin et al.
2011). Other techniques involve the use of metal plates and
foils made of gold, tantalum and aluminium (Steiner et al.
2008). We are not aware of reports that describe using an
alveolar bone flap to close an oroantral fistula in any
species.

The technique of rotating an alveolar bone flap to seal
an oronasal fistula was used successfully to seal the large
chronic oronasal fistula of the stallion of this report. This
technique quickly eliminated clinical signs and effectively
sealed an oronasal fistula located at the level of a maxillary
second premolar (Triadan 106). It could also be effective in
sealing an oronasal fistula elsewhere and may be effective in
sealing an oroantral fistula. Although the technique was
simple, dissection of tissue to expose the alveolar bone was
difficult and ran the risk of damaging neural and vascular
structures. While convalescence was up to 6 months in this
horse, this technique provides another safe and effective
surgical treatment option for oronasal fistulas.
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Clinical Commentary

Equine oronasal fistula repair: Clinical commentary from a human
surgery perspective
K. Khan* and M. C. Swan
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The authors in the accompanying article (Easley and
Freeman 2016) present a novel surgical approach to treat a
chronic oronasal fistula in a horse: a complex and formidable
reconstructive challenge. From the human patient
perspective, the surgical problem is akin to post operative
oronasal fistula formation following cleft palate repair. A cleft
palate defect is a congenital abnormality resulting from a
failure of palatal fusion during early embryonic development
and is normally repaired at 6–12 months of age.

Following repair of the cleft palate, which typically
involves a multi-layer closure of the oral, nasal and muscle
layers, the formation of a fistula is recognised as a significant
complication. Unintended post operative oronasal fistulae
result from a failure of normal palatal wound healing, usually
as a consequence of unfavourable patient or surgical
factors. The reported rate of fistula formation post cleft palate
repair in the human literature ranges from 0 to 23% (Cohen
et al. 1991; Sommerlad 2003; Smith et al. 2007; Eberlinc and
Kozelj 2012), with an overall rate of 8.6% reported from a
systematic literature review (Hardwicke et al. 2014).
Understandably, this is a heterogeneous group with wide
phenotypic variation. Some fistulae may be intentional, such
as the unrepaired alveolar cleft and would not be
considered as a surgical complication.

The symptomatic fistula can cause significant morbidity. In
addition to regurgitation of food and fluid (similar to this
equine case) and the psychological stigmata that can result
from this, there can be associated problems with speech
production due to nasal air escape and even conductive
hearing loss. Fistulae result from, and can be related to, a
failure of healing, wound breakdown, insufficient soft tissue
causing excess wound tension, the width of the original cleft
and wound infection (Cohen et al. 1991; Muzaffar et al.
2001). Although the aetiological mechanism of fistula
formation differs between the archetypal cleft patient and
this equine case, which arose secondarily to a tooth
extraction, the management is still similarly problematic.
Attempts have been made to classify fistulae according to
their size as small (1–2 mm), medium (3–5 mm) and large
(>5 mm) (Muzaffar et al. 2001) or anatomical location using
the Pittsburgh classification (Smith et al. 2007). This subdivides
fistula location as being at the uvula (type I), soft palate
(type II), junction of soft and hard palate (type III), hard
palate (type IV), incisive foramen (type V), lingual-alveolar
(type VI) and labial-alveolar (type VII). It is also helpful to
classify fistulae as being either clinically asymptomatic (such
as a pinhole fistula which does not require intervention) or
symptomatic (likely to necessitate surgical intervention).

The principles of surgical repair are to aim for a tension free
2 layer closure in which ideally the 2 layers are not in continuity,
i.e. with suture lines offset from one another. In practice this

can be difficult to achieve and the method of repair chosen
will largely depend on the size and location of the fistula.

With more posteriorly placed fistulae the following
treatment algorithm is used at our institution and is largely
dependent upon size. For a small fistula, the margin of the
defect is incised and then widely undermined to elevate
separate nasal and oral layers to achieve a tension-free 2
layer closure, with or without the use of lateral relieving
incisions. For a larger or recurrent fistula one would strongly
consider the use of an autologous (such as cartilage) or
nonautologous material (such as a polydioxanone [PDS]
sheet) to act as an interpositional layer to separate the nasal
and oral layers (Losee et al. 2008). More recently, there has
been increased use of local oral flaps, such as the
buccinator myomucosal flap, buccal fat pad flap or facial
artery myomucosal flap. These can be readily transposed into
a persistent fistula and have the advantage of importing
healthy vascularised tissue free from scar along with much
needed volume to produce a tension free closure (Jackson
et al. 2004). In the most severe or recalcitrant cases, free
tissue transfer has been described as a definitive method of
repair (Colletti et al. 2013). Despite this range of treatment
options, the recurrence rate can be significant, being up to
65% in some series (Kirschner et al. 2006).

Repair of anterior fistulae involving the alveolus and/or
anterior hard palate is often deferred until the child
undergoes alveolar bone grafting during their mid- to late
mixed dentition phase (8–10 years). With anterior fistulae there
is a reduction in the amount the oral mucosal layer can be
undermined and adequate access to the nasal layer is
challenging; an upper buccal sulcus incision significantly
improves surgical access to the nasal side of the fistula. In a
similar fashion, the location of the troublesome fistula in the
reported equine case (Easley and Freeman 2016)
encompassed the alveolar margin and hence required a
more complex solution: the use of a hinged bone flap would
be difficult to replicate in the situation in man due to the
different anatomical size of the maxilla. The surgical exposure
in such cases in man is carefully planned to maximise
subsequent tooth development. Buccal-gingival flaps are
raised adjacent to the defect which are then mobilised with
periosteal scoring and/or a back-cut. The nasal layer is closed,
the defect packed with iliac crest bone graft and oral layer
closed (Phillips et al. 2012). In all situations, the flaps would be
sutured in place using either Vicryl or Monocryl, typically size 4-
0 or 5-0. In complicated recurrent cases considered at high
risk of dehiscence, many surgeons would consider the use of
a ‘healing plate’. This is a bespoke acrylic plate worn post
operatively for up to 6 weeks that can be removed daily for
washing and routine oral hygiene. It is particularly useful in
patients whom habitually blow air, liquids or food through their

© 2015 EVJ Ltd

556 EQUINE VETERINARY EDUCATION / AE / OCTOBER 2016

mailto:drkkhan@gmail.com


 

 

 

A LIMITED AMOUNT OF DVD’S ARE FOR SALE 
FROM PREVIOUS THREE DAY MODULES 

  
 VISIT ISELP.ORG FOR ADDITIONAL INFORMATION 

REGISTRATION IS OPEN FOR OUR 2016 EDUCATIONAL OFFERINGS 
 
2 DAY ADVANCED COURSE – PRE-PURCHASE EXAM*
Clinique de Grosbois, Boissy St Leger, France 
October 26-27, 2016 
*Registration open to ISELP Certified and Board Certified Veterinarians only 
 

3 DAY MODULE – PROXIMAL SUSPENSORY TO DISTAL HIND LIMB 
Clinque de Grosbois, Boissy St Leger, France 
October 28-30, 2016 
 
ISELP ORLANDO WET LAB DAY  
Orlando Mounted Patrol Training Facility, Orlando, Florida USA 
December 3, 2016 

GOOD THINGS ARE HAPPENING AT ISELP * JOIN THE FASTEST GROWING 
EQUINE SPORTS MEDICINE ASSOCIATION IN THE WORLD * NEARLY 1,000 

WORLD-WIDE MEMBERS * 15 GLOBAL SPONSORS * 
 

WWW.ISELP.ORG 
 

Professor Jean-Marie Denoix, President 
A. Kent Allen, Vice President & Executive Director 

http://www.ISELP.ORG
http://WWW.ISELP.ORG


Clients can save on their next purchase.  
MAX.merial.com

Some diagnoses 
you have to  
face head-on.

MARQUIS® (15% w/w ponazuril) Antiprotozoal Oral Paste

IMPORTANT SAFETY INFORMATION: The safe use of 
MARQUIS in horses used for breeding purposes, during pregnancy, 
or in lactating mares, has not been evaluated. In animal safety 
studies, loose feces, sporadic inappetence, lost weight, and 
moderate edema in the uterine epithelium were observed.

‰MARQUIS is a registered trademark, and ™MAX, Merial Awards Xpress is 
a trademark, of Merial. ©2016 Merial, Inc., Duluth, GA. All rights reserved. 
EQUIOMQ1506-B (04/16) 

f
regnancy,
afety
nd
d.
Awards Xpress is
ights reserved.

Equine Protozoal Myeloencephalitis (EPM) is an expert 
in deception and your clients may at first confuse it 
with other issues, such as lameness. Only stopping 
the parasite responsible can stop EPM from causing 
further damage to the horse’s brain and CNS. Time 
matters. The sooner EPM is detected and diagnosed, 
the better the chance for recovery.

That’s why you need a tube of MARQUIS on every 
truck to initiate treatment immediately. MARQUIS  
is a powerful anti-protozoal. 

Only MARQUIS offers a 3X loading dose protocol that 
allows it to reach steady state in 24 to 48 hours.*,1 

*Clinical relevance has not been determined.

The signs can be subtle.  
The treatment should be aggressive. 

1 MARQUIS Freedom of Information Summary and Supplement and product label.

http://MAX.merial.com


fistula (in some children that can be regarded as a ‘party
trick’), an activity that would threaten the integrity of the
suture line in a newly reconstructed palate.

In summary, the authors’ (Easley and Freeman 2016)
report an interesting and novel method of oronasal fistula
closure in an equine patient that has many underlying
principles in common with the situation in human patients.
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Summary
Persistent dorsal displacement of the soft palate (pDDSP) is a
relatively rare equine disorder. This case series reports
histories and clinical findings in 8 cases of pDDSP, and
outcome after treatment of concurrent epiglottic entrapment
(n = 3), laryngeal tie-forward (n = 6) ± laser staphylectomy
(n = 2), and/or sectioning of mucosa ventral to the epiglottis
and the hyoepiglotticus muscles (n = 2). Four of 6 horses that
underwent tie-forward ± laser staphylectomy had complete
resolution of pDDSP and returned to their previous level of
work, as did one horse that had a subepiglottic releasing
incision. Correction of concurrent epiglottic entrapment in 3
horses with pDDSP did not result in resolution of pDDSP in any
case. Previous laryngeal surgery including laryngoplasty and
ventriculocordectomy appear to be risk factors for the
development of pDDSP.

Introduction

Persistent dorsal displacement of the soft palate (pDDSP) has
been defined as a dorsally displaced soft palate observed
endoscopically in the resting horse, with no, or only brief
replacement of the soft palate into its correct anatomical
(subepiglottic) position despite attempts to swallow (Sullivan
and Parente 2003; Ortved et al. 2009; Barnett et al. 2015). Its
aetiology is often unknown, but pDDSP is commonly reported
as a long-term sequel to subepiglottic surgery in racehorses
(Ortved et al. 2009), presumably due to fibrosis/cicatrix
formation of the subepiglottic soft tissues (Jann and Cook
1985). To date, only one case series of 15 horses has been
published on this disorder (Ortved et al. 2009), and 13 of
these horses returned to racing after treatment. Prior to that
study, pDDSP had been anecdotally associated with a poor
prognosis (Haynes 1983; Dixon 1995; Sullivan and Parente
2003). This case series aims to describe the case details,
treatment and outcome of 8 horses diagnosed with pDDSP,
which were used for a variety of ridden pursuits.

