
YOUR GUIDE TO THE 2012 AAEP CONVENTION

24 AAEP Wrap-Up     The horse March 2013TheHorse.com/AAEP2012

SponSored by

cHrisTy corP-MinAMiji, dvM 
EricA lArson  
nAncy loving, dvM  
sTAcEy okE, dvM, Msc

CT for Limb Fracture Diagnosis? 

A fracture can put a horse’s athletic 
future—sometimes even his life—on 
the line, and basing treatment on a 

complete and accurate diagnosis can make 
a major difference in the horse’s recovery. 
Casper Crijns, DVM, a researcher at the 
Ghent University Faculty of Veterinary 
Medicine, in Belgium, believes computed 
tomography (CT) offers a better option for 
imaging some lower limb fractures than 
radiography. 

Crijns and colleagues compared 
 radiographs and CT—which can provide 
a detailed 3-D look at bone and damage 
 within—for diagnosing distal limb frac-
tures. He said veterinarians often use radi-
ography as a first-line diagnostic  modality 
when they suspect limb  fractures, but 

they must assess several different views to 
make a diagnosis. Superimposition (ana-
tomical structures overlapping each other 
in a two-dimensional image) and fracture 
complexity can complicate diagnosis. 

On the other hand, he said, CT creates 
cross-sectional images of the limbs (allow-
ing a 3-D evaluation), which eliminates the 
superimposition problem and allows the 
veterinarian to see the fracture better. In 
most cases, practitioners must place hors-
es under general anesthesia for CT, and 
they can only evaluate the head and limbs 
with this modality because of unit size.

The team conducted a retrospective 
study of 27 horses with suspected lower 
limb fractures and three control horses. 
All animals underwent radiographic and 
CT exams. Four observers evaluated a va-
riety of fracture characteristics with each 
modality, and they assessed intermodal-
ity (IM, consistent among modality) and 
interobserver (IO, consistent among the 
group of veterinarians) agreement levels.

Veterinarians could:
■  Detect and localize fractures (determine 

exact location) consistently with “very 
good” IO agreement levels on radio-
graphs and CT, but they were able to 
find fractures with CT that they missed 
on X rays (showing “moderate” IM 
agreement);

■  Detect fracture displacement consistent-
ly using both modalities (“good” IM and 
IO agreement);

■  Detect joint involvement and fracture 
comminution (breaking into multiple 
smaller fragments) and identify the 
number of fragments consistently, but 
all “bordered on the lower levels of good 
agreement” with CT showing a slightly 
better IO agreement; and

■  Determine fracture orientation and 
width and identify coalescing cracks 
(numerous smaller cracks that form be-
fore a single dominant crack is evident) 
with “poor to fair IM agreement lev-
els,” meaning results were inconsistent 
 between X ray and CT results, while vet-
erinarians’ evaluations were more con-
sistent with CT than radiography (“IO 
agreement levels were clearly higher”).
“Being able to visualize a presumed 

fracture or fissure is important, and accu-
rately describing the fracture characteris-
tics is necessary for a proper diagnosis and 
treatment,” Crijns said.

“The extent and severity of a fracture is 
often underestimated on the radiographs,” 
he continued. “If a surgeon encounters ad-
ditional lesions during surgery, he or she 
will need to adapt or completely change 
his or her surgery plan, and this will pro-
long the surgical intervention and general 
anesthesia time. 

He said the time and expense required  
for CT scan “will be recovered by a shorter 
surgery time and less complications after-
wards. And due to the accurate diagnosis, 
better treatment is possible, which leads to 
a better prognosis for the horse.”

Diagnosing Arytenoid Chondritis 
with Ultrasound

Veterinarians often choose upper airway 
endoscopy to diagnose arytenoid chondri-
tis—an uncommon but problematic re-
spiratory condition—but in some cases a 
definitive diagnosis lies out of reach. Ultra-
sonography could offer a valuable adjunct 
tool for diagnosing this condition, especial-
ly in cases lacking a definitive diagnosis.
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Computed 
tomography 
provided a 3-D  
reconstruction 
of this horse’s 
fractured  
long pastern 
bone.
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Katherine Garrett, 
DVM, Dipl. ACVS, of 
Rood & Riddle Equine 
Hospital, in Lexington, 

Ky., presented results of a study in which 
she and colleagues evaluated ultrasono-
graphic features of horses with arytenoid 
chondritis—inflammation of one or both 
arytenoid cartilages, which close over the 
trachea when a horse swallows. 

The team compared ultrasonographic 
findings of horses with confirmed aryte-
noid chondritis (diagnosed via endoscopy) 
to horses with normal arytenoids.

“We hypothesized that arytenoid car-
tilages with arytenoid chondritis would 
have a larger cross-sectional area, an ir-
regular margin (i.e., edge), and abnormal 
echogenicity (how the ultrasound’s waves 
reflect off, are absorbed by, or are transmit-
ted through an object) as compared with 
normal arytenoid cartilages,” she said. 

