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The Use of Arthroscopy and Ultrasonography for Identification of Pathologic
Changes in the Equine Stifle. Anna Maria Adrian1, Myra Francis Barrett1, Natasha
M. Werpy2, Christopher E. Kawcak1, Laurie R. Goodrich. 1Colorado State
University, Fort Collins, CO; 2University of Florida, Gainesville, FL

Arthroscopy is often considered the gold standard for evaluating pathologic
changes in the equine stifle. Based on our previous clinical experiences of specific
lesions of the stifle being observed more accurately by arthroscopy or ultrasound, we
hypothesized that ultrasound is more sensitive than arthroscopy in detection of
meniscal lesions and patellar ligament abnormalities. Further, we hypothesized that
arthroscopy is more sensitive in diagnosing femoral cartilage defects on the condyle
and cranial tibial meniscal ligament defects.

Retrospectively the menisci, cranial tibial meniscal ligaments and femoral
condyles of 54 patients were evaluated by arthroscopy and ultrasonography and
pathologic changes were graded and compared between the modalities. Additionally
patellar ligaments were evaluated by ultrasonography and pathologic changes were
correlated to other pathologic changes within the stifle joint found by both modalities.

Ultrasound detected significantly more lesions within the medial meniscus.
Enlargement and appearance of the insertion of the cranial medial tibial meniscal
ligament could better be assessed with ultrasound; however arthroscopy was more
sensitive in detection of tearing. Arthroscopy wasmore sensitive in detecting cartilage
defects of the medial femoral condyle, but ultrasound identified more osteophytes
along the medial femoral condyle. Four patients had defects within one of the patellar
ligaments, with this being the major clinical finding in one patient.

Arthroscopy or ultrasound alone are not sufficient to assess pathologic changes in
the equine stifle. Therefore a combination of arthroscopy and ultrasound should be
considered to provide a more global image of equine stifle disease.

Articular Cartilage Lesions of the Femorotibial and Patellofemoral Joints in
Dogs with Naturally Occurring Cranial Cruciate Ligament Disease.Kimberly A.
Agnello1, Susan Volk1, Ana Caceres1, Dorothy Brown1, Ian Holsworth2, Kei
Hayashi3. 1University of Pennsylvania, Philadelphia, PA; 2Veterinary Medical and
Surgical Group, Ventura, CA; 3University of California Davis, Davis, CA

CCL disease is the leading cause of degenerative change in the canine stifle joint.
This study examined the severity and distribution of cartilage pathology in both the
femorotibial (FT) and patellofemoral (PF) portions of the joint. Arthroscopic
evaluation was performed in 44 stifles with CCL disease. Cartilage lesions were
scored on the medial and lateral femoral condyles and tibial plateaus, and the
proximal, middle, and distal regions of both the trochlear groove and the patella.
Synovitis and radiographic osteoarthrosis were also scored. A Kruskal Wallis test was
used to determine if lesion severity varied by site, synovitis, and osteoarthrosis, and
the Dunn’s test was used for pairwise comparisons.

Evaluation of Intra‐Abdominal Pressures in Horses That Crib. Valeria
Albanese1, Amelia Suzanne Munsterman1, Fred John DeGraves2, R. Reid Hanson1.
1Auburn University, Auburn, AL; 2Western Kentucky University, Bowling Green,
KY

Cribbing behavior has been associated with an increased incidence of epiploic
foramen entrapment in horses. The mechanism is unclear but possibly related to
variations in intra‐abdominal pressure (IAP). We hypothesized that IAP in horses that
crib was higher than in horses that do not have this vice.

Eight healthy cribbing horses (cribbing cohort) and 8 healthy non‐cribbing horses
(non‐cribbing cohort) were used for this study. Amicrosensor catheter was introduced
into the abdomen through the right paralumbar fossa for measurement of IAP.
Pressures were recorded in one minute intervals for 2 hours. IAPs of cribbing horses
were compared to the non‐cribbing cohort during a 30 minute baseline period where
cribbingwas prevented, during one hour when the horses were allowed to crib, and for
30 minutes where cribbing was again restricted.

Baseline IAPs were not significantly different between cribbing and non‐cribbing
cohorts (P ¼ 0.0764). IAPs in the cribbing cohort were significantly increased when
compared to the non‐cribbing cohort during the one hour period of active cribbing
(P ¼ 0.0016). The frequency of cribbing during this time was not associated with
increased IAPs (P ¼ 0.347). IAPs in the cribbing cohort remained significantly
elevated compared to the non‐cribbing cohort, even after the behavior had ceased
(P ¼ 0.0002).

Based on the horses in this study, cribbing is associated with an increased IAP in
the horse, both during and after the behavior.

Increases in IAPs associated with cribbing, as observed in this study, offer a
potential explanation for the development of epiploic foramen entrapment and
warrant additional study.

In Vitro Biomechanical Testing of a Novel Implant for Mid‐Body Sesamoid
Fractures. Eduardo Almeida da Silveira1, Yvonne Elce1, Annie Levasseur2, Mathieu
Lacourt1, Yvan Petit2. 1University of Montreal, Saint Hyacinthe, QC, Canada; 2École
de technologie supérieure, Montreal, QC, Canada

Fractures of the proximal sesamoid bones (PSB) are the most common cause of
catastrophic injuries in racehorses. Mid‐body PSB fractures have a poor prognosis
with implant breakage being a common postoperative complication. The purpose of
this study was to perform an in vitro biomechanical comparison between the
traditional repair technique with a 4.5 mm cortical bone screw placed in lag fashion
and a novel technique using a 3.5 mm locking compression plate (LCP).

Ten equine paired front limbs were used in the study. The medial PSB of each
paired limb was osteotomized and randomly assigned to either repair with a 3.5‐mm
LCP (Test group) or to repair with a 4.5‐mm cortical screw placed in lag fashion
(Control group). Each limb was tested biomechanically in single cycle until failure.
The point of failure was evaluated from the load/displacement curves. Gross
evaluation and radiographs were performed to identify the mode of failure. A power
analysis and paired student’s t‐test were performed.

The failure point for limbs repaired with the LCP was at a mean load of
5332 N � 2345 and for the limbs repaired with the screw technique it was at a mean
load of 2918 N � 1066. The LCP was statistically stronger (P ¼ 0.007). The most
common mode of failure was through a comminuted fracture of the apical fragment of
the PSB.

The LCP construct is biomechanically stronger than the screw construct as a
method of repair for PSB transverse mid‐body fractures when tested in single cycle
compression.

Incidence and Risk Factors for Intra‐Operative Bacterial Contamination and
the Association with Postoperative Infection. Natalia Andrade, Chad Schmiedt,
Karen Cornell, MaryAnn Radlinsky, Lauren Heidingsfelder, Kevin Clarke, David
Hurley. University of Georgia, Athens, GA.