Case histories

The 8 cases underwent diagnosis and surgical treatment in 2
different equine hospitals, by 3 surgeons with expertise in
upper respiratory tract disorders. Case background and use of
horses are detailed in Table 1. Five out of 8 horses were known
to have undergone previous upper respiratory tract surgery
(Table 2). One horse (Case 7) that had had intermittent
epiglottic entrapment (EE) and resection of subepiglottic
mucosal scar tissue 2 months previously had had concurrent

pDDSP observed during initial resting endoscopy, which had
transiently resolved after the subepiglottic surgery, but pDDSP
had recurred at the time of re-presentation. No other horses
had a history of previous pDDSP.

Presenting signs had been present for a minimum of
2 weeks and included a cough, particularly associated with
eating in 6/8; exercise intolerance in 5/8 and abnormal
respiratory noise during exercise in 8/8 horses. In Cases 2, 3, 4
and 8, conservative treatment consisting of rest, oral
antibiotics and nonsteroidal anti-inflammatory drugs
(complete details of treatments unknown) had been
administered prior to referral, without success.

Clinical findings

Endoscopic examination at rest (Table 2)
Endoscopic examination per nasum at rest showed pDDSP in
all horses, which remained present despite several attempts
to swallow. Three horses had ulceration or scarring of the
dorso-caudal border of the soft palate. Case 2 had an
approximately 1.5 cm diameter circular fistula in the right
caudal aspect of the soft palate (Fig 1). Cases 4 and 6 had
EE. Cases 5, 7 and 8 had endoscopic evidence of the
previous laryngeal surgeries detailed in Table 2, with grade 4
(minimal) laryngeal abduction post laryngoplasty present in
all (Dixon et al. 2003; Fig 2). Cases 2, 3 and 5 were sedated
and 15 ml of 2% lignocaine with adrenaline solution1 was
applied topically to the caudal border of the soft palate via
a transendoscopic catheter. A 60 cm curved broncho-
oesophageal grasping forceps was used firstly to manipulate
the soft palate into a subepiglottic position (Fig 3a), and then
to elevate the epiglottis to inspect its ventral aspect (Fig 3b,
Supplementary Item 1), which was normal in all horses. This
procedure was not performed in the other cases, either due
to surgeon preference or due to cases being presented prior
to acquisition of a set of suitable forceps.

TABLE 1: Background and use of Cases 1–8

Case Age/sex Breed/use

1 20-year-old gelding TB/general riding
2 5-year-old mare TB/flat racing
3 19-year-old gelding TBx/hunting
4 8-year-old gelding Connemara/general riding
5 8-year-old gelding WB/showjumping
6 13-year-old gelding Irish draught 9 TB/general riding
7 13-year-old gelding WB/general riding
8 6-year-old gelding WB 9 TB/unknown
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All cases underwent endoscopy per os under sedation
whilst using a full mouth speculum, with the endoscope either
passed within the lumen of a small endotracheal tube or held
in place in the oropharynx by an assistant with a small hand.
Case 1 had a misshapen tip of the epiglottis (Fig 4), Cases 4
and 6 had concurrent EE (Fig 5), and Case 7 had a
thickened epiglottis with a dorsally positioned ulcer and was
deemed to have excessive folds of subepiglottic tissue
present. Cases 2, 3, 5 and 8 had no additional oropharyngeal
abnormalities present.

In Case 1, palpation of the epiglottis per os was
performed and attempts to digitally elevate the epiglottis
above the soft palate were unsuccessful, possibly due to
subepiglottic adhesions or to abnormal hyoepiglotticus

muscle structure/function that prevented normal dorsal
movement of the epiglottic cartilage.

Endoscopic examination at exercise
Three horses (Cases 2, 5 and 6) underwent ridden over-
ground exercising endoscopic examination, appropriate for
each horse’s normal work regime. All cases showed pDDSP to
be present throughout exercise with additional instability of
the displaced soft palate. In Case 5, the left-sided
laryngoplasty, although minimally abducted, was stable.

Ultrasonographic examination of the larynx
Ultrasonographic examination of the larynx was performed at
initial presentation in Cases 2 and 3. The bodies of the

TABLE 2: Previous history and concurrent endoscopic findings at the time of initial presentation for persistent dorsal displacement of the
soft palate

Case
Previous URT
abnormality Previous surgery(ies)

Time since
previous surgery Concurrent URT findings

1 EE Midline division of
entrapping folds with bistoury

24 months None

2 DDSP (presumptive
diagnosis)

Soft palate thermocautery 12 months Soft palate fistula

3 None – – None
4 None – – EE
5 RLN LP, bilateral AEFR

and Ve, left VC
Unknown Evidence of

previous surgeries
6 None – – EE
7 RLN

Intermittent EE
Mild arytenoid

chondritis

LP, left Ve and VC
Sub-epiglottic resection

3 months post
sub-epiglottic

resection

Mild arytenoid chondritis, evidence of previous surgery

8 RLN LP, bilateral Ve, left VC Unknown Evidence of
previous surgeries

URT, upper respiratory tract; EE, epiglottic entrapment; DDSP, dorsal displacement of the soft palate; RLN, recurrent laryngeal
neuropathy; LP, laryngoplasty; AEFR, ary-epiglottic fold resection; Ve, ventriculectomy; VC, vocalcordectomy.

Fig 1: Case 2, with persistent dorsal displacement of the soft
palate and an oropharyngeal fistula present in the right caudal
soft palate (arrow), 12 months after soft palate thermocautery.

Fig 2: Case 5 with grade 4 left laryngeal abduction after
laryngoplasty. There is evidence of a right ventriculectomy.
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basihyoid bones were noted to be at subcutaneous depths
of 1.1 cm and 1.3 cm respectively, and no structural
laryngeal abnormalities were noted.

Treatments and outcomes

Treatment of concurrent EE
Cases 4 and 6 with concurrent EE at presentation had the
entrapment sectioned either under standing sedation (Case
4) or under general anaesthesia (Case 6) using a hooked
bistoury technique as described by Russell and Wainscott
(2007) (Table 3). In Case 4, endoscopic examination 3 weeks
after sectioning revealed the entrapment to be fully resolved
but pDDSP was still present. This horse subsequently
underwent laryngeal tie-forward surgery as described below.
In Case 6, endoscopy at 3 weeks post operatively revealed
EE to have recurred and pDDSP to still be present. Resection
of the subepiglottic mucosa was performed via a
laryngotomy under general anaesthesia. Endoscopy 6 weeks
after the second surgery revealed that EE was now resolved
but pDDSP was still present. The owner declined further
treatment and the horse was managed as a pasture pet.

Case 7 had EE and mild arytenoid chondritis present
during endoscopic examination by the referring veterinarian
but when examined after admission to the hospital, the EE
had resolved, indicating a likely intermittent EE. Subepiglottic
mucosal resection was performed via a laryngotomy under
general anaesthesia to prevent recurrence of EE and the
horse was treated conservatively for the arytenoid chondritis
(4 weeks of antibiotics and NSAIDs). The pDDSP did not
resolve in this case and it underwent tie-forward surgery
3 months later.

Laryngeal tie-forward � laser staphylectomy
Six horses (Cases 2–5, 7 and 8) underwent laryngeal tie-
forward under general anaesthesia as described by
Cheetham et al. (2008) using two 7M ultrahigh molecular
weight polyethylene sutures (Fiberwire)2 passed through the
caudal wings of the thyroid cartilage and hooked around the
body of the basihyoid bone. A bilateral sternothyroideus
tendon tenotomy was also performed. The day after tie-
forward surgery, 3 horses (Cases 2, 4 and 7) no longer

Fig 4: Endoscopic image taken per os of Case 1 showing the
misshapen epiglottic tip.

Fig 5: Endoscopic image taken per os of Case 4 showing the
entrapped epiglottis.

a) b)

Fig 3: a) Using a set of broncho-oesophageal forceps (arrow) to manipulate the caudal aspect of the soft palate into its normal
position (ventral to the epiglottis), and b) then to elevate the epiglottis to inspect its ventral surface (Case 5).
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exhibited persistent or intermittent DDSP on resting
endoscopy. These horses were discharged from the hospital
within 4 days. Case 3 still had pDDSP following the tie-forward
surgery and a laser staphylectomy was then performed under
standing sedation and topical local anaesthesia as described
by Ortved et al. (2009). Immediately post surgery, the palate
assumed and retained its subepiglottic position. Post
operative endoscopy performed by the referring veterinarian
4 weeks following staphylectomy showed continued
resolution of pDDSP.

Case 5 initially showed resolution of the pDDSP at rest
after laryngeal tie-forward and was discharged from the
hospital. However, after 3 weeks, the owner reported loud
respiratory noise when exercising. At rest, DDSP was not
present but exercising over-ground endoscopy revealed the
soft palate to become displaced and remain so persistently,
during walk, trot and canter. A laser staphylectomy was then
performed (Fig 6a,b). The horse coughed more frequently
during eating immediately after the staphylectomy and small
amounts of food material were observed in the nasopharynx
on endoscopic examination (Fig 6c), but it was discharged
from the hospital as there was not judged to be significant
aspiration of food into the lower airways.

Case 8 (operated on in 2005) showed no improvement
after tie-forward surgery and was discharged from the hospital
to assess if the pDDSP would resolve with more time. The
pDDSP was still present 2 months later and it then underwent
a subepiglottic releasing incision as described below.

Subepiglottic mucosa and hyoepiglotticus muscle
sectioning
Case 1 was examined prior to publication of the tie-forward
procedure (Woodie et al. 2005). Conservative treatment was
attempted initially, consisting of NSAIDs and box rest for
4 weeks followed by pasture turnout for 4 weeks. Resting
endoscopy at Weeks 2, 4 and 8 following its initial
presentation revealed continuing pDDSP. At this stage,
surgical intervention was attempted. Case 8 also underwent
this procedure after tie-forward surgery failed to improve the
pDDSP.

Under general anaesthesia with a Butler’s gag in place, a
digitally held No. 22 scalpel blade was introduced per os and
used to make a transverse incision in the subepiglottic soft
tissues, and the depth increased until the base of the
epiglottic cartilage was reached. This incision therefore
sectioned the subepiglottic mucosa, submucosa and
(paried) hyoepiglotticus muscles. After this incision was made,
the epiglottis immediately became more mobile, allowing it
to be manually positioned above the soft palate.