The team reviewed the medical records 
of 33 Thoroughbreds diagnosed with ary-
tenoid chondritis and 79 Thoroughbred 
controls. Veterinarians had taken ultra-
sound images of the larynges at the level 
of the arytenoid cartilages. 

They found that 98% of affected horses 
had abnormally shaped arytenoid car-
tilages, and affected cartilages were ap-
proximately twice the size of unaffected 
ones. They noticed abnormal echogenicity 
in the ultrasound images of affected aryte-
noid cartilages, as compared with normal 
cartilages. Garrett noted these findings 
showed that ultrasound produced accu-
rate, consistent, and reproducible results.

Seventeen case horses were available 
for follow-up exams. No difference in ary-
tenoid cartilage size was observed when 
horses underwent multiple exams, sug-
gesting that, once enlarged, arytenoid car-
tilages affected with arytenoid chondritis 
do not return to a normal size.

Garrett concluded that when used in 
combination with upper airway endos-
copy, “ultrasonography is a valuable diag-
nostic modality when investigating cases 
of possible arytenoid chondritis or abnor-
mal arytenoid cartilage movement.” 

Using Ultrasonography to Diagnose 
Diseased equine Lungs

Practitioners perform thoracic (chest) 
ultrasound exams in clinics routinely, but 
they can also conduct these efficiently and 
effectively on the farm, explained Virginia 

B. Reef, DVM, of the Department of Clini-
cal Studies at the University of Pennsylva-
nia’s New Bolton Center. 

Reef described the steps involved in 
conducting a complete ultrasound exam 
of the lungs, the ultrasonographic appear-
ance of normal structures, and abnormali-
ties that can affect the equine chest.

“An ultrasound examination of the 
horse’s chest can yield a great deal of in-
formation, such as the precise location of 
the diseased lung, the type of fluid in the 
chest cavity if it is present, whether the 
diaphragm … is intact or not, and even 
the area between the two sides of the lung, 
which houses the heart and important 
lymph nodes,” said Reef. She described: 
■   Pleural effusion: Fluid that accumulates 

between the lung and the body wall, dia-
phragm, and heart;

■   Pneumothorax: Air that accumulates be-
tween the lung and the body wall. Can 
occur either uni- or bilaterally and can 
occur in concert with pleural effusion;

■   Atelectasis: Partial or complete lung 
 collapse;

■   Pulmonary thromboembolism: Debris 

in the bloodstream lodges in lungs’ 
 small-diameter blood vessels, causing 
respiratory distress and an elevated 
heart rate;

■  Lung and/or chest cavity abscesses; 
■   Neoplasias (tumors), granulomas 

(chronic inflammatory lesions), or fun-
gal disease; and

■  Diaphragmatic hernias.
Reef said, “The sonographic pattern of 

pleural effusions includes anechoic com-
plex nonseptated and complex septated 
fluid,” referring to how some fluids ap-
pear “dark,” either with or without debris 
floating within them. Reef went on to de-
scribe how veterinarians can distinguish 
between those types of effusions, and how 
the ultrasonographic appearance of cer-
tain types of fluid can help veterinarians 
determine the fluid’s cause/source. 

Reef said veterinarians can use ultra-
sound to help form a more accurate prog-
nosis for survival, select appropriate diag-
nostics and treatments, and help determine 
when treatment can be  discontinued.  

Further, it is a robust and portable tool 
that allows horses to be examined without 
a stressful trailer ride to a clinic.

Lawsonia intracellularis Tests: how 
Do They Measure Up? 

The bacterium Lawsonia intracellularis 
causes an economically important emerg-
ing disease of weanlings called equine pro-
liferative enteropathy (EPE). Thorough-
bred foals that recover from EPE sell for an 
average of 68% less than nonaffected foals 
by the same sire, so  veterinarians consider 

 In my experience and 
opinion, the extent and 
severity of a fracture is 

often underestimated on 
the radiographs. 
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Ultrasound of horses with arytenoid chondritis revealed abnormally shaped and sized cartilages, 
as well as abnormal echogenecity (how ultrasound waves reflect off, are absorbed by, or are 
transmitted through an object).

NorMAL ABNorMALView “Endocrine 
Disease” at 

TheHorse.com/30991
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catching L. intracellularis early a priority. 
Connie Gebhart, PhD, associate professor 
in the University of Minnesota’s Depart-
ment of Veterinary and Biomedical Sci-
ences, and colleagues examined four types 
of blood serum tests to determine their 
usefulness in detecting L.  intracellularis.

The team collected blood serum  samples 
from 96 weanlings in which they suspect-
ed EPE, 117 clinically normal weanlings, 
and 116 normal horses aged 1-27 years. 
They tested samples using an immunoper-
oxidase monolayer assay (IPMA, used to 
test swine), a slide-based immunoperoxi-
dase assay (SIPA), and an enzyme-linked 
immunosorbent assay (ELISA).

They also considered a blocking ELISA 
(b-ELISA), which reports the inverse of 
the antibody titer. They examined serum 
total protein, a blood component lost in 
severe diarrhea, as a screening  assay.