A pilot study of intraoperative contamination documented a 62% intraoperative
glove contamination (IOGC) rate and a 14% postoperative infection rate.
Contamination was most common in orthopedic procedures. 81% of bacteria
demonstrated pathogenic potential. The purpose of this study was to investigate the
incidence and risk factors of IOGC and procedural contamination, the type of
organisms involved, the association between contamination and infection, and the
most likely source of IOGC and procedure contamination in dogs undergoing stifle
surgery. After surgical preparation, the foot wrap and skin were cultured. The hands
and gloves of each member of the surgical team were cultured at the end of surgery.
Several inanimate environmental objects were also cultured. Signalment, surgical/
anesthesia times, anesthetic drugs, hand scrub, Ioban usage, postoperative antibiotic
usage, glove perforations, and role/title of each member of the surgery team were
recorded. Bacteria recovered were identified and cases were followed for 8 weeks. A
total of 47 cases and 326 gloves were cultured. Glove perforation rate was 16%, and
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IOGC was 19%. Procedure contamination was 87% (e.g. positive culture of glove,
hand, foot wrap or dog’s skin). The majority of isolates were recovered from the
primary surgeon’s hands, the dog’s skin and the scrub sink. The most common
bacterial isolates were Staphlococcus and Bacillus sp. Postoperative infection rate
was 17%. Duration of the surgical procedure was significantly longer in surgeries
with procedure contamination (P ¼ 0.01). No association was found between any
variables and IOGC, or between procedural contamination or IOGC and
postoperative infection,

Comparison of the Efficiency of Chlorhexidine and Alcohol‐Based Surgical
Hand Antisepsis in Veterinary Surgeons. Shiori Arai1, Trina Bailey2, Aimie
Doyle2. 1The Ohio State University, Columbus, OH2; University of Prince Edward
Island, Charlottetown, PE, Canada

Chlorhexidine (CHG) scrub is the most common presurgical hand preparation
technique in veterinary medicine. Resent human medical studies show that alcohol‐
based surgical antisepsis has similar efficacy to chlorhexidine scrub. The present
study evaluated the efficacy of presurgical hand preparation techniques using alcohol‐
based antiseptics and chlorhexidine scrub or rub in reducing the number of bacterial
colonies on surgeon’s hands. Ten veterinarians were enrolled in the study and
randomly assigned to groups: 80% ethyl alcohol solution (Sterillium®), 60‐65%
Isopropanol solution (Manorapid®), 1% chlorhexidine gluconate/61% ethyl alcohol
(Avagard™), 4% chlorhexidine applied with abrasive brush scrubbing (CHG S), and
4% CHG applied with non‐abrasive hand rubbing (CHG R). Samples were collected
from participants’ hands using the glove juice technique before hand preparation
(pre), following hand preparation (post) and after surgery (end). Samples were plated
on blood agar and incubated for 48 hours at 35°C. Colony forming units (CFUs) Log
10/ml were calculated. No significant difference was observed in CFUs in pre samples
among groups. CFUs Log10/ml in post samples were significantly lower in Avagard
and CHG R groups. CFUs Log10/ml of end samples were significantly higher in the
Manorapid group than in the Avagard and CHG R groups. The most commonly seen
bacteria in pre, post, and end samples were Staphylococcus spp. followed by Bacillus
spp. and Streptococcus spp.. Although all antiseptics showed acceptable effect as
surgical hand scrubbing solution, antiseptics with chlorhexidine except CHG S had
significantly better efficacy in reducing CFUs Log10/ml.

Hepatic Divisional Lobectomy in Dogs with a Huge Hepatocellular Carcinoma.
Kazushi Asano,Mamiko Seki, NihonUniversity, Kumiko Ishigaki, NihonUniversity,
Gentoku Iida, Kenji Teshima, Orie Yoshida, Kazuya Edamura, Manabu Sakai. Nihon
University, Fujisawa, Japan

The purposes of this study were to present the surgical technique of en bloc
resection of the hepatic divisional lobes (“hepatic divisional lobectomy”), and to
report its outcome in a huge HCC in dogs.

Nineteen dogs underwent hepatic divisional lobectomy for complete removal of a
huge HCC. In case of right divisional lobectomy, right branch of portal vein, and right
lateral lobar and caudate lobar hepatic arteries and bile ducts were en bloc cut, and
right hepatic and accessory right hepatic veins were individually done. In case of
central divisional lobectomy, right medial lobar portal vein, hepatic artery and bile
duct were en bloc cut, and quadrate lobar portal vein, hepatic artery, and bile duct were
en bloc done. Accessory central hepatic vein and central hepatic vein were
individually done. In case of left hepatic divisional lobectomy, left medial and lateral
lobar portal veins, hepatic arteries, and bile ducts were en bloc cut, and left hepatic
vein was done. A huge mass could be resected after cutting vessels and ducts in each
case.

The right, central and left hepatic divisional lobectomywas performed in 6, 6 and 6
dogs, respectively, and both central and left hepatic divisional lobectomies were in 1
dog. Six dogs died during the hospitalization, and the other 2 died 412 and 546 days
postoperatively. The residual 11 dogs are alive.

Our study indicated that hepatic divisional lobectomy based on vascular anatomy
would be useful for accomplishing the complete resection of a huge HCC in dogs.

Preoperative Evaluation of Canine Splenic Masses by Triple‐Phase Helical
Computed Tomography. Kenji Kutara, Kazushi Asano, Mamiko Seki, Kenji
Teshima, Chieko Ishikawa, Seri Komazaki, Orie Yoshida, Gentoku Iida, Kazuya
Edamura, Tomohiro Nakayama. Nihon University, Fujisawa, Japan

The objective of our study was to investigate the characteristic triple‐phase
computed tomography (CT) findings of splenic masses including hematoma (HA),
Nodular hyperplasia (NH), hemangiosarcoma (HAS) and undifferentiated sarcoma in
dogs.

Thirty privately owned dogs with massive splenic disease were used in this study.
Each dog underwent triple‐phase helical CT, followed by the splenectomy. The
removed masses were histopathologically diagnosed. All scans were obtained on a 16

multidetector helical CT scanner. Iohexol was administered at a dose of 2.5 mL/kg
(750 mgI/kg) via the cephalic vein with a power injector. The injection time was 15–
20 s. Precontrast image, arterial phase (AP: 20 s after the start of the contrast medium
injection), portal venous phase (PVP: 40 s after the start), and delayed phase (DP:
120 s after the start) scans were obtained. In each phase, the obtained enhancement
pattern was categorized into hyper‐, iso‐, and hypoenhancement baced on the contrast
value, and into homogeneous and heterogeneous pattern.

Of the 30 dogs with splenic masses, 9, 8, 10, and 3 dogs were diagnosed as HA,
NH, HAS, and undifferentiated sarcoma, respectively. In the characteristic contrast
enhancement patterns of benign lesions, HA revealed the heterogeneous isoenhance-
ment (sensitivity, 77.8%; specificity, 90.5%), and NH showed the homogeneous
isoenhancement (sensitivity, 75%; specificity, 90.9%). In the characteristic contrast
enhancement patterns of malignant lesions, HAS and undifferential sarcoma revealed
the heterogeneous isoenhancement.

Our study demonstrated the triple‐phase helical CT had the potential for
differentiating canine splenic masses including NH, HA, HAS and undifferentiated
sarcoma.

Veno–Venous Bypass for En Bloc Resection of Pheochromocytoma in Dogs.
Kazushi Asano, Mamiko Seki, Kumiko Ishigaki, Kenji Teshima, Gentoku Iida, Orie
Yoshida, Kazuya Edamura. Nihon University, Fujisawa, Japan

We hypothesized that femoral vein–jugular vein (veno–venous) bypass are helpful
for maintaining the circulation and the intraoperative stable circulation derives the
complete reconstruction of large vessels. The aim of this report was to present the
veno–venous bypass technique for en bloc resection of a huge and extensively
invading pheochromocytoma and the repair of CVC in dogs.