Endoscopy the following day in both cases showed the
epiglottic outline bulging up against the ventral surface of
the soft palate that was still dorsally displaced (Fig 7a), a
feature not previously present. Horses were maintained on
dihydrostreptomycin (15 mg/kg bwt i.m.) with procaine
benzylpenicillin (12 mg/kg bwt i.m. b.i.d., Depomycin3) for
3 days and phenylbutazone (2 mg/kg s.i.d. per os,
Equipalazone4) for 10 days following surgery.

a) b) c)

Fig 6: Laser staphylectomy in Case 5. a) The intended line of soft palate resection has been focally marked with the laser (arrow) and
the soft palate is being manipulated with forceps; b) the right half of the staphylectomy has been completed; c) one day after the
staphylectomy – persistent dorsal displacement of the soft palate has resolved and small amounts of food material are present in the
nasopharynx.

TABLE 3: Surgical procedures performed and long-term outcome

Case Tie-forward Staphylectomy Subepiglottic incision, hyoepiglotticus myotomy Outcome

1 � � + Return to work
2 + � � Return to work
3 + + � Return to work
4 + � � Return to work
5 + + � Return to work
6 � � � Euthanasia
7 + � � Euthanasia
8 + � + Euthanasia
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Three weeks after surgery, the owner of Case 1 reported
resolution of clinical signs. Endoscopy at this time revealed a
normally positioned epiglottis (Fig 7b). One month after
subepiglottic releasing incision, Case 8 still had pDDSP, and
laser photothermoplasty of the caudal 3 cm of the soft
palate was performed, as described by Smith and Embertson
(2005), but pDDSP remained present.

Long-term follow-up

Overall, 5 of 8 horses diagnosed with pDDSP went back to
their previous level of work (Table 3). The other 3 (Cases 6, 7
and 8) were subjected to euthanasia 4–20 months after the
initial diagnosis. One of these horses had no specific

treatment other than for EE and the other 2 had tie-forward
surgery but not laser staphylectomy.

Cases 2 and 5 underwent exercising over-ground
endoscopic examination post operatively at 1.5 and
4 months, respectively. Mild palatal instability and transient
intermittent DDSP (one or 2 occasions) was still present in both
cases (Fig 8b). Case 2 (a racehorse) went on to race 7 times
post operatively, winning one race. Case 5 (a showjumper
that had tie-forward and laser staphylectomy) had continued
mild pharyngeal contamination with food material (Fig 8a)
and was reported to cough when eating, but the owner
reported no recurrence of respiratory noise during work.

Telephone follow-up of Cases 1, 3 and 4 at 9–18 months
post operatively revealed that all 3 horses were back in work

a) b)

Fig 7: Post operative photos of Case 1. a) Day 1 post operatively; b) 3 weeks post operatively. Note the dorsal bulging of the epiglottis
against the soft palate in (a) and normal subepiglottic position of the palate in (b). There is a small residual fold of tissue on the left side
of the epiglottis in (b; arrow), which had disappeared at a later examination.

a) b)

Fig 8: Case 5, exercising endoscopy 4 months post tie-forward and laser staphylectomy. a) There is mild pharyngeal contamination
with food. b) Intermittent dorsal displacement of the soft palate was seen on one occasion at the trot – the caudal border of the palate
appeared to have healed well.
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performing at their preoperative level, but with occasional
coughing reported in Cases 1 and 4.

Nineteen months after subepiglottic tissue resection via
laryngotomy, Case 6 re-presented with an acute onset,
severe cough and a loud respiratory noise, heard at the walk.
There was generalised swelling of the laryngeal region on
external palpation. Endoscopy showed pDDSP and
generalised laryngeal inflammation, including perilaryngeal
oedema and bilaterally reduced mobility of the arytenoids
and vocal folds. There was an abnormal tract at the site of
the previous laryngotomy (Fig 9). Radiographs showed severe
and widespread calcification of the cricoid cartilage (Fig 10),
which additionally, was extremely irregular and hyperechoic
on ultrasonographic examination. The horse was subjected to
euthanasia after a 3 week course of antibiotics and NSAIDs
yielded no clinical improvement.

Case 7 was a particularly complicated case that had
undergone previous laryngoplasty and ventriculocordectomy,
subepiglottic resection for EE prior to tie-forward surgery and
also had arytenoid chondritis. This horse remained dysphagic
with nasal discharge containing food material and was
subjected to euthanasia 4 months after the tie-forward
surgery, despite initial resolution of pDDSP. Endoscopy was
not performed again after discharge from the hospital, so it is
uncertain whether pDDSP had recurred. Case 8 did not show
resolution of pDDSP after tie-forward surgery, hyoepiglottic
myotomy or laser cautery of the caudal soft palate and was
subjected to euthanasia after several months due to ongoing
clinical signs.

Discussion

Many cases of pDDSP are reported to occur secondary to
pharyngeal and laryngeal disorders, which prevent the
epiglottis from assuming its normal intranarial position. These
include abnormalities of epiglottic size or rigidity, epiglottitis,
the presence of subepiglottic or intrapalatal cysts, EE, oro-
and nasopharyngeal foreign bodies, and pharyngeal
cicatrisation or paralysis (Lane 1993; Hawkins and Tulleners
1994; Dixon 1995). Previous subepiglottic surgery has been
reported as a common prequel to pDDSP, as was observed

in Cases 1 and 7. Three cases with pDDSP and concurrent EE
did not resolve their pDDSP, despite successful treatment of
the entrapment (Cases 4, 6 and 7). Laryngoplasty with
ventriculocordectomy also appears to be a risk factor for
development of pDDSP, as found in 3 cases in this series, and
previously reported in 1/41 horses after laryngoplasty by
Barnett et al. (2015).

The horse with the palatal fistula (Case 2) was an
interesting case. Palatal fistulas have been reported
anecdotally as a complication of soft palate thermocautery.
This horse had nasopharyngeal endoscopy performed by the
referring veterinarian prior to, but not after palatal
thermocautery. After palatal thermocautery, it raced
successfully, being placed in 4 out of 6 races – presumably
with the fistula present. Poor performance was only reported
in the 2 races prior to presentation at one of our hospitals.
After laryngeal tie-forward surgery, it again raced successfully

a) b)

Fig 9: Case 6, 19 months after subepiglottic resection showing persistent dorsal displacement of the soft palate, laryngeal inflammation
and a suspected tract (arrow) at the previous laryngotomy site.

Fig 10: Lateral radiograph of Case 6, 19 months after
subepiglottic resection showing widespread, severe calcification
of the cricoid cartilage. Periaryngeal oedema of the soft tissues
can be seen as soft tissue thickening dorsal and ventral to the
larynx.
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despite having no treatment for the fistula. It is therefore hard
to draw conclusions regarding the relationship between the
palatal fistula and development of pDDSP, or the effect of a
palatal fistula on racing performance.

Historical treatments for pDDSP include staphylectomy
and sternothyrohyoideus myectomy, but the prognosis is
guarded after these surgeries (Haynes 1983). The laryngeal tie-
forward procedure was developed by the Cornell group
initially for treatment of intermittent DDSP (Woodie et al. 2005),
and 4 years later was described for treatment of pDDSP in 15
horses (Ortved et al. 2009). These authors reported that 7/15
cases of pDDSP resolved with a tie-forward alone and the
other 8 horses also required laser staphylectomy. Thirteen of 15
horses returned to racing (Ortved et al. 2009).

In this case series, the tie-forward surgery proved
successful alone in 3/6 cases in which it was performed, with
another 2 of these 6 cases responding favourably following
additional laser staphylectomy. The remaining horse (Case 8)
did not have laser staphylectomy performed after tie-forward
because the case predated the work published by Ortved
et al. (2009). It is possible that staphylectomy may have
resolved the pDDSP in this case. Case 7 was subjected to
euthanasia due to continuing dysphagia after tie-forward
surgery. This horse had undergone a left laryngoplasty plus
ventriculocordectomy, subepiglottic mucosal resection, and
had evidence of arytenoid chondritis prior to a tie-forward for
pDDSP. The tie-forward had appeared successful initially but
the horse was not scoped in the long term after surgery. It is
possible that some or all of these surgical interventions and
disorders could have contributed towards the continuing
dysphagia.

Although this a smaller case series than that of Ortved
et al. (2009), these results support their findings that the tie-
forward technique represents the best treatment currently
available for pDDSP in horses performing a wide variety of
work disciplines, and is associated with few complications. In
Case 6, it is possible that the pDDSP that persisted after
subepiglottic resection would have resolved had we
performed a tie-forward procedure. However, as this case
also had a chronic laryngeal infection associated with a sinus
tract, it is likely that implantation of nonabsorbable
multifilament suture material (for the tie-forward) in an
infected site would have resulted in an overt surgical failure,
and the long-term result would have been similar.

This was a retrospective study and we did not routinely
perform pre- or post operative radiographs in horses
undergoing tie-forward surgery. These would certainly have
provided us with useful data regarding laryngo-hyoid
positioning in our cases. Only 2 horses had laryngeal ultrasound
prior to surgery and post operative measurements were not
taken, so it is impossible to draw any conclusions from these.

The risk of dysphagia following staphylectomy is moderate,
and one horse in this series experienced nasopharyngeal
contamination with food after laser staphylectomy. It is
possible that too much tissue was removed from the caudal
border of the palate in this horse, although no obvious defect
could be observed endoscopically, and it is likely that with
increasing experience of this technique, this complication
might occur with lower frequency.

We performed a subepiglottic releasing incision in Cases 1
and 8 of this case series, primarily because we felt there were
adhesions or abnormal hyoepiglotticus muscle tone
preventing normal dorsal elevation of the epiglottis. At the

time of treating these cases, the tie-forward procedure had
not been developed (Case 1, seen in 2000) or the laser
staphylectomy had not been described (Case 8, seen in
2005). This subepiglottic releasing surgery was only successful
in one of these cases. With only 2 cases undergoing this
intervention, it is hard to draw firm conclusions as to the
efficacy and safety of this surgery, and our preference now
would be to perform tie-forward surgery in the first instance,
followed by staphylectomy if that is unsuccessful. The
subepiglottic incision in these two cases was performed blind.
An alternative approach would be to section the
hyoepiglotticus muscle under endoscopic guidance using
laparoscopic scissors. Sectioning of subepiglottic adhesions
and hyoepiglotticus myotomy rather than myectomy may
not be a good long-term solution because adhesions may re-
form and the cut muscle ends may adhere together with
fibrous tissue. Although Case 1 was reported to be free of
clinical signs at 12 months post operatively, we have no
longer-term follow-up.

In summary, this case series suggests that laryngoplasty
plus ventriculorcordectomy as well as surgery for epiglottic
entrapment may be a risk factor for development of pDDSP.
The laryngeal tie-forward � staphylectomy appears to be the
most useful technique for managing the disorder. In horses
with concurrent EE and pDDSP, successful treatment of EE
does not necessarily resolve the pDDSP.
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Summary
Prepurchase examination (PPE) is the most common reason
for eye examination in first opinion equine practice. This
paper describes a standard protocol for competent eye
examination in the PPE, and reviews the interpretation of the
more common clinical findings, particularly in relation to their
expected influence on functional vision and their progression.
The content is based on the limited existing literature, the
personal opinions and experience of the author, and from
discussions held with colleagues over the past 30 years.