The IPMA, SIPA, and ELISA were both 
sensitive and specific (produced few false 
negative and false positive results, respec-
tively) in weanlings. Results of all three 
tests were also consistent for weanlings. 
But results were less consistent for adults, 
suggesting these tests would require fur-
ther optimization for use on adults.

Only four horses tested negative on the 
b-ELISA, so researchers concluded that it 
would need to be modified considerably. 
Serum total protein, however, showed 
promise, picking up 85% of positives.

Gebhart suggested monitoring outbreak 
herds by conducting physical exams and 
recording temperatures and body weights 
daily, along with measuring weekly serolo-
gy and/or total protein levels. She suggest-
ed running monthly serology/total protein 
analyses post-weaning in endemic herds.

New hyperinsulinemia screening 
Test Promising

Screening for insulin issues is typi-
cally cumbersome, because tests are time- 

consuming and involved. A University of 
Tennessee team led by Nicholas Frank, 
DVM, PhD, Dipl. ACVIM, now at Tufts 
Cummings School of Veterinary Medicine, 
tested the feasibility and effectiveness of 
an oral sugar test (OST) for application on 
the farm (to decrease stress on the  animal). 

If horses with insulin resistance (IR) 
consume an increased amount of sugar 
or starch, high insulin concentrations 
build and increase their risk of developing 
laminitis, explained Frank, who is a pro-
fessor of large animal internal medicine 
and chair of the department of clinical 
sciences at Tufts. Most IR horses are diag-
nosed after developing laminitis. The goal 
of screening for IR, then, is to recognize 
at-risk horses and prevent hoof damage.

Corn syrup is used as the sugar source 
in the new test and is well-tolerated by 
horses, so a horse owner can  administer 
the 15 mL/100kg dose to a fasted horse. 
The veterinarian draws blood samples 60 

and 90 minutes after sugar  administration. 
Frank said the test is considered positive 
if glucose levels are higher than 125 mg/
mL and insulin levels are greater than 60 
 microUnits/mL.

If a veterinarian is concerned a horse 
might develop laminitis after high sugar 
intake, he or she can measure fasting in-
sulin levels prior to running the OST. If 
levels are sky high, there is no need to per-
form an OST. However, the OST “gets us 
as close as we can to what might be hap-
pening with that horse out on pasture.” 

The OST compared favorably with the 
intravenous insulin tolerance test, and it 
might provide a more convenient means of 
screening horses for hyperinsulinemia. h 
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■  MRI, Nerve Blocks to Diagnose Fetlock 
 Lameness

Diagnosing Lyme disease in horses is tricky 
business; not all horses that contract the causative 
bacterium, Borrellia burgdorferi, from infected ticks 
develop the debilitating condition, and those that 
do might not show signs until several months after 
infection. Cornell researchers have been searching for 
reliable ways to detect B. burgdorferi sooner. Bettina 
Wagner, DVM, PhD, associate professor of immunology 
at the university’s vet school, described a new test she 
and her colleagues developed. 

“Because clinical signs are rather nonspecific,” said 
Wagner, meaning they could be attributable to a number of diseases, “Lyme disease can be 
difficult to diagnose in horses.” Possible clinical signs range from chronic weight loss, low-
grade fever, sporadic or shifting leg lameness, muscle tenderness, and arthritis to behavioral 
changes, neurologic signs, poor performance, and skin hypersensitivity. 

It’s important for veterinarians to consider a horse’s potential for infection, such as if the 
animal lives in or has visited an endemic area. Another indicator to help the practitioner 
diagnose Lyme disease is serologic testing for antibodies against B. burgdorferi. 

Wagner presented the results of the equine Lyme multiplex assay, a new antibody test 
available at Cornell’s diagnostic lab. This test can detect antibodies as early as two to four 
weeks following infection, and it can distinguish early infection stages from late. 

Previously, many equine practitioners have used the Snap 4Dx test (IDEXX Labs), one of 
the only commercially available tests for this purpose until recently. At Cornell, researchers 
compared Lyme multiplex assay results and Snap 4Dx testing. Overall, both tests detected 
antibodies against B. burgdorferi. However, Snap 4Dx testing yielded some false positive 
and false negative results. Wagner recommended confirming positive results on a Snap 4Dx 
test by also running the equine Lyme multiplex test. “A negative Snap 4Dx test with clinical 
signs suggestive of Lyme disease should also be confirmed with the Multiplex test,” she said. 
Wagner and her colleagues have applied for a patent for the Lyme multiplex test. 

New LYMe DIseAse TesT

Horses contract the causative  
bacterium from infected ticks.
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Flu Avert® I.N. 
                         vaccine
Don’t leave the farm without it.
 

Training. Travel. Exposure 
to other horses. It all adds 
up to high risk for the flu. 
Keep your horse safe with 
Flu Avert® I.N. vaccine. 
Administered right at the 
site of infection, it works 
faster. Lasts longer. Protects 
better. Ask your veterinarian 
for Flu Avert® I.N., the right  

vaccine for horses at high risk, 

older foals and yearlings.

Put him on the road 
         without the right flu protection,  

                        and you’re putting him at risk.

 www.fluavert.com
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