Three Golden Retrievers with a huge adrenal mass underwent the adrenalectomy.
During the temporary occlusion of CVC, 2 Anthron® bypass tube were used for the
femoral vein–jugular vein bypass. Dog #1 had the right adrenal mass with invasion of
the surrounding tissues and the tumor thrombi into the CVC, phrenicoabdominal vein
and renal vein. For 22‐min and 37‐min of the temporal occlusion, complete resection
of the tumor and reconstruction of CVC with the patch‐graft of left jugular vein were
accomplished. Dog #2 had the left adrenal mass with invasion of the surrounding
tissues and the tumor thrombi into the CVC, phrenicoabdominal vein and left vein.
For 35 min of the temporal occlusion, complete resection of the tumor and
reconstruction of CVC without the patch‐graft were accomplished. Dog #3 had the
left adrenal mass with invasion of the surrounding tissues and compression of CVC.
For 18 min of the temporal occlusion, complete resection of the tumor and closure of
CVC were accomplished.

In conclusion, the veno–venous bypass technique is suggested to be a useful
method for complete resection of extensively invading pheochromocytoma and the
repair of CVC in dogs.

Biomechanical Testing of a Novel Tendon Implant Device for the Repair of
Equine Flexor Tendon Lacerations. Elizabeth Barrett1, Amelia S. Munsterman2,
Robert L Jackson3, R. Reid Hanson2. 1JT Vaughan Large Animal Teaching Hospital,
Auburn, AL; 2Auburn University College of Veterinary Medicine, Auburn, AL;
3Department of Mechanical Engineering, Auburn, AL

Flexor tendon lacerations in horses are a life‐threatening injury for which an
ideal repair does not currently exist. An implant currently used to repair human
flexor tendons consists of two stainless steel anchors placed within the tendon on
either side of the laceration. A section of stainless steel suture is used to connect the
two anchors and the tendon ends. The goal of this study was to compare the strength
of the stainless steel suture tendon implant to the currently recommended 3LP
pattern, in an in vitro model for equine tendon laceration repair. One tendon of 8
pairs of superficial flexor tendons was randomly selected to be repaired with either
the three‐loop pulley (3LP) suture pattern or with four stainless steel suture and
anchor implants (SA). Ultimate load to failure, mode of failure, gap at failure, and
load to create a 2 mm gap were obtained using a materials testing system
synchronized with a high speed camera. Statistical evaluation was made using a
Student’s T‐test, with significance set at P � 0.05. The 3 LP failed at a significantly
(P ¼ 0.0001) greater load than SA, but the load to a 2 mm gap was not significantly
different. The gap at failure was significantly larger in the 3LP, than in the SA repair
(P ¼ 0. 000005). The SA repair was as strong as the 3LP to 2 mm gap warranting
further investigation of repair methods that involve intra‐tendinous implants in the
horse.

Ultrasound Assisted Arthroscopic Approach for Removal of Basilar Sesamoid
Fragments of the Proximal Sesamoid Bones in Horses. Elizabeth Barrett1, Dwayne
H. Rodgerson2. 1JT Vaughan Large Animal Teaching Hospital, Auburn, AL;
2Davidson Surgery Center, Lexington, KY
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Fractures of the proximal sesamoid bones occur commonly in racehorses and are
thought to occur when the strength of the suspensory ligaments exceeds the strength
of the proximal sesamoid bones. Basilar sesamoid fractures represent approximately
6–13% of all proximal sesamoid bone fractures and are more commonly found in
Thoroughbreds than Standardbreds. Various treatment modalities have been
described for the removal of both articular and non‐articular basilar fragments.
Previously described surgical approaches include arthrotomy, arthroscopy and an
alternative approach through the digital flexor tendon sheath. We describe an
ultrasound assisted arthroscopic approach for removal of intra and extra‐articular
basilar fragments of the proximal sesamoid bones. The objective of this work was to
develop aminimally invasive technique for removal of these fragments that would not
result in penetration of the digital flexor tendon sheath. Basilar sesamoid fragments
were identified in seven Thoroughbred yearlings and surgical removal was achieved
using a traditional arthroscopic approach to the fetlock joint assisted with
ultrasonography. No complications were observed related to the procedure. Two
months after surgery all the operated fetlocks had a similar cosmetic appearance to the
contralateral fetlock. The technique described avoids entering the digital flexor
tendon sheath and the use of ultrasound to guide dissection of the basilar fragments
allows for greater accuracy and decreased disruption of the distal sesamoidan
ligaments.

Neurectomy of the Deep Branch of the Lateral Palmar Nerve as a Novel
Treatment for Equine Chronic Forelimb Proximal Suspensory Desmitis: 15
Cases. Andrew P. Bathe. Rossdales, Suffolk, United Kingdom

A small proportion of forelimb proximal suspensory desmitis (PSD) cases have
persistent lameness despite appropriate management. The hypothesis behind this
treatment was that there may be persistent pain and lameness despite adequate
healing of the ligament, in a similar fashion to hindlimb PSD, and that focal
neurectomy would be effective in returning these cases to soundness without
recurrent injury of the ligament. Inclusion criteria for clinical cases to undergo
surgery were a positive response to blocking the deep branch of the lateral palmar
nerve (DBLPN), and an ultrasonographic appearance consistent with chronic
desmitis without loss of structural integrity. Under general anaesthesia, a 3–4 cm
skin and fascial incision was made distal to the accessorial‐metacarpal ligament.
Three cm of the DBLPN was removed using a guillotine technique. The fascia and
skin were closed routinely and the horses rested for a minimum of 4 weeks before
return to exercise.

The median duration of lameness prior to surgery was 11 months. Ten cases have
long‐term follow‐up. Nine/10 (90%) were in full work at 12 months post surgery; and
5/5 (100%) still in full work at two years. None suffered severe suspensory breakdown
postoperatively, or evidence of neuroma formation.

This is an effective treatment for chronic forelimb PSD. Surgery may be
unsuccessful if cases are not selected with a positive response to blocking the
appropriate nerve branch. Care needs to be taken to avoid treating acute cases where a
quick return to work could lead to re‐injury.

Biomechanical Comparison of a Locking Plate–Rod Construct Reinforced with
a Polyetheretherketone Rod or Steinmann Pin in a Cadaveric Fracture Gap
Model. Lucas Henry Beierer1, Mark Glyde2, Robert E. Day3, Giselle L. Hosgood2.
1Murdoch University Veterinary Hospital, Perth, WAU, Australia; 2School of
Veterinary and Biomedical Science, Perth, WAU, Australia; 3Department of Medical
Engineering and Physics, Perth, WAU, Australia

The addition of an intramedullary implant to a locking compression plate (LCP)
can interfere with bicortical screw placement. Polyetheretherketone (PEEK)
overcomes this by allowing screw penetration but its biomechanical behavior
compared with Steinmann pin plate rod design is unknown. We hypothesized that
PEEK rod constructs would have a higher stiffness in bending, compression and
torsion and would fail at a higher load in compression than Steinmann pin constructs.
We tested a 10‐hole 3.5 mm LCP with two screws per fracture fragment reinforced
with either a Steinmann pin of 30–40% the medullary diameter or a PEEK rod of
approximately 80% the medullary diameter in a canine cadaveric tibia gap model.
Constructs were randomized to paired limbs in 8 specimens and underwent non‐
destructive monotonic testing in axial compression, orthogonal four point bending
and axial torsion. Testing to failure was performed with a single cycle axial
compression load. The PEEK rod constructs were significantly stiffer in axial
compression (P < 0.005), lateral‐medial four point bending (P < 0.001) and
torsional loading (P < 0.031) and failed at a significantly higher load (P < 0.001)
than the Steinman pin constructs. No significant difference was detected in caudal‐
cranial four point bending (P ¼ 0.32). As hypothesized, the PEEK rod constructs
were biomechanical superior in lateral‐medial four point bending, axial compression
and torsion and failed at higher loads than the Steinmann pin constructs. These results
are best explained by the support afforded by the thicker PEEK rod and the greater
screw contact with the PEEK.