Introduction

“An imperfect apprehension of the sensory world of animals
usually prevents our being able to speak confidently of what
the ‘vision’ of a given species is like. On the other hand
familiarity with the structure and physiological reactions of its
eyes, together with an understanding of its behaviour and
requirements can, perhaps, enable us to make not too foolish
a guess.” Tansley (1965).

At a conservative estimate, >50% of eye examinations
carried out in first opinion equine practice are undertaken as
part of the prepurchase examination (PPE), and this requires
the examining veterinarian to undertake a stochastic
decision-making process unique to this species and
examination. This involves:

• Identification of, primarily, clinical normality.
• Recognition of ocular anomaly or pathology, and

expression of a reasoned opinion on the physiological
consequences of that pathology.

• Expression of an opinion on the possible progression of that
pathology through the lifetime of the horse.

Given the current position of there being no
understanding of higher visual function in the horse and no
standardised means of objectively assessing ‘vision’, with the
exception, in most cases, of where there is total loss of ocular
function in one or both eyes, along with only limited factual
information available on the progression of many ocular
pathologies, making any decision at all seems reckless.
However, using a competent and structured examination
and thoughtful interpretation of any observations made, the
veterinarian can approach the ophthalmic component of
the PPE on the basis of Professor Tansley’s assertion quoted
above.

The present author’s preferred term for what is being
assessed in the PPE is ‘functional vision’. This describes how the
horse is able to interact with its immediate environment primarily
using ocular input, but understood to be in conjunction with

other sensory inputs. This is necessarily subjective, and the role of
the examining veterinarian should be to provide the potential
purchaser with a professional and considered opinion to allow
an informed decision on the purchase to be made. In most
instances it is possible to state that:

• Ocular abnormality is or is not present.
• Abnormality will have either a significant effect or no

significant effect on functional vision.
• The abnormality is either unlikely in its normal course to

progress, or might progress over time.

Where any anomalous variation from normality or overt
pathology is found at examination the veterinarian should
accurately and succinctly describe the finding in a written
report, along with an opinion on the effect of that finding on
functional vision and its anticipated progression or lack of
progression in its normal course, and, if possible, obtain a
dated photographic record of the eye. This typically
demands the confidence that comes with knowledge and,
particularly, experience, and in some instances the examining
veterinarian would be advised to seek opinion from
colleagues. The aim of this article is to outline the
requirements of competent ocular examination as part of the
PPE, and to discuss some of the more common problems
likely to be encountered in the course of the examination.

Does this abnormality significantly affect functional
vision?
Equine clinicians have long been familiar with the enigma of
ocular disease vs. apparent visual compromise in their
patients; i.e. horses with frank ocular disease and consequent
physiological disruption very frequently show no behavioural
or other changes attributable to impaired ocular function.
Whether the horse is capable of maintaining some degree of
useful visual function in the face of significant loss of some of
its integral anatomy, possibly by using alternative sensory
cues, or whether we are simply unable to determine visual
loss objectively in this species is an unanswered question
(Miller and Murphy 2010). In these circumstances, when
making a professional judgement on the effects of ocular
disease on vision in a particular horse, and by implication the
suitability and safety of that horse for a particular use, some
general rules may be followed:

• Horses with congenital or long standing lesions, where the
eye is only partly compromised, are likely to have adapted
to any loss or disruption of visual input.

• Dense and extensive opacities of the transparent ocular
media within the visual axis may disrupt light passage onto
the macular areas of the retina and interfere with
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binocular and high acuity vision, or will create a frank blind
spot (Miller and Murphy 2010).

• Acquired inclusions in the fluid media of the eye, mainly in
the vitreal body, which move precipitately with ocular
movement (saccades), can be associated with head
shaking or shying behaviour (Miller and Murphy 2010),
although only in a very small number of affected horses.

• Retinal pathology encompassing the macular area is likely
to have significant effects on visual acuity and colour
perception in the affected eye. The equine macular area
conforms to the oblate pupil and lies approximately 1–3
disc diameters superior to the optic disc.

• Peripapillary chorioretinal pathology where there is overt
attenuation of the retinal blood vessels is likely to be
associated with some disruption of contiguous ganglion
cell neural traffic, creating a peripheral visual field deficit
associated with the areas of origin of these ganglion cells
(Matthews 2004a).

• Multiple focal chorioretinitis lesions (‘bullet hole’ lesions)
distributed in a horizontal linear pattern in the peripapillary
fundus can, for unknown reasons, be associated with
significant visual disability (Fig 92) (Matthews 2004a).

• Horses with extensive pigmentary retinopathy (Fig 94),
including older horses with age-related senile retinopathy,
will have significantly impaired neuroretinal function in the
geographic areas involved (Matthews 2004a).

The veterinarian must appreciate the very general
context of the above rules, and be aware that, amongst
individual horses, relatively minor ocular abnormalities can
apparently precipitate significant behavioural problems. An
example of this is iris cysts (Fig 28), where the large majority of
affected horses exhibit no behavioural abnormality, yet a
small number of affected horses appear to do so and will
return to normality following ablation of the cyst(s).

It is neither appropriate nor defensible for the examining
veterinarian to make quantitative statements about visual
impairment (e.g. ‘this horse has 50% vision’), nor to make
subjective judgements, such as stating that a horse with an
ocular abnormality is suitable to be ridden only by a skilled
rider/in an outdoor or well lit environment.

Is this abnormality heritable?
Where the horse is intended for breeding, difficulties arise in
that very little is known about the heritability of equine ocular
pathologies. Heritability, where known, is discussed below in
relation to individual conditions.

The examination: requirements

The instrumentation required for competent ophthalmic PPE is
relatively simple, and comprises:

• A focused white light source, such as a penlight or head
torch, or Finhoff transilluminator.

• A functioning direct ophthalmoscope.
• Magnification may be helpful, e.g. ‘hobby’ type head

loupe e.g. Optivisor.

The use of any other examination instrumentation or
techniques, e.g. indirect ophthalmoscopy, biomicroscopy, is
entirely at the discretion of the individual examiner.

The examination: procedure

Competent ocular examination as part of the PPE takes the
form of a standardised clinical examination, and is essentially
an examination for normality. The examination has five parts:

• Assessment of ocular and adnexal symmetry.
• Assessment of the gross adnexal and external ocular

appearance.
• Assessment of the pupillary light reflexes and dazzle

reflexes in both eyes.
• Distant direct ophthalmoscopy.
• Close direct ophthalmoscopy.

In addition, the examining veterinarian should be vigilant
throughout the PPE for behavioural or other signs suggesting
any visual impairment. However, objective assessment of
vision on the basis of behaviour alone, i.e. where there is no
discernible ocular abnormality, is not possible; other than in
the very rare event of the animal being bilaterally centrally
blind.

With experience, this examination can be carried out
competently in a matter of a few minutes. The first two parts
are carried out in bright or daylight conditions. Assessing
ocular reflexes and direct ophthalmoscopy must be carried
out in a darkened area. The order in which the examination is
performed is the preference of the examiner. Direct
ophthalmoscopy should be carried out through at least a
mid-dilated pupil. This can be achieved in most horses after a
short period of dark adaptation (a suitable time to begin
completion of paperwork, check passport etc.). The bright
light of the ophthalmoscope, however, will induce pupil
constriction, allowing only relatively brief time windows for the
examination, and multiple periods of dark adaptation may
be required. Ophthalmoscopy through a mid-dilated pupil is
unlikely to permit assessment of more than 50% of the ocular
fundus, necessarily restricting access to the more peripheral
areas of the fundus, and very rarely lesions in the peripheral
fundus may be missed. Common experience indicates most
significant fundic pathologies occur in the circumpapillary
fundus, usually within 2–3 disc diameters from the margins of
the optic disc, and can be fairly assessed through a mid-
dilated pupil. Similarly, abnormalities in the peripheral lens,
e.g. equatorial cataracts (Fig 51), are typically visible at the
medial or lateral margins of the mid-dilated pupil. The
decision to pharmacologically dilate the pupil routinely
during PPE is the prerogative of the examining veterinarian.
The current recommendation in the UK (BEVA/RCVS
Guidelines 2012), and supported by this author, is that
pharmacological dilation of the pupil is neither appropriate
nor necessary to carry out ophthalmic examination as part of
the PPE. Exceptions are where dilation is specifically
requested by the purchaser or where the examiner,
suspecting abnormality, wishes to carry out a more detailed
examination of the eye. This should be carried out at the end
of the PPE and only with the explicit permission of the vendor.

Assessing ocular and adnexal symmetry
The examiner stands in front of the horse to assess overall
facial, adnexal and orbital symmetry. In particular, the
relative angulation of the upper eyelashes should be
assessed; lowering of the angle is a subtle indicator of ocular
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discomfort in the absence of overt blepharospasm or
lacrimation.

Assessment of gross adnexal and external ocular
appearance
The examiner should note the presence of ocular discharge,
abnormality in adnexal and eyelid contour or alignment,
globe position and direction of gaze, the presence of
conjunctival injection or congestion, corneal opacity or
pigmentation, and pupil shape and symmetry.

Assessing ocular reflexes
Direct and consensual pupillary light reflexes should be
assessed. In the horse, the constrictor response is relatively
slow compared to other species. Absence of a direct
pupillary light reflex is significant and most likely to indicate
interruption of afferent traffic within the optic nerve or optic
tract. Absence of a consensual reflex may indicate afferent
input loss in ipsilateral eye or loss of efferent function
(occulomotor nerve) in the contralateral eye. It should be
noted that the consensual reflex can result in bilateral pupil
symmetry where there is complete loss of optic nerve input
and blindness in one eye [e.g. optic atrophy (Fig 96)].

The ‘dazzle reflex’, where a bright and focused light is
slowly brought up to and directed into the eye, eliciting a
blinking response, is a subcortical reflex indicative of a
functioning optic nerve, neurosensory retina and lower optic
pathway. Absence of a dazzle response, in the presence of
normal facial nerve function (i.e. ptosis not present), indicates
severe visual impairment.

The ‘menace response’, where the eye is ‘threatened’ by
sudden movement of the examiner’s hand, sometimes from
behind a Perspex plate, is in the opinion of this author of very
little value, if any, in assessing vision in the PPE. However, its
use and interpretation is the prerogative of the individual
veterinarian.

Distant direct ophthalmoscopy
Using this technique, the ‘0’ lens on the direct ophthalmoscope
is selected and the eye examined from a distance of 20–
50 cm. Any opacity in the transparent media (cornea, anterior
chamber, lens and vitreous) appears dark or in silhouette
against light reflected from the tapetum (retroillumination;
Fig 1). This is a basic scanning technique used to identify
opacities within the visual axis.