Endoscopic Nephrolithotomy for Complicated Nephrolithiasis in 9 Dogs and
1 Cat. Allyson Berent1, Chick Weisse1, Demetrius Bagley2. 1The Animal Medical
Center, New York, NY; 2Thomas Jefferson University, Philadelphia, PA

Percutaneous nephrolithotomy (PCNL) is considered the standard ‐of‐care for
removal of nephroliths >1.5 cm in people, minimizing morbidity and preserving
renal function. Success rates are reported to be 90–100%.Most veterinary nephroliths
remain clinically silent and removal is only recommended for complicated stones.
The objective was to describe endoscopic‐guided nephrolithotomy (ENL) in canine
and feline patients and report clinical outcomes, hypothesizing it is safe and effective.
Nine dogs and 1 cat (12 renal units).

Patients that had either PCNL or surgically‐assisted endoscopic nephrolithotomy
(SENL) were retrospectively evaluated. A renal puncture needle and balloon‐dilation‐
sheath combination was used for tract formation. A nephroscope provided
visualization for intracorporeal lithotripsy. Stone fragments were removed and a
ureteral stent was placed.

Four had PCNL and 8 SENL. Indications included recurrent UTIs (4), worsening
azotemia (4), and ureteral‐outflow obstructions (2). Median weight was 8.2 kg (3.1‐
26.9). Stone composition was calcium oxalate (6), mixed struvite‐calcium phosphate
(3), urate (1), and cystine (2). Median stone size was 2 cm (0.7‐5). Median pre‐and 3
month postoperative creatinine was 1.3 (0.8‐9.1) and 1.1 mg/dL (0.6‐6.1),
respectively. The median procedure time was 165 minutes. Successful removal of
all stones were documented in 11/12 (92%). Procedure‐related complications
occurred in 3 units, all were easily managed. Median follow‐up time was 450 days (4‐
2372). Four patients are still alive. No patient died from the ENL procedure.

ENL can be safely performed in dogs and cats, yielding similar success rates to
people. Advanced endourologic experience is recommended.

Initial Experience with Endoscopic Retrograde Cholangiography and Biliary
Stent Placement in Dogs. Allyson Berent1, Chick Weisse1, Michael Kochman2,
Mark Schattner3. 1The Animal Medical Center, New York, NY; 2Hospital of the
University of Pennsylvania, Philadelphia, PA; 3Memorial Sloan Kettering Cancer
Center, New York, NY

Endoscopic retrograde cholangiography (ERC) is a minimally invasive imaging
modality used in humans for the diagnosis and treatment of extrahepatic bile duct
obstruction (EBDO). Traditional therapy in veterinary patients has been surgical. The
purpose of this study was to describe using ERC and endoscopic biliary stenting of the
common bile duct (CBD) in dogs as a possible treatment of EBDO.

Eight dogs (10.1–33 kg) had side‐viewing duodenoscopy performed. Seven were
normal research dogs and one a clinical patient with a stricture of the CBD. Under
endoscopic guidance a sphincterotome was used to cannulate the CBD and contrast
was used to opacify the ducts using fluoroscopy. A guidewire was advanced through
the catheter and up the CBD. A polyurethane (5French [n ¼ 3], 7French [n ¼ 1]) or
metallic self‐expanding stent (n ¼ 1) was advanced over the guidewire into the CBD
and patency was documented.

ERC was successful in 6/8 dogs. Biliary stenting was possible in 5/8. No major
complications occurred during the procedure. Two minor complications included the
submucosal injection of contrast at the major duodenal papilla making cannulation
and stent placement impossible (1) or difficult (1) in the research dogs. No dog had
evidence of GI or CBD perforation.

ERC and endoscopic biliary stenting is possible in normal and clinical dogs. This
procedure is technically difficult in both humans and dogs. Further investigation of
this minimally invasive technique for the relief of EBDO as a future alternative to
surgery is recommended, but promising.

Comparison of Optical White Light Scanning and Computed Tomography for
the Generation of 3D Models of the Canine Cervical Spine. Judith Bertran1,
Gregory Knapik2, William Marras2, Noel Fitzpatrick3, Matthew Allen1. 1The Ohio
State University, Columbus, OH; 2Biodynamics laboratory, Columbus, OH;
3Fitzpatrick Referrals, Godalming, United Kingdom

Accurate three‐dimensional (3D) models of spine are required in applications such
as implant design, finite element analysis (FEA) and computer‐aided surgical
planning. Computed tomography (CT) scan is currently the gold standard for the
acquisition of data from which the 3D models are generated. The objective of the
current study was to compare the accuracy of a novel surface imaging method that
uses white light scanning (WLS) to that of CTscan for the generation of a 3Dmodel of
the canine cervical spine. We hypothesized that CT‐based models would be sensitive
to partial volume effects associated with variations in CT threshold selection, a
limitation that does not exist with models generated by WLS.

An isolated canine cervical spine underwent CT scan and WLS. Eleven different
models were then created; 1 generated from the WLS data and 10 models with
different threshold settings (more to less conservative regarding the range of intensity
values of the segmented voxels) were generated from the CT data. Geometric
deviations were calculated between the WLS model and the ten models generated
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from the CT data. Variations in CT thresholding resulted in measurable differences in
model geometry. Differences were also seen between levels when using the same
threshold suggesting inevitable inaccuracies during CT modeling of a structure. The
results from this study form the foundation of ongoing work in which we are fusing
WLS data with advanced imaging data to construct anatomically accurate 3D models
for surgical simulation of the canine cervical spine.

Non‐Invasive Measure of Bone Density to Predict Mechanical Properties of the
Vertebral Endplate in the Canine Cervical Spine. Judith Bertran1,MatthewAllen1,
Noel Fitzpatrick2. 1The Ohio State University, Columbus, OH; 2Fitzpatrick Referrals,
Godalming, United Kingdom

Implant subsidence is a clinically significant problem in humans and dogs with
cervical interbody cages, grafts or disc replacements. A reliable and predictive
method of endplate fracture risk is required to further minimize postoperative
complications. We hypothesized that the structural properties of the endplate would
correlate to endplate and/or cervical trabecular bonemineral density (BMD)measured
on quantitative computed tomography (QCT) and dual‐energy x‐ray absorptiometry
(DEXA). Eight skeletally mature cervical spines (C3‐C7) underwent QCT, DEXA
and indentation testing of the cranial and caudal endplate. No correlation was found
between trabecular BMD measured by DEXA and QCT. There was a significant
difference between BMD values in C7 as compared with the other levels (P ¼ 0.001).
A strong statistically significant correlations were identified between CT BMD values
for Cr endplate vs. Cd trabeculae (r ¼ 0.671), Cd endplate vs. Cd trabeculae
(r ¼ 0.654), Cr endplate vs. Cd endplate (r ¼ 0.63) and Cr trabeculae vs. Cd
trabeculae (r ¼ 0.874). Cr and Cd trabecular BMD values were strongly predictive of
peak load data (Cr: r2 ¼ 0.447 and Cd: r2 ¼ 0.436). A significant difference was
found for peak load between Cr and Cd endplates for each level, with the Cd endplates
being stronger than the Cr. The results from this study demonstrate that endplate BMD
measured by QCT predicts the mechanical properties of the endplate. These findings
suggest that preoperative assessment of BMD may be useful as a guide to patient and
surgical technique selection in dogs that are being evaluated as candidates for
interbody fusion or total disc replacement.