Using distant direct ophthalmoscopy, parallax can be
employed to locate the position a cataract within the central
axis of the lens (Fig 2). The observer’s axis of vision pivots on
the posterior lens nucleus, and any opacity near this location
remains fixed within this axis of vision as the observer changes
the angle of view. In the case of opacities in the anterior lens,
the opacity ‘moves’ in relative terms opposite to the change
in direction of the observer angle of view. The reverse is the
case in posterior lens opacities. With practice this becomes
instinctive.

Close direct ophthalmoscopy
The eye is examined from a distance of 2–3 cm. For most
examiners the optic nerve and peripapillary fundus can be
brought into focus with the ‘0’ lens selected. As the dioptre
strength of the lenses rotated into the viewing aperture is
increased (typically black +1?+10) the focal distance is
decreased and the focal point is brought closer to the viewer’s

eye. The lens strength permitting various parts of the eye to
come into focus will vary to some degree with the refraction of
the horse’s and viewer’s eye and with the examination
distance. In the emmetropic (‘normal’ refraction) horse eye,

a)

b)

Fig 1: Distant direct ophthalmoscopy: retroillumination of (a)
cortical cataract and (b) cataract in the posterior axial lens.

Fig 2: Distant direct ophthalmoscopy: diagrammatic
representation of the use of parallax to locate a cataract.
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the present author expects to view the vitreous at +2 to +6, the
lens at +7 to +8 and the cornea at +10.

In regard to the fundus, close direct ophthalmoscopy
gives a magnified and upright view, but a single field of view
covers only some 2–3% of the fundus. It then becomes
necessary to rotate the angle of view in multiple directions to
observe as much of the fundus as possible.

Common ocular findings and their interpretation

The veterinarian can expect to come across a very wide
spectrum of ophthalmic anomalies and pathologies in the
course of PPEs, and these can present challenges in their
interpretation for even experienced clinicians and
ophthalmologists. What follows is a descriptive series of more
commonly encountered findings, derived from the
experience of the author in both first and second opinion
scenarios, along with the author’s view on their interpretation.
The conditions described are principally those likely to be
encountered in the absence of overt signs of ocular disease
(pain, ‘red eye’, ocular opacity or extensive corneal
vascularisation). This series is neither exhaustive nor definitive,
and each individual case should be assessed on its
presenting features. The findings discussed are those likely to

be encountered in both young and mature horses. It does
not include age related pathologies in older horses, which
are only very rarely presented for PPE.

Some findings should be considered grounds for advising
against purchase in all circumstances. These are:

• All neoplastic, or potentially neoplastic, lesions of the
adnexa, eyelids, conjunctivae and cornea. These include
squamous cell carcinoma (SCC; Fig 3), melanoma (Fig 4)
and sarcoid.

• The presence of ocular pain, redness and discharge.
• Any abnormality of globe size or position.
• Any evidence of active inflammatory disease in the

absence of overt ocular pain, in particular suspected
‘immune mediated keratitis’ (Fig 5) or subacute uveitis
(Fig 6).

• Any pathology causing extensive obstruction of the visual
axis precluding any ophthalmoscopic visualisation of the
fundus, or otherwise severely compromising ocular function.

However, some findings will relate to treatable pathologies.
In these circumstances the vendor can be advised to seek

Fig 3: Suspected squamous cell carcinoma of the lateral bulbar
conjunctiva.

Fig 4: Small conjunctival melanoma at medial canthus.

Fig 5: Suspected immune mediated keratitis found at
prepurchase examination. Corneal opacities, small superficial
corneal blood vessels and limbal pigment disruption are present.

Fig 6: Subacute uveitis in an Appaloosa. This eye is not overtly
painful.
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independent diagnosis and treatment, and the horse may
subsequently be represented for examination. In these cases
the diagnosis and prognosis should be made clear to any
potential purchaser, including any likelihood of recurrence,
particularly in the case of immune mediated keratitis or uveitis.
Some of these conditions are included in the series that follows.

One-eyed horses

Horses overtly presenting with one functional eye, the
contralateral eye being phthisical or having been enucleated,
are generally suitable for purchase with reservation. Potential
owners should be made aware of two things primarily: loss of
an eye and, by default, significant impairment of binocular
vision and depth perception may result in consequent
impairment of jumping ability, and, in the case of a phthisical
eye, the possible presence of chronic local pain impacting on
the horse’s behaviour.

Adnexa and orbit

Eyelids
Minor discontinuities in the eyelid margins where there is no
trichiasis (eyelid hair in contact with cornea) or injury of the
contiguous cornea can be considered suitable for purchase.
These include eyelid coloboma (Fig 7) and irregularity
following laceration repair. Cicatricial entropion (Fig 8) or

extensive acquired anatomic disruptions of the lid are likely to
result in trichiasis (Fig 9), and should not be considered
suitable for purchase, even where there is no present corneal
compromise. However, in some instances these may be
represented for PPE after surgical repair.

Signs of solar blepharitis or blepharodermatis in horses with
nonpigmented eyelids (Fig 10), in particular in white faced
horses or breeds such as Appaloosas or Paints, represent a
significant risk of consequent development of SCC of the
eyelid. Similarly, erosive or small nodular lesions of the lid
margin, particularly in nonpigmented eyelids, are likely to be
early stages of SCC (Fig 11). In these instances potential
purchasers must be advised accordingly.

Third eyelid
Absence of the third eyelid itself does not appear to
compromise ocular function, but should be recorded at PPE.
However, most instances are a consequence of tarsal
resection for the management of SCC, and potential
purchasers must be made aware of this and advised that,
although unlikely in most cases, local recurrence is possible.
The contralateral third eyelid should be examined in detail in
these cases. This is particularly relevant in breeds known to be
susceptible to third eyelid SCC, such as Haflingers, draught
horses and light coloured horses in general.

Deformity of the third eyelid is rare (Fig 12) and in most
cases is of no significance and horses are suitable for

Fig 7: Coloboma of the upper eyelid.

Fig 8: Cicatricial entropion and trichiasis.

Fig 9: Failure to repair a lateral upper lid laceration resulting in
trichiasis.

Fig 10: Solar blepharodermatitis in a white faced pony. A dorsal
iris hernia is an incidental finding in this eye. (Courtesy of Ann
Dwyer).
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purchase. However, ectopic cilia may be present or
desiccation of the exposed conjunctiva may be a problem,
and affected horses are not suitable for purchase. However,
in most instances a vendor will have the option of excision of
the eyelid.

Prolapse of the extraorbital fat pad
This is a benign condition presenting as a smooth,
conjunctiva covered, nodular mass located between the
margin of the third eyelid and cornea (Matthews 1994).
Clinical appearance alone is definitively diagnostic in the

overwhelming majority of cases. Other than for cosmetic
reasons, affected animals are suitable for purchase (Fig 13).

Conjunctiva

Follicular conjunctivitis
Presentation varies from small individual, often conspicuously
nonpigmented, follicles near the limbus or on the external

Fig 12: Deformity of the third eyelid.

Fig 13: Prolapse of the extraorbital fat pad.

a)

b)

Fig 11: a) Erosive lesion in lower lid of a Paint horse. This is
squamous cell carcinoma (courtesy of Dennis Brooks). b) Small
nodular lesions of the dorsal eyelid in a white faced pony. This is
squamous cell carcinoma (courtesy of Ann Dwyer).

a)

b)

Fig 14: Follicular conjunctivitis. a) Small perilimbal follicles of no
significance. b) Fleshy and confluent reactive nodules likely to be
associated with recurring acute conjunctivitis.
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surface of the third eyelid (Fig 14a), to fleshy, confluent and
reactive nodules (Fig 14b). The former presentation is
common and can be considered normal, the latter, however,
is likely to reflect chronic local immunoresponsiveness

and affected horses are liable to exhibit recurring acute
conjunctivitis.

Conjunctival vesicles
Isolated limbal vesicles, typically more obvious dorsally, are a
relatively common and benign finding of unknown origin, and
are of no consequence in relation to PPE (Fig 15).

Pseudotumour and Habromema spp. granuloma
These are chronic inflammatory masses that mimic squamous
cell carcinomas. Affected horses should not be considered
suitable for purchase until a definitive diagnosis and
successful treatment has been implemented (Guiliano 2010)
(Figs 16 and 17).

Dermoids
These are choristomas, i.e. normal, although often
anatomically disrupted, tissue at an abnormal site. They are
unilateral or, more commonly, bilateral and are found at the
superior limbus, extending onto the cornea. Small, hairless
dermoids are innocuous, benign and do not progress (Fig 18).
Large or hairy dermoids are potentially troublesome and
affected horses should not be recommended for purchase
unless first treated.

Fig 15: Perilimbal vesicles.

Fig 16: Conjunctival pseudoneoplasia, a granulomatous mass
mimicking squamous cell carcinoma.

Fig 17: Habronema granuloma affecting the eyelid conjunctiva.

Fig 18: Hairless dermoid at dorsal limbus (courtesy of Dennis
Brooks).

Fig 19: Congenital leukoma.
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Cornea

Corneal opacities
Congenital corneal opacities (leukoma) are relatively rare
and nonprogressive. They may occur in isolation (Fig 19) or
be associated with anterior segment dysgeneses (see below;
Fig 35). Since the affected animal’s central visual
mechanisms will be expected to have adapted to the

presence of the opacity, peripheral or small central (axial)
opacities it is unlikely that functional vision is significantly
compromised, and potential purchasers can be advised
accordingly. Extensive axial opacities should be considered
to have the potential to significantly affect functional vision.

Acquired corneal scarring or fibrosis is common,
permanent and nonprogressive, and can be assessed in

Fig 20: Corneal fibrosis. Functional vision unlikely to be
significantly compromised.

Fig 21: Corneal fibrosis. Extensive central opacity will
compromise functional vision.

Fig 22: Minor, mainly perilimbal, corneal fibrosis, on its own of no
significance in relation to prepurchase examination.

Fig 23: Same eye as Fig 22, showing extensive chorioretinal
degeneration (pigment dispersal and retinal vascular
attenuation). This is a major finding of abnormalities likely to
compromise vision seriously.

a)

b)

Fig 24: Linear keratopathy. Shown bridging the (a) horizontal
meridian and (b) parasagittal vertical meridian of the cornea.
Incidental iris cysts are present in (b), and is a minor finding.
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much the same way as congenital opacities (Figs 20–22).
However, it is imperative that any affected eye is thoroughly
examined for any associated injury, in particular
chorioretinopathy (Fig 23), which would significantly and
adversely influence PPE opinion.

Linear keratopathy (‘single stria’) (Brooks and Matthews
2007) is a common and benign incidental finding. Here a
deep, linear refractile and nonoedematous opacity bridges

the cornea, typically near the horizontal meridian or
parasagittal vertical meridian (Fig 24). Critically the eye is
otherwise normal. The opacity represents a discontinuity in
Descemet’s membrane. The cause is unknown but a single
and isolated episode of elevated intraocular pressure is
probable. Similar refractile opacities occur following blunt
trauma to the globe and in glaucoma; however, in these
instances the opacities are typically multiple and branching
(Fig 25), and more general and serious signs of ocular injury
are present. Where the linear opacity is single and
nonbranching, and is the only abnormality, the lesion should
not impact on the PPE.