Clinical Evaluation Comparing the Use of Metallic Staples and Absorbable
Staples in Equine Patients: A Pilot Study. Adam Biedrzycki, Mark D. Markel,
Sabrina Brounts. University of Wisconsin‐Madison, Madison, WI

Complications, such as surgical site infections (SSIs) can develop in the ventral
midline incision in up to 40% of horses after intestinal surgery. Horses with metallic
skin staples (MS) have been shown to be at increased risk of developing SSis.
Recently, subcuticular absorbable staples (SAS) have become commercially available
and have been shown to be comparable to metallic staples in terms of biomechanical
strength in equine skin. We hypothesized that SAS can be used successfully in equine
ventral midline incisions and that they would have reduced rates of infection
compared toMS. Horses undergoing a ventral midline celiotomywere included in this
prospective randomized study. Horses were randomly assigned to receive either MS
or SAS, blocking on type of lesion (small intestine vs. other.) Horses were monitored
postoperatively with serial photographic assessments. SSI’s were defined using
criteria previously established such as, incisional pain and wound discharge. Forty‐
two horses were included: 15 with SAS and 27 with MS. Seven horses in the SAS
group and 14 in the MS group had small intestine lesions; 8 horses in the SAS group
and 13 in the MS group had large intestine lesions. There were 0/42 cases of SSI.
Incision closure times were comparable in both groups; however, the photographic
scoring for the SAS group was significantly superior to the MS group; incisional
edema was significantly reduced. Client satisfaction for the SAS was also greater than
MS. The study demonstrates that SAS can be successfully used in horses without any
adverse effects.

InVitro Biomechanical Evaluation of Four Surgical Techniques for Fusion of the
Equine Distal Intertarsal and Tarsometatarsal Joints. Adam Biedrzycki1, Barrie
D. Grant2, Samantha l. Morello1, Mark D. Markel1. 1University of Wisconsin‐
Madison, Madison, WI; 2Barrie Grant Equine Consultant, Bonsall, CA

Osteoarthritis (OA) of the distal tarsal joints is a crippling condition that affects a
significant proportion of the equine population. Joint instability has often been
associated with pain and a prolongation of lameness, which can require surgical
intervention. The objectives of this study were to evaluate the biomechanical stability
of equine tarsal joints and the impact of surgical drilling, kerf cut cylinder (KCC)
implantation in mediolateral and dorsoplantar directions and locking compression T‐
plate (LCP) application. Pairs of tarsi harvested from euthanatized horses were
assigned to 4 treatment groups, with the contralateral tarsus as a control. The stability
of each construct was evaluated in a materials testing machine. A repeated measures
one way analysis of variance (ANOVA) followed by the Tukey method of multiple
comparisons was used to determine whether there are significant differences between

treatment groups, with significance set at P < 0.05. For craniocaudal compression,
dorsal KCC application and LCP groups had a significantly greater stiffness
compared with controls (between 110‐125% greater). Surgical drilling significantly
weakened the tarsi (92% stiffness of controls). In terms of rotational stiffness, LCP’s
and dorsal KCCs significantly improved the rotational stiffness (109% and 119%
greater than controls respectively). Surgical drilling significantly weakened the
construct. These results indicate that the current recommendation of drilling the tarsus
for ankylosis destabilizes the biomechanics of the joints. The implantation of KCCs or
LCPs increases the biomechanical stability. These results may have significant impact
on our understanding of osteoarthritis in the equine tarsus and the findings should be
evaluated in vivo.

Ex‐Vivo Contact Data on the Equine Medial Tibial Plateau With andWithout a
Femoral Osteochondral Defect.Alvaro Garcia Bonilla, Jarred M.Williams, Alan L.
Litsky, Elizabeth M. Santschi. The Ohio State University, Columbus, OH

Subchondral cystic lesions (SCL) of the medial femoral condyle (MFC) cause
equine stifle lameness, but biomechanical information about the impact of SCL is
unknown. Our objective was to determine contact data on the medial tibial plateau
before and after creation of a MFC defect.

Stifle joints were axially loaded in a servohydraulic testing machine to 1800N at
155°, 145° and 130°, with an intact MFC and with a 15 mm circular osteochondral
defect 20 mm deep on the weight‐bearing surface in extension. An electronic pressure
sensor (Tekscan®) on the medial tibial plateau recorded contact area, force, peak
pressure and contact maps. Stress load (N/cm2) was analyzed on the entire medial
plateau and in 3 regions of interest (ROI); cranial, caudal and central. Significancewas
p � 0.05.

Flexion increased force, contact area and stress load on the medial tibia under all
conditions and the greatest increase was caudal. The defect significantly reduced force
and contact area at 145°, and stress load on the cranial and central ROI at 130°.
Pressure maps of intact MFC revealed peak pressure on the central cartilage at all
angles and caudal movement of pressure with flexion. After defect creation, no
contact pressure was registered under the defect, and high pressures were transferred
to the caudal meniscus during flexion.

A MFC defect alters the biomechanics of the medial femoro‐tibial joint by
reducing force and contact area during flexion and altering the location of high
pressures. A more complete understanding of the biomechanics of MFC defects may
improve treatments.

Labeling of Equine Umbilical Cord Blood‐Derived and Bone Marrow‐Derived
Mesenchymal Stromal Cells with Molday ION Rhodamine B for Ex Vivo Cell
Tracking with MRI. Celine Bourzac1, Judith B. Koenig2, Kaitlyn A. Link1,
Stephanie G. Nykamp2, Thomas G. Koch3. 1Ontario Veterinary College, Guelph, ON,
Canada; 2Ontario Veterinary College‐Clinical Studies, Guelph, ON, Canada; 3Ontario
Veterinary College‐Biomedical Sciences, Guelph, ON, Canada

Use of superparamagnetic iron oxide nanoparticles for in‐vivo mesenchymal
stromal cell (MSCs) tracking requires the demonstration of labeling efficiency
without negatively affecting cell biological properties. We hypothesized that labeling
equine MSCs with Molday ION Rhodamine B (MIRB) would not affect their
physiological properties, and labeled MSC could be tracked ex‐vivo in equine distal
limbs with MRI.

5 primary cultures of each equine cord blood (eCB)‐and bone marrow (eBM)‐
MSCs were seeded in duplicates at a high cell density and one duplicate of each
culture was randomly chosen for 24 h incubation with MIRB (MIRB þ) at a
concentration of 50 mg/mL. The second duplicate (control) was processed identically
except no MIRB was added (MIRB‐). MSCs were expanded in triplicates for 5
passages and labeling efficiency or retention, viability, and proliferation assessed.
Five million MIRB þ ‐BM‐MSCs at passages 1 or 2 were injected in a collagenase‐
induced superficial digital flexor tendon lesion in 2 distal forelimbs and MRI
examination performed. Images were subjectively assessed for decreased signal
intensity.