Corneal oedema in the absence of any epithelial
discontinuity reflects endothelial dysfunction, and this is
potentially permanent. In all cases of extensive or
generalised oedema the affected horse should not be
considered suitable for purchase. Local oedema will arise in
two broad circumstances: where an intraocular mass
directly impinges on the endothelium (Fig 26), and where
intraocular inflammatory or other detritus adheres to the
endothelium (Fig 27). In both cases the horse should not be
considered suitable for purchase at the time of PPE. In
some instances of low-grade inflammatory pathology
(Fig 27b), the horse may be reassessed after treatment.
However, the potential purchaser must be explicitly advised
that recurrence of the problem cannot be predicted or
excluded in any one case.

Fig 25: Branching refractile deep linear corneal opacities
following blunt trauma. There is extensive vitreal and chorioretinal
degeneration in this seriously compromised eye.

a)

b)

Fig 26: Localised corneal oedema associated with (a) iris
melanoma (note a second melanoma in the dorsal iris) and (b)
an iris cyst.

a)

b)

Fig 27: Corneal oedema associated with inflammatory detritus
on the corneal endothelium in (a) iritis and (b) keratouveitis of
unknown cause.
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Iris

Iris cysts
Iris cysts arise from the posterior pigmented epithelium of the
iris, and ‘hang’ over the pupil margin into the anterior
chamber (Fig 28a). They are common and may be solitary or
multiple (Figs 24b and 28b). In the majority of cases, the cyst
does not enlarge beyond the size noted at first examination.
However, very rarely, the cyst may detach and float free
within the anterior chamber, and in that location would be
expected to interfere significantly with functional vision. Also
very rarely, the cyst may enlarge to partially block the pupil

or impinge on the axial corneal endothelium causing
persistent local oedema and superficial ulceration (Fig 26b). It
is not possible to predict which cysts are likely to enlarge.
There are anecdotal reports of aspiration or laser deflation of
cysts resolving shying problems in a small number of horses.
However, in the majority of horses iris cysts should be
considered a benign finding of little or no significance.
Purchasers however should be advised of the small possibility
of progression.

a)

b)

Fig 28: Iris cysts.

Fig 29: Multiple granulae iridica cysts.

Fig 30: Hyperplasia of the dorsal granulae iridica (courtesy of
Sheila Crispin).

a)

b)

Fig 31: (a and b) Iris hypoplasia and heterochromia. Note the
small full thickness iris coloboma adjacent to the pupil margin at 7
o’clock in b).
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Cysts and hyperplasia of the granulae iridica (corpora
nigrans)
Cystic or hyperplastic granulae iridica are an occasional
finding at PPE (Figs 29 and 30) and, in most instances, can be
considered of no significance. However, rarely cysts may
subsequently enlarge and obstruct the miotic pupil in bright
ambient lighting conditions. The advice given above in
relation to iris cysts applies.

Iris hypoplasia and heterochromia
Iris thinning and pigment loss in the otherwise normal eye are
seen typically in conjunction, and are a normal anatomic
variant (Fig 31) that produces ‘blue’ or ‘wall’ eyes. Colour
dilute breeds such as Paints or Appaloosas commonly exhibit
this characteristic, but it is also seen in black colour coat
horses and Welsh ponies.

Dorsal herniation of the iris
This is primarily seen in the pigment dilute, hypoplastic iris in
Welsh or Welsh cross ponies. However, other breeds and
horses with normally pigmented irises can also be affected,
although typically to a less obvious degree. The condition
presents as an anterior, cyst like, bulging of the dorsal iris,
most evident in the miotic pupil (Figs 10 and 32). Very
rarely, it may affect the ventral iris. The cause is local
herniation of the structurally weakened iris under the
hydrostatic pressure of posterior chamber aqueous. Very
rarely, the hernia may be ventral. Diagnosis is based on
clinical presentation, transillumination where the iris is
sufficiently thinned (Fig 32b) and ‘collapse’ of the hernia
following the induction of mydriasis. It is of no significance
in relation to the PPE.

a)

b)

Fig 32: (a and b) Dorsal herniation of the iris. The hernia is readily
transilluminated in b).

a)

b)

Fig 33: (a and b) Iris coloboma: a partial thickness coloboma
is present adjacent to the pupil margin at the 5 o’clock
position in b).

a)

b)

Fig 34: Persistent pupillary membranes. These are shown
extending form the anterior face of the iris on to (a) the posterior
cornea (courtesy of Dennis Brooks) and (b) the anterior lens
(courtesy of Dan Lavach).
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Iris colobomas
Full or partial thickness discontinuities in the iris are relatively
common (Figs 33 and 61). The latter appear as a layer of
posterior pigmented epithelium bridging the stromal defect
(Fig 33b). The colobomas may be single or multiple, are
usually associated with heterochromia, and are more
commonly located on the ventral iris. They are of no
significance in relation to PPE.

Anterior segment dysgeneses
The creation of the relative void of the anterior chamber of the
eye from the mesoderm of the optic stalk during fetogenesis is
a complex and dynamic biological event, and is subject to
disruptions resulting in anterior segment dysgeneses (ASDs). In
the adult eye these range from persistent pupillary membranes
through to relatively large and irregular masses of disorganised
pigmented tissue present in the central anterior chamber.
Persistent pupillary membranes are stands of pigmented tissue
which most commonly bridge the anterior face of the iris, or
extend from the anterior face of the iris to the posterior cornea
(Fig 34a) or, less frequently, the anterior lens capsule (Fig 34b)
where local geographic opacities are inevitably present.
Anterior chamber pigmented masses will vary in presentation
and may be associated with corneal opacities, or local
cataract or other abnormalities (Fig 35). These ASDs are
typically unilateral, and can frequently be very difficult to
differentiate from post uveitic injury, although affected eyes
are spared the diffuse and reactive post inflammatory

sequelae of uveitis (Figs 37–39). However, where there is doubt
concerning the differential diagnosis of these ASDs,
veterinarians should advise that a potential purchaser seek
specialist opinion. As congenital anomalies, these ASDs do not
progress, and unless very extensive are not likely to be
associated with significant disruption of functional vision, the
animal’s higher visual centres presumably having adapted to
the obstruction within the visual axis.

a)

b)

c)

d)

Fig 35: Anterior segment dysgeneses. Pigmented tissue is present within the anterior chamber. Note the irregular lateral drainage angle
(a), and the corneal opacities (b,c). A persistent pupillary membrane is evident on the ventrolateral iris (b).

Fig 36: Anterior segment dysgenesis with extensive anterior
segment fetopathy.
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More extensive and rare ASDs are usually bilateral and
can be associated with major ocular fetopathies such as
microphthalmia, corneal opacity and microphakia (Fig 36).

Affected horses are often apparently visual, but are rarely
presented for PPE and not suitable for purchase.

Uveitis
In all cases, horses with evidence of previous uveitis; posterior
synechiae, loss of granulae iridica, cataracts, pupillary
distortion, iris depigmentation or pigment dispersal and iris
neovascularisation (Figs 37–39), should be considered
unsuitable for purchase. An exception is where there is
convincing evidence of a traumatic aetiogenesis (e.g.
tearing of the granulae iridica; Figs 40 and 60), where
recurrence is unlikely and where intraocular disruption is
minor. This may not be a straightforward differentiation, and
the examining veterinarian should apply the precautionary
principal when reporting examination findings (Brooks and
Matthews 2007).

Iris naevi
Small and well defined hyperpigmented areas on the central
anterior iris (naevi) are commonly seen in grey horses, and
occasionally in horses of other coat colours. They are in these
instances a minor and inconsequential observation (Fig 41).
However, more extensive, peripheral and irregular naevi can
signify the presence of ciliary melanoma (Fig 42), and
affected eyes should be examined in detail, including using

Fig 38: Quiescent chronic uveitis showing dyscoria (abnormal
pupil shape) and ectropion uvea (outward scrolling of the pupil
margin).

Fig 39: Quiescent chronic uveitis showing iris depigmentation
and neovascularisation.

Fig 40: Tearing of the dorsal granulae iridica indicative of recent
traumatic injury.

Fig 41: Focal iris naevi in the normal eye of a grey horse.

Fig 37: Quiescent chronic uveitis.
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ultrasonography, before any decision is made with regard to
the purchase.

Iridociliary melanomas
Iridociliary melanomas occur relatively commonly and almost
exclusively in grey horses. In most instances the melanomas
either do not progress from the time of initial diagnosis or
grow slowly to a finite point without distant metastasis. In
some cases the tumour enlarges to make corneal contact or
exfoliates cells into the dependent drainage angle, causing
corneal opacity, or obstructs the pupil (Figs 26a and 43). In
most instances, iridociliary melanomas found incidentally at
PPE represent a benign finding at the time of examination.
However, affected eyes carry an unpredictable lifetime risk of
glaucoma of 10–20% (Matthews, personal observation), and,
rarely, tumour growth can result in perforation of the globe.
Potential purchasers must be advised of these risks, and in
general affected horses should not be considered suitable for
purchase.

Peripheral retinal (ciliary) cysts
Multiple, tremulous and translucent posterior ciliary epithelial
cysts (Fig 44), typically located temporally, are an occasional
and not unexpected finding in horses or ponies with a silver
dapple coat colour. This represents heterozygous expression
of the PMEL17 gene mutation responsible for multiple
congenital ocular abnormality syndrome (Matthews 2013).
The cysts are nonprogressive and have no effect on

functional vision, but affected animals should not be used for
breeding.

Lens
Lens abnormalities, in particular opacities of the lens and its
capsule (developmental or acquired cataracts) or retrolental
opacities associated with fetal tissue remnant attachments,
are very common, and are a frequent cause of concern in
relation to PPE. Most affected horses, including those with
extensive and bilateral cataracts, are likely to show no deficit
in functional vision. However, extensive or complete cataracts,
unilaterally or bilaterally, should significantly compromise

a)

b)

Fig 42: Geographically extensive iris naevi (a) associated with a
large ciliary melanoma (b).

a)

b)

Fig 43: a) Small iris melanoma. b) Large iris melanoma
obstructing the pupil.

Fig 44: Peripheral retinal (ciliary) cysts in a silver dapple pony.

© 2015 EVJ Ltd

579EQUINE VETERINARY EDUCATION / AE / OCTOBER 2016



functional vision and affected horses should not be considered
suitable for purchase. Such clear cut cases make up only a
very small minority of lens opacities encountered at PPE,
however. The remaining majority of cases where horses present
with lens abnormalities can present a major challenge to the
examining veterinarian (Matthews 2004b).

All retrolental tissue attachment opacities and the majority
of cataracts encountered at PPE do not progress. Progression,
however, is possible in the case of acquired cataracts
secondary to ocular disease, in particular uveitis, or injury, or to
presumptive ‘metabolic or toxic’ insult.

Potential purchasers electing to proceed with purchase in
these cases should be made aware of the uncertainty
surrounding progression and that sequential examinations at
a time interval of 12–24 months is necessary to determine
progression or otherwise.

Retrolental opacities
These typically appear as dark vermiform or Y configured
densities, or as a faint fibrillar meshwork, adherent to the axial
posterior lens capsule (Figs 45–47). These presumptively
represent remnants of the vasculature of the fetal tunica
vasculosa lentis, and have only minor, if any, effect on
functional vision, and alone should not impact adversely on a
PPE decision.

Developmental cataracts
These represent interruptions or disruption of the growth and
accretion of the normally transparent and annucleate lens
fibres, initially in utero and subsequently post natally. Some of
these will be present at birth (congenital) with others
becoming evident in the interval up to early adulthood.

Fig 45: Vermiform remnant of the tunica vasculosa lentis
adherent to the posterior lens capsule and extending into the
anterior vitreous.

Fig 46: Y configured remnant of the tunica vasculosa lentis
adherent to the posterior lens capsule.

Fig 47: Fibrillar remnants of the tunica vasculosa lentis adherent
to the posterior lens capsule. A persistent primary vitreal remnant
can be seen ventrally.

a)

b)

Fig 48: a) Embryonic nuclear cataract. b) Fetal nuclear cataract.
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These cataracts typically are confined to a defined
geographic or anatomic area or areas within the lens.
Nuclear cataracts (Fig 48) can involve the central primary or
embryonic lens nucleus, the fetal nucleus or the adult
nucleus. Perinuclear or lamellar cataract (Fig 49) where the
zone of opacity surrounds the adult nucleus is typically
bilateral and symmetrical. Crystalline or coralliform cataracts
(Fig 50) are unilateral and are located in the posterior axial
nucleus. Equatorial cataracts (Fig 51) are typically bilateral

and involve the peripheral or equatorial lens. Anterior polar
(Fig 52) and capsular cataracts (Fig 53) are the most
commonly found opacity. The latter appear as small focal
capsular opacities, usually on the anterior capsule. None of
these developmental cataracts are progressive. However,
those causing extensive and bilateral obstruction of the visual
axis or of the peripheral visual fields (Figs 49 and 51) should
be considered significant in relation to PPE.

Bilateral and symmetric developmental cataracts should
be viewed as having a heritable component, and affected
horses should not be used for breeding.

Fig 49: Perinuclear (lamellar) cataract. Note the clear cortex.

Fig 50: Coralliform cataract located in the posterior nucleus.

Fig 51: Equatorial cataract.

Fig 52: Anterior polar cataract.

Fig 53: Anterior capsular cataracts.

Fig 54: Nonprogressive anterior and posterior capsular cataract,
of traumatic origin.
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Acquired cataracts
These arise secondary to intraocular disease or injury, most
commonly uveitis (Figs 54–57). Typically affected eyes show
obvious evidence of inflammatory injury; however, some
post uveitic cataracts, in particular vacuolar cataracts
(Fig 57) can be present in the absence of overt iridociliary
injury, and care is required in their interpretation. ‘Toxic or
metabolic’ cataracts is a ‘dustbin’ term for irregular
opacities where no specific aetiology can be determined
(Figs 58 and 59), although in many instances there may be

an inflammatory aetiology. All acquired cataracts are
potentially progressive through recurrence or the progressive
consequences of the causal insult, and potential purchasers
should be advised against purchase. The exception is in
the case of some traumatic cataracts (Figs 54 and 55).
However, in these instances there is typically extralenticular
ocular injury likely to compromise the eye, and
nonprogression can only be established by sequential
examination over several years.

A specific and relatively common acquired cataract is an
axial triradiate (Y) configured posterior capsular opacity
(Fig 60). This cataract is a consequence of whiplash injury to
the globe, the pressure wave transmitted through the fluid
media presumptively causing dehiscence of the
capsulohyaloid membrane around the posterior lens pole.
This is a nonprogressive cataract caused by a single isolated
event, and is frequently accompanied by minor peripapillary
chorioretinal scarring (Fig 83a). Unless there is evidence of
extensive and disruptive extralenticular injury, this cataract
alone is likely to result in only minor, if any, compromise of
functional vision, and has only minor significance in relation to
PPE.

In no circumstances should horses be advised as being
suitable for purchase subject to surgical lensectomy. While
technical procedures for cataract surgery have evolved and
improved in the last decade, the results remain relatively
poor, with only 25% of horses remaining visual 2 years after
surgery (Brooks et al. 2014).

Concentric cortical lamination
This term describes the refractive ‘onion ring’ layering present
in some lens cortices when viewed by distant direct
ophthalmoscopy (Fig 61). This appears to be a physiological
adaptation by the large horse lens to limit the defocusing
effect of chromatic aberration (Kr€oger et al. 1999), and is a
normal finding.

Lens luxation or subluxation
Posterior lens luxation or subluxation is an occasional finding
in the eyes of horses presented for PPE (Fig 62). In these
cases, luxation is usually a consequence of trauma or uveitis
(particularly in Appaloosas), and while the luxation alone
does not appear to be associated with overtly impaired
functional vision in most cases, potential purchasers should
be advised that affected horses cannot be considered
suitable for purchase.

Fig 56: Extensive anterior capsular and cortical cataract
following endogenous uveitis.

a) b)

Fig 57: Vacuolar cataract associated with posterior uveitis.

Fig 55: Nonprogressive perinuclear cataract resulting from blunt
trauma.
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Vitreous

The equine vitreous is a dilute and uniformly dense collagen-
GAG hydrogel, partly compartmentalised by a series of
concentric membranes formed by condensation of the
collagen matrix. The central vitreous is variably liquefied in
horses of all ages, and membranous or particulate ‘inclusions’
within the central vitreous are typically highly motile. Changes
in vitreal rheology, principally increasing liquifaction, occur
with age (Matthews 2004c).

Motile vitreal ‘inclusions’ are a frequent finding on distant
direct ophthalmoscopy at PPE, and can be grouped

pragmatically into developmental and acquired inclusions.
Developmental inclusions are the more common, and are
typically unilateral and likely to derive from several sources
(Table 1). The vast majority of horses with developmental
inclusions within the central vitreous show no impairment of
functional vision, even in those cases of extensive motile
opacities within the visual axis. However, the literature records

Fig 58: ‘Toxic or metabolic’ cataract. No obvious aetiology.

Fig 59: ‘Toxic or metabolic’ cataract. No obvious aetiology.

Fig 60: Posterior triradiate capsular cataract following whiplash
injury. Note the torn granula iridica.

Fig 61: Concentric cortical lamination viewed through a large iris
coloboma.

Fig 62: Posterior lens subluxation following trauma.

TABLE 1: Developmental vitreal inclusions

Congenital persistence of the fetal primary vitreous (PPV;
Figs 63–65): These appear as solitary refractile densities
extending a variable distance into the central vitreous from
the periphery of the optic disc or posterior pole of the lens. A
probable and rare variant of PPV presents as an extensive
and consolidated, tangled mesh-like structure occupying
much of the central vitreous (Fig 65)

Vermiform vascular remnants (Fig 66): These appear as fine
tangled tubular structures, presumably derived from
mesodermal hyaloid vascular elements within the developing
fetal vitreous

Membranous or fibrillar condensations (Figs 67 and 68): These
are probably anomalous condensations of the normal
collagenous anatomy of the vitreous, typically within the
central vitreous or in the periciliary virteous

‘Floaters’ (Figs 69 and 70): These motile inclusions are probably
analogous to vitreal ‘floaters’ in the human eye, and derive
from redundant glial material shed into the vitreal body from
the peripheral vitreoretina
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isolated instances of aberrant ridden behaviour attributed to
vitreal ‘floaters’ (Miller and Murphy 2010), and potential
purchasers should be made aware of the uncertainty of the
effect of vitreal inclusions on behaviour, albeit with a very low
probability of significant effect in any one case. Horses with
extensive inclusions obstructing the visual axis and blocking
visualisation of the fundus should not be considered suitable
for purchase.

Acquired vitreal inclusions are typically a consequence of
posterior uveitis, and include: fibrin (Fig 71); inflammatory

cellular detritus, frequently noted adherent to thickened
vitreal membranes (Fig 72); haemorrhage; and vitreoretinal
detachment (Fig 73). These pathologies can occur in the
absence of any abnormality in the anterior ocular segment.
Friesian horses are known to be susceptible to an
endogenous form of posterior uveitis, and veterinarians
undertaking PPEs in this breed should be aware of this. In all
cases there must a major and permanent adverse impact on
functional vision, and affected horses should not be
considered suitable for purchase.

The fundus

The equine ocular fundus is subject to a wide range of
normal anatomic variation, primarily involving pigment

Fig 63: Persistent primary vitreous is the translucent coiled tubular
structure in the vitreal chamber, attached to the posterior axial
lens and seen dorsal to the incidental iris cyst.

Fig 64: Persistent primary vitreous. In the horse the persistent
primary vitreous is attached to the optic disc margin.

Fig 65: Probable persistent primary vitreous variant – an
extensive and consolidated, tangled mesh-like structure
occupying the central vitreous and blocking visualisation of the
fundus.

Fig 66: Vermiform remnant of the hyaloid vascular system in the
central vitreous.

Fig 67: Membranous inclusion within the central vitreous.

Fig 68: Fibrillar inclusions in the periciliary vitreous.
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density and dispersal and the colour, relative thickness or
geographic distribution of the tapetum (Figs 74–77). For a
comprehensive discussion of these normal variants see
Matthews et al. (1990) It is important that the clinician is
familiar with these variants, and is confident with their
recognition. One normal variant commonly confused with
retinal ‘haemorrhage’ is the presence of the vascular reflex of

the four large vortex veins, draining the posterior uvea,
observed tracking across the tapetal fundus to exit the globe
at the dorsal scleral foramen located dorsolaterally to the
optic disc (Fig 77) (Matthews 2004a; Nell and Walde 2010).

Fig 69: Vitreal ‘floaters’. These probably represent glial debris
shed into the vitreous.

Fig 70: Large and motile vitreal ‘floater’ in the central vitreous
and attached to the periciliary vitreous.

Fig 71: Fibrin coagulum within the vitreal chamber in posterior
uveitis.

Fig 72: Cellular detritus adherent to vitreal membranes in
posterior uveitis.

Fig 73: Vitreoretinal detachment.

Fig 74: The normal equine ocular fundus. This image depicts the
appearance of the fundus that is described in most texts as
normal, and reflects the appearance of the fundus in the majority
of horses examined.

© 2015 EVJ Ltd

585EQUINE VETERINARY EDUCATION / AE / OCTOBER 2016



In addition to anatomically normal variants, several
anatomically anomalous variants are frequently evident on
direct ophthalmoscopy. These variants are not likely to be

Fig 75: The normal equine fundus (variant): pigment dilution and
tapetal thinning.

Fig 76: The normal equine fundus (variant): nonpigmented with
marked tapetal hypoplasia. The choroidal circulation is startlingly
visible.