Labeling efficiency and retention for eBM‐MSCs were significantly lower than for
eCB‐MSCs (OR ¼ 0.32, P ¼ 0.04) and labeling retention significantly decreased
along passages within both cell groups (P < 0.0001). There was no statistical
difference in cell viability or population doubling time between MIRB þ ‐and
MIRB–MSCs. Signal void was best identified on 3D‐T2�FGRE sequences, was
clearly visible at P1 but barely discernible at P2.

Labeling of eCB‐and eBM‐MSCs with MIRB does not affect their viability and
growth potential. Short‐term MIRB þ ‐BM‐MSC tracking with MRI can be
performed ex‐vivo in distal equine forelimbs.

ExVivoComparison of the Biomechanical Properties of Hand‐Sewn and Stapled
Jejunoileal Anastomoses in Horses. Jose L. Bracamonte, Stacy T. Anderson, Steven

E4 Veterinary Surgery 42 (2013) E1–E33 © Copyright 2013 by The American College of Veterinary Surgeons

ABSTRACTS



T. Hendrick, Spencer M. Barber, David Deutcher, David Sumner. University of
Saskatchewn, Saskatoon, SK, Canada

The objective of this studywas to compare the bursting strength, construction time,
and anastomotic dimensions of 4 jejunoileal anastomotic techniques. Ileum and distal
jejunal segments were collected from 12 adult horses. A randomized block designwas
used to assign intestinal segments to one of the following groups: control; one‐layer
continuous Lembert hand‐sewn end‐to‐end (1HS), two‐layer hand‐sewn simple
continuous and Cushing end‐to‐end (2HS), stapled side‐to‐side (SS), and stapled
functional end‐to‐end (FEE). Anastomotic construction time was recorded.
Anastomotic segments were distended with fluid at 1 L/min until mechanical failure.
Bursting pressures (BP), bursting wall tension (BWT), percentage of luminal
diameter reduction relative to adjacent ileal and jejunal diameters and stomal length,
were calculated. FEE had the shortest construction time. 1HS and 2HS had
significantly higher BP than those of FEE and SS. No differences were found in BP
between FEE and SS. There were no significant differences in BP and BWT between
1HS and 2HS. Mean luminal diameter reduction was less for 1HS than for 2HS,
however not statistically different. Luminal diameter reduction relative to ileal
diameter was significantly less for 1HS than for 2HS. Luminal diameter reduction
relative to jejunal diameter was less for 1HS than 2HS but not statistically different.
Stomal length was significantly larger for SS than FEE. 1HS and 2HS jejunoileal
anastomosis are equal in strength, however 1HS results in less relative luminal
diameter reduction. SS and FEE have comparable strength but fail at significantly
lower bursting pressures than hand‐sewn jejunoileal anastomoses.

Ex Vivo Comparison of the Biomechanical Properties of Hand‐Sewn and Over‐
Sewn Jejunojejunal Anastomoses in Horses. Jose L. Bracamonte, Ian Devick,
Steven T. Hendrick. University of Saskatchewan, Saskatoon, SK, Canada

The objective of this study was to compare the biomechanical strength,
construction time, luminal diameter reduction and stomal dimensions of hand‐
sewn and oversewn stapled jejunojejunal anastomoses in horses. Mid‐jejunal
segments were collected from 6 adult horses. Intestinal segments were randomly
assigned to one of the following groups: control; single‐layer continuous Lembert
hand‐sewn end‐to‐end (1HS), double‐layer simple continuous/Cushing hand‐sewn
end‐to‐end (2HS), oversewn stapled side‐to‐side (SS), and oversewn closed one‐stage
stapled functional end‐to‐end (FEE). Anastomotic construction time was recorded.
Anastomotic segments were distended with fluid at 1 L/min until failure. Bursting
pressures (BP), luminal diameter reduction of hand‐sewn anastomoses, and stomal
dimensions (length, width and area) of oversewn stapled anastomoses were
calculated. FEE had the shortest construction time when compared to 1HS, 2HS
and SS. 1HS and 2HS had significantly higher BP than those of FEE and SS. No
differences in BS were found between 1HS and 2HS. FEE had a significantly higher
BS than SS. Mean percentage in luminal diameter reduction was significantly less
for 1HS than for 2HS, relative to control luminal size. SS had a significantly longer
stoma than the FEE, however no differences were found in stoma width or stoma area.
Based on the results of this study, oversewing the anastomotic staple line does not
provide the additional reinforcement for these stapled anastomoses to be
biomechanically as strong as sutured anastomoses when initially created. However,
oversewn stapled anastomoses would provide a stronger anastomotic construct than
stapled anastomoses if used clinically as they are capable of withstanding greater
pressures.

Evaluation of Palliative Stenting for Management of Non‐Urolith Urethral
Obstruction in Cats. Megan A. Brace, Chick Weisse, Allyson Berent. The Animal
Medical Center, New York, NY

Traumatic urethral injuries can occur following pelvic fractures, vehicular trauma,
urethral calculi or more commonly urethral catheterization. Once severe urethral
trauma has occurred, urine outflow obstruction, urine extravasations and/or
subsequent stricture can result. Due to the small size of the feline urethra and the
intrapelvic course for much of its length, primary surgical repair can be a complex
procedure and result in substantial short and long‐term complications. The cost,
invasiveness, and risk of these complications can lead to patient euthanasia, even in
animals with benign disease. Minimally invasive techniques for the treatment of
benign and malignant urinary tract obstructions are gaining popularity in veterinary
medicine. Eight cats with confirmed non‐urolith urethral obstructions underwent
transurethral placement of self‐expanding metallic urethral stents to palliate clinical
signs associated with urinary tract obstruction. All cats were obstructed on
presentation and three had urinary diversion procedures performed prior to
presentation. In all cases, stents were deployed under general anesthesia and
fluoroscopic guidance. Four of 8 patients were continent post stent placement, 2 were
mildly incontinent and 2 were severely incontinent. Long‐term follow‐up (median,
462 days) was available on all patients. Five patients were alive at the time of follow‐
up and three patients were euthanized at 88, 233, and 305 days. Long‐term outcome
was graded as good to excellent in 6/8 patients and poor in 2/8. Palliative stenting for

urethral obstructions is a minimally‐invasive and effective means to re‐establish
urethral patency in cats.

Subtotal Ostectomy of Impinging Dorsal Spinous Processes in 23 Standing
Horses. Palle Brink, Jagersro Equine Hospital, Malmo, Sweden.

Reasons for performing study were to minimize morbidity and eliminate risk of
total anesthesia, published techniques of subtotal ostectomy (SO) of impinging dorsal
spinal processes (IDSPs) were further developed in clinical cases. The objectives were
to report surgical treatment and outcomes of horses with SOIDSPs of caudal thoracic
vertebrae while standing. Retrospective study with 23 warmblood or Thoroughbred
horses of mixed sex, age, weight and athletic use.

Using local anesthesia and sedation/analgesia drip, surgery was performed with
horses standing. Through dorsal midline incision, involved DSPs were resected with a
narrow oscillating saw with minimal trauma to surrounding soft tissue. The space left
between DSPs was about 1‐1.5 cm. The surgical site was controlled radiographically
before wound closure. Postoperative care was conducted in the horses’ home stall
after discharged same day as surgery, followed by 14 weeks rehabilitation.

No serious complications were experienced. The prognosis for athletic function
was based on follow‐up data from 22 of 23 horses. Short term (<1 year): Full athletic
function (19 horses) 86%; better movement but failure to return to full function (2
horses) 9%; no improvement (1 horse) 5%. Long term (>1 year): Full athletic
function (17 horses) 77%; better movement but failure to return to full function (2
horses) 9%: no improvement (3 horses) 14%. Ninetyfive % of owners (21 of 22) were
satisfied with the surgery.

Advantages and prognosis for athletic function, suggest SOIDSP performed with
horses standing.

In‐Vivo Evaluation of Acoustoelastography in the Normal Equine Superficial
Digital Flexor Tendon. Sabrina H. Brounts1, Michelle Ellison2, Sarah Duenwald‐
Kuehl1, Lisa Forrest1, Ray Vanderby1. 1University of Wisconsin‐Madison, Madison,
WI; 2LSU School of Veterinary Medicine, Baton Rouge, LA

Superficial digital flexor tendon (SDFT) injury is common in athletic horses.
Recovery requires balancing rest and controlled exercise, resulting in high risk of re‐
injury. It is difficult to determine the level of work the damaged tissue can sustain
based on serial ultrasound examination alone.

AEG, acoustoelastography, is a new ultrasound‐based model to evaluate tendon
function. AEG deduces stiffness gradient, the rate of change of normalized stiffness as
a function of strain, by analyzing the changes in echo intensity observed in cine loops
captured from gradually deforming tendon. The goal of this project was to establish a
reproducible method for applying AEG in the normal equine SDFT.

Stiffness gradient index (SGI) and dispersion values (DV) for the palmar SDFT of
fifteen clinically normal horses were evaluated at three sites (5, 10, and 15 cmDACB)
by two observers. Lifting of the contralateral forelimb during image acquisition
resulted in the required SDFT deformation. Interobserver repeatability, intraobserver
repeatability, and right‐to‐left limb symmetry were evaluated.

SGIs and DVs for the SDFT at different locations, as well as effects of age or
gender, showed no statistical difference (p > 0.05). Interclass correlations evaluating
repeatability within the same observer, between observers, and symmetry between
right and left limbs demonstrated excellent agreement. This study shows that AEG is a
feasible and repeatable technique for measuring stiffness gradients in normal equine
SDFTs. This study will provide the basis for developing a simple, non‐invasive
evaluation of tendon function that could vastly improve the ability to detect, monitor,
and treat tendon injuries.

Presentation of the Results of a Multi‐Center Study of a Newly Designed
Interlocking Nail System: 50 Clinical Cases. Michael Brückner1, Martin Unger2,
Markus Spies3, Günther Schwarz4, Carsten Grußendorf5, Andrea Meyer‐Linden-
berg6. 1Augsburg, Germany; 2Small Animal Clinic of Augsburg, Augsburg,
Germany; 3B. Braun Vet Care GmbH, Tuttlingen, Germany; 4Small Animal Clinic
of Hollabrunn, Hollabrunn, Austria; 5Small Animal Health Clinic Grußendorf,
Bramsche, Germany; 6Ludwigs‐Maximilians University of Munich, Munich,
Germany

Results of a multi‐center study of a newly designed interlocking nail system
(Targon® Vet). The Targon® Vet system (TVS) and the first 50 clinical cases and their
follow up are presented (30 radiographic unions).

The TVSwas successfully implanted in cats and small dogs presented with various
humeral, femoral and tibial diaphyseal fractures. Fractures included simple, complex
and comminuted fractures. Methods of fixation included solely the TVS or the TVS in
combination with cerclage wires. Implantation was feasible in all patients and the
complication rate was very low.

Early clinical experience with the TVS shows that the system can be successfully
implanted in cats and small dogs. As with other ILN systems the TVS is implanted in
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the neutral axis of the bone and therefore has the advantage of counteracting all forces
affecting bone healing. But additionally the TVS offers the advantage of inserting the
locking bolts at any position and direction needed. Also it is possible to easily adjust
length, rotation, and alignment of the bone fragments before locking the construct.
Furthermore, there is no need for fluoroscopy or an aiming device. In conclusion the
TVS is a very interesting and promising alternative to current osteosynthesis systems
offering several advantages for the use in cats and small dogs. Implantation of the
TVS is done with a small amount of additional instruments, and there are only a few
sizes of bolts and one type of intramedullary pin to be kept on stock.

In Vitro Canine Femoral and Tibial Pullout Forces of an Artificial Cranial
Cruciate Ligament. Brian W. Bufkin1, Matthew J. Barnhart2, Alan S. Litsky3.
1Medical and Cancer Center for Pets, Mandeville, LA; 2Medical and Cancer Center
for Pets, Worthington, OH; 3The Ohio State University, Columbus, OH

Stabilization of the cranial cruciate ligament (CrCL) deficient knee with an
artificial ligament has potential advantages over traditional repairs. A suitable implant
and its fixation to the bone should have mechanical properties similar or superior to
the recipients own CrCL. The purpose of this study was to evaluate the effect of four
different fixation methods on yield load and fixation stiffness of a novel artificial
CrCL (Canix). Canix ligaments were secured through 4.5mm bone tunnels in both
femurs and tibias by one of four different techniques: either a 4.5 or 5.0 mm
interference screw (IS) alone or in combination with a 4.0mm cortical screw and
spiked washer (SSW). No significant (P < 0.05) differences in yield load or stiffness
were found when using a 4.5 mm IS alone or with a 4.5 mm IS/SSW. Tibia constructs
with 5.0 mm IS/ SSW were significantly stronger but not stiffer than those with an IS
alone. Femurs secured with 5.0 mm IS/SSWwere not significantly stronger and were
less stiff versus IS alone. Constructs failed by Canix slippage or fracture of the bone
(femurs only). The addition of a SSW significantly increased yield load (978N) only
in tibias secured with 5.0 mm IS/SSW. While we found that the addition of a SSW to
the femur fixation almost doubled the mean yield load (1120.2N) compared to IS
alone (647N), it was not statistically significant. Femurs and tibias secured with
5.0mm IS/SSW produced yield loads that well exceed the estimated 400‐600N of
force that is generated within the canine stifle during vigorous activity.

Screw Push‐Out Strengths of the Polyaxial Advanced Locking Plate System.
Brian W. Bufkin1, Matthew D. Barnhart2, Andrew J. Kazanovicz3, Steve J. Naber4.
1Medical and Cancer Center for Pets, Mandeville, LA; 2Medical and Cancer Center
for Pets, Worthington, OH; 3Securos, Fiskdale, LA; 4The Ohio State University,
Columbus, OH.

The Polyaxial Advanced Locking (PAX) System is a new veterinary titanium
locking plate system that offers the advantages of locking plate technology while
eliminating the disadvantages of being unable to angle locking screws and cold
welding sequelae. The titanium alloy of the screw is twice as hard as the titanium of
the plate allowing the screw to cut threads into the plate as it is inserted. The purpose
of this study was to evaluate the screw push‐out strength at 3 different angles of
insertion at 2 different insertion torques. Eighteen, 3.5 mm locking screws were
applied to 5‐hole 3.5 mm locking plates with two screws per plate. Screws were
inserted at 3 different angles relative to the longitudinal axis of the plate: 0°, 5°, and
10° at insertion torques of 2.5 Nm and 3.5 Nm. The screw tips were axially loaded at a
displacement rate of 1mm/min perpendicular to their insertion angle until the locked
screw to plate coupling failed (i.e., screw completely pushed out of the plate). The
results revealed significantly lower push‐out strengths at a 10o (1,082.78 N) insertion
angle compared to 0 and 5° (1,533.98 N and 1,435.16 N, respectively) angles.
Additionally, push‐out strength was significantly greater at an insertion torque of
3.5 Nm (1,556.62 N) versus 2.5 Nm (1,144.66 N). Our results demonstrate that both
angle of insertion and insertion torque affect the axial push‐out strength of the PAX
locking system.