Fig 77: The normal equine fundus (variant): the vortex veins are
visible in the tapetal fundus. The red vascular reflexes can be
mistaken for retinal haemorrhages.

Fig 78: ‘Coloboma’ of the retinal pigment epithelium: the
crescent shaped depigmented area adjacent to the optic nerve
probably lacks melanin in the retinal pigment epithelial layer.
Tapetum is present in the area of the ‘coloboma’.

Fig 79: ‘Coloboma’ of the retinal pigment epithelium: confluent
and well defined areas of depigmentation in the nontapetal
fundus.

Fig 80: Ectopic myelination of the peripapillary ganglion cell
axons.
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associated with any significant impairment of functional vision
and are not progressive, and potential purchasers should be
advised accordingly. These variants include ‘colobomas’ of
the retinal pigment epithelium (Figs 78 and 79), ectopic
myelination of the ganglion cells axons as they approach the
optic disc (Fig 80), and small, often multiple, naevi in the
tapetal fundus of the otherwise normal eye (Fig 81).

For practical purposes, pathological variants of the fundus
are recognised by the presence of specific ophthalmoscopic
indicators of disease. These are listed in Table 2.

Since pathological events in the fundus are likely to be
largely inflammatory in origin, most appear to be focused
within and limited to the peripapillary vascularised fundus.
However, the presence of peripapillary pathology should
prompt a more extended examination of the peripheral
fundus after induction of mydriasis. Most fundic lesions
observed at PPE appear to be localised to a specific, and
typically limited, area or areas of fundus, and as such are
likely to be associated with a blind spot(s) defined by the
area of pathology. These, in general, will have no significant
effect of functional vision. However, local or generalised
attenuation of peripapillary blood vessels, because of their
intimate anatomic association with the retinal nerve fibre
layer, is likely to indicate the presence of interrupted ganglion
cell axonal traffic from photoreceptors within the retinal area
roughly defined by the arc of the attenuated or absent
vessels. The current working hypothesis is that this will result in
a visual field deficit or loss. This is likely to cause significant

impairment of functional vision in the affected eye, and
potential purchasers should be informed of this.

Most fundic pathologies noted at PPE represent the
subsequent healing of a single disruptive insult, and, where
the eye is otherwise clinically normal, recurrence or
progression of that pathology is highly unlikely in the normal
course of events.

Fig 81: Multiple small naevi in the tapetal fundus.

TABLE 2: Ophthalmoscopic indicators of fundic disease

Loss or attenuation of the peripapillary retinal blood vessels
(Figs 85, 86 and 96)

Areas of pigment dispersal or loss, commonly but not invariably
associated with focal, linear or reticular hyperpigmentation
(Figs 23 and 94)

White areas of scleral reflex (Figs 86 and 87)
Attenuation of choroidal blood vessels (Fig 87)
Linear or reticular pigmentation present in the tapetal fundus
(Figs 94 and 95)

Retinal detachment (Fig 82)
Optic nerve atrophy (Fig 96)

Fig 82: Retinal detachment. The detached, and in this case torn,
retina hangs in the vitreal chamber and is attached at the optic
disc, causing it to drape over the dorsal border of the optic disc.

a)

b)

Fig 83: Peripapillary chorioretinopathy (‘butterfly’ lesion).
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In all instances of generalised fundic disease (Figs 23, 87,
91 and 94) or where retinal detachment (Fig 82) or optic
nerve atrophy (Fig 96) is present, potential purchasers should
be advised of significant visual impairment and the horse
should not be recommended for purchase. Otherwise the
fundic lesion(s) should be assessed on the basis of the above
guidelines, and the potential purchaser advised accordingly.

Some of the more common fundic lesions encountered
and their interpretation in relation to the PPE are:

Peripapillary chorioretinopathy
These are post inflammatory lesions, located typically in the
medial and lateral circumpapillary fundus (‘Butterfly’ lesions;
Fig 83). In some instances these lesions may be consequence
of blunt trauma to the globe. Rarely there may be more
extensive or confluent chorioretinal injury involving the entire
peripapillary fundus (Figs 84 and 85), and choroidal or retinal
vascular injury and attenuation may be evident (Figs 85–87).
Where the lesion is geographically extensive, or where there is
retinal or choroidal vascular attenuation (Figs 85–87), there is
likely to be significant impairment of functional vision.
Otherwise, potential purchasers should be informed of the
presence of the lesion and that any functional impairment, if
present at all, is likely to be minimal. Where the eye is

Fig 84: Peripapillary chorioretinopathy. The lesion extends to
enclose the ventral optic disc.

Fig 85: Peripapillary chorioretinopathy: extensive lesion with
obvious retinal vascular attenuation at 6–9 o’clock.

Fig 86: Peripapillary chorioretinopathy: extensive lesion with
retinal and choroidal vascular attenuation and white scleral reflex
evident (courtesy of John Parker).

Fig 87: Peripapillary chorioretinopathy: extensive lesion with
marked choroidal vascular attenuation and white scleral reflex
evident.

Fig 88: Focal chorioretinopathy showing typical ‘bullet hole’
lesions. Such lesions can be found in the majority of mature
horses.
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otherwise normal, these lesions are not an indicator of equine
recurrent uveitis.

Focal chorioretinopathy

These are the small focal ‘bullet hole’ lesions found in some
80% of mature horses (Fig 88). They represent the result of

historic generic chorioretinal insult, prossibly in many cases a
consequence of equine herpesvirus viraemia. Unusually the
lesions are confluent or individually relatively large (Fig 89).

a) b)

Fig 89: Focal chorioretinopathy showing (a) a single large isolated lesion and (b) locally confluent lesions.

Fig 90: Focal chorioretinopathy showing an extensive confluent
lesion.

Fig 91: Focal chorioretinopathy. The lesions are widely and
densely distributed across the non-tapetal fundus. Vision
impairment is likely.

Fig 92: Focal chorioretinopathy. This linear and horizontal
distribution in the circumpapillary or ventral peripapillary fundus is
associated with behaviour problems suggestive of serious visual
impairment in some affected horses.

Fig 93: Pigmentary retinopathy in a 5-year-old pony.
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The lesions can be considered to be of no functional
consequence, with two exceptions: where they are locally
extensive (Fig 90) or densely and widely distributed across the
entire pigmented fundus (Fig 91); or where they are
distributed in a linear pattern across the circumpapillary or
ventral peripapillary fundus (Fig 92). In the latter instance,
and for unknown reasons, this particular distribution appears

associated with behavioural issues suggestive of serious visual
impairment in some affected horses.

Pigmentary retinopathy
Here there is a bilateral and generalised dispersal or dilution of
fundic pigment along with irregular focal hyperpigmentation,
including, critically, the appearance of pigment in the tapetal

Fig 94: Pigmentary retinopathy in 9-year-old pony. Note the
ectopic pigment appearing in the tapetal fundus.

Fig 95: Pigmentary retinopathy in a 13-year-old horse. Note the
ectopic pigment in the tapetal fundus.

Fig 96: Optic nerve atrophy showing the typical pale and
granular funduscopic appearance of the optic disc and the
absence of retinal blood vessels.

Fig 97: Proliferative optic neuropathy.

Fig 98: Astrocytoma at the 2 o’clock position on the margin of
the optic disc.
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fundus (Figs 93–95). Pigmentary retinopathy is observed in
equine motor neurone disease, but is also found in otherwise
normal horses, and the cause is unknown. There is some
similarity to the appearance of senile retinopathy seen in all
older horses. While affected horses typically show no
behavioural signs indicative of visual impairment, it can be
anticipated that retinal function must be significantly disrupted
and affected horses should not be considered suitable for
purchase.

Optic nerve atrophy
Unilateral optic nerve atrophy, with the typically pale,
granular and nonvascularised optic disc, is seen occasionally
in horses presented for PPE (Fig 96). Although blind in the
affected eye these horses typically show no behavioural
evidence of visual impairment. A common cause of optic
nerve atrophy is a space occupying lesion in the area of the
optic chiasm. In these cases, with expansion of the lesion
there is the potential for the other eye to become blind.
Horses with unilateral optic atrophy should not be considered
suitable for purchase.

Proliferative optic neuropathy
These present as focal lobular, occasionally vascularised,
lesions extending into the vitreal chamber from the periphery
of the optic disc (Fig 97). These may represent a benign
neoplastic process (oligodendrocytoma), or glial repair, and
while presumed to be potentially progressive the majority do
not enlarge from the point of initial diagnosis. The fundus is
typically otherwise normal in affected eyes, and the lesions
are not likely to be a cause of significant visual impairment.

Astrocytoma
This presents as a small, pale focal protrusion from the optic
disc or vascular peripapillary fundus (Fig 98). This is a benign
and incidental lesion and does not appear to progress from
the point of initial diagnosis in the majority of cases.

Discussion

In all cases where ophthalmic anomaly or abnormality is
encountered at PPE, the finding should be recorded
precisely, using drawings or photographs in addition to a
written description, in the contemporaneous notes of the
examination. All subsequent reporting to the prospective
purchaser should reflect the content of these notes. In
addition to the information and advice given to the potential
purchaser on the immediate issue of cause and effect of the
ocular findings, a potential purchaser should be advised of
two further implications of the findings. These are:

Insurance
The presence of any abnormality may have implications in
regard to the insurability of the horse, and a potential
purchaser should be advised to discuss the situation with a
competent underwriter or agent.

Resale
Most abnormalities encountered, while not likely to progress,
will be present throughout the lifetime of the horse, and

potential purchasers should be advised that the abnormality
will be identified on any subsequent competent PPE, and
may affect resale.
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Big one-shot combination vaccines may save time. But it can be at the expense of the horse’s immune  
response. A study showed that vaccinating with WEST NILE-INNOVATOR® and FLUVAC INNOVATOR® generated 
four times the immune response to West Nile virus than that produced by a big one-shot combination vaccine.1 
For an increased immune response, give WEST NILE-INNOVATOR and FLUVAC INNOVATOR. After all, what  
you could save is a lot more important than time. Visit FourTimesMore.com.

SOME THINGS PROMISE MORE THAN THEY DELIVER.

1 Cortese V, Hankins K, Holland R, Syvrud K. Serologic responses of West Nile virus seronegative mature horses to West Nile virus vaccines. J Equine Vet Sci. 2013;33:1101-1105.

All trademarks are the property of Zoetis Services LLC or a related company or a licensor unless otherwise noted.

© 2016 Zoetis Services LLC. All rights reserved. GEQ-00180

http://www.FourTimesMore.com


Standing Equine MRI

COMPLEX
LAMENESS CASE ? 

www.hallmarq.net

DON’T BE LEFT IN THE DARK,
CONSIDER STANDING EQUINE MRI

http://www.hallmarq.net


62nd Annual Convention  

& Trade Show

A m e r i c a n  A s s o c i a t i o n  o f  E q u i n e  P r a c t i t i o n e r s

Make a splash!
Orange County Convention Center

December 3-7, 2016

Save $70 when you register by November 1!
www.aaep.org/info/annual-convention

http://www.aaep.org/info/annual-convention