The Use of Medical Leeches for Wound Healing. Nicole J. Buote. VCAWest Los
Angeles, Los Angeles, CA

The medicinal leech, Hirudo medicinalis, has been used for hundreds of years in
human medicine for a variety of causes including venous congestion following
reconstructive surgeries (skin flaps and reimplantations), excessive lingual/periorbital
swelling, and nontraditional treatments for osteoarthritis, compartment syndrome and
sialadenitis. In veterinary medicine, although anecdotally they have been used for
venous congestion, the only reported use of leeches was in a cat suffering from
polycythemia vera. We report the use of medical grade leeches in a 4‐month‐old male
castrated DSH presenting with severe swelling of the distal paw after sustaining a
constrictive injury from a bandage. The limb use had become compromised and the
swelling was not responsive to compression bandages so leech therapy was instituted
for 4 days and the swelling dramatically improved. The patient’s limb use improved
back to normal and the constrictive wound went on to heal without complication. The

use of leeches in this case allowed for resolution of severe venous congestion and full
return to function in this patient with no skin loss. The mechanism of action of
hirudotherapy for venous congestion is to allow for an alternative egress of pooled
venous blood which leads to a reduction in pressure in these tissues and increases
arterial reperfusion of capillary beds. Constituents in leech saliva allow for continued
bleeding after the leech has detached so that damaged veins have time to heal. The
veterinary applications, method, and potential complications with hirudotherapy will
be discussed.

Polypropylene Mesh for Ablation of the Nephrosplenic Space in Horses: 22
Clinical Cases.Megan Burke, Eric Parente. University of Pennsylvania, New Bolton
Center, Kennett Square, PA

Nephrosplenic entrapment of the large colon has recurrence rates from 3–21%.
Ablation of the nephrosplenic space in healthy adult horses using a prosthetic mesh
was described by Epstein and Parente in 2006. We hypothesize that prosthetic mesh
ablation is a safe and effective procedure and will prevent recurrence of nephrosplenic
space entrapment in clinical patients.

Medical records of horses admitted to the George D. Widener Hospital for Large
Animals from 2006–2012 for elective ablation of the nephrosplenic space using a
prosthetic mesh were reviewed. Twenty two horses fit the inclusion criteria. Twelve
horses had nephrosplenic entrapment confirmed at laparotomy, while 10 were
diagnosed on abdominal palpation per rectum. Geldings and warmbloods were over‐
represented compared to the general hospital population. Long term follow up was
available for 18 horses. Seventeen horses returned to their previous use following
ablation surgery. No horse had recurrence of nephrosplenic entrapment after mesh
ablation. No horse experienced long term complications related to the mesh. Seven
horses experienced at least one episode of colic during the follow up period,
comparable to colic rates following suture ablation of the nephrosplenic space. Horses
diagnosed with nephrosplenic entrapment via laparotomy were less likely to
experience colic after mesh ablation than those diagnosed on abdominal palpation per
rectum.

We conclude that prosthetic mesh ablation of the nephrosplenic space is safe and
efficacious for prevention of recurrent nephrosplenic entrapment.

Prevalence of Juvenile Urinary Incontinence in Female Soft Coated
Wheaten Terriers and Comparison of Anatomical Abnormalities with Other
Affected Breeds Presenting at a Referral Hospital. Jason S. Callard, Mary A.
McLoughlin, Julie K. Byron, Dennis J. Chew. The Ohio State University, Columbus,
OH

Juvenile urinary incontinence (JUI) is often associated with anatomic abnormali-
ties of the urogenital tract. Objectives of this study are twofold; first, document the
prevalence of JUI in Soft‐coated Wheaten terriers (SCWTs) compared to other breeds
within the population at OSU‐VMC. Secondly, we will characterize the anatomic
urogenital abnormalities affecting SCWTs with JUI based on uroendoscopy and
compare these findings with abnormalities identified in other breeds with JUI. We
hypothesize that SCWTs will have increased breed prevalence of JUI and a greater
number of concurrent anatomic abnormalities of the urogenital tract compared to
other breeds with JUI in a referral hospital population.Medical records of female dogs
diagnosed with JUI presenting to OSU‐VMC from January 2000 to December 2011
were reviewed. The medical records of 12 SCWTs and 24 randomly selected non‐
SCWTs with previously recorded uroendoscopic evaluations were selected.
Uroendoscopic evaluations of these 36 patients were randomized and evaluated
blindly by 3 independent experts. A standard scoring form was used. SCWTs were
found to have an increased breed prevalence of JUI and an increased number of
urogenital anomalies compared to other breeds. Significant abnormalities of the
urogenital tract of SCWTs included, bifid vagina, anomalies of the cingulum,
shortened urethral length, small and abnormally shaped bladder. The presence of
ureteral ectopia and anomalies of the vesicourethral junction did not significantly
differ from non‐SCWTs. Results of this study show SCWTs have an increased
prevalence of JUI and a greater number of urogenital anomalies compared to non‐
SCWTs with the same diagnosis.

The Effect of Bone Marrow Derived Mesenchymal Stem Cells on Repair of
Surgically Induced Core Lesions of the Equine Superficial Digital Flexor
Tendon. Christopher Caniglia1, Michael Schramme2, Roger Smith3, Roy Pool4.
1Guthrie, OK; 2University of Lyon, VetAgro Sup, Lyon, France; 3Royal Veterinary
College, North Mymms, United Kingdom; 4Texas A&M University College of
Veterinary Medicine, College Station, TX

The purpose of this study was to evaluate the effect of bone marrow derived
mesenchymal stem cells (BM‐MSCs) on surgically created core lesions of the equine
SDFT. We hypothesized that intralesional injection of BM‐MSCs would result in
repair more similar to normal tendon than BM supernatant alone.
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Standardized core lesions were surgically created in the SDFTof both forelimbs of
6 horses. Ten x 106 autologous BM‐MSCs suspended in BM supernatant were
injected intralesionally 4 weeks after injury into randomly assigned treated limbs.
Control tendons were injected with 2 ml BM supernatant. Lesions were followed
ultrasonographically and with MRI and histology at 12 weeks after injection.

Lesion size reached maximum at 6 weeks after injury and then decreased
gradually. No significant differences existed between treated and control limbs with
respect to ultrasonographic lesion CSA, lesion volume, tendon volume, transverse
echogenicity scores, and longitudinal fiber pattern, to histological scores for lesion
size, fascicular organization and maturity, and to lesion CSA or volume on MRI.
Lesion volume and SDNR were significantly higher on T1, PD, and FLASH images
than corresponding STIR and T2 images, and on STIR than corresponding T2 images.
This study did not support the hypothesized regenerative effect of BM‐MSCs in 16‐
week old lesions based on ultrasonographic, MRI, and histological evaluation.
Possible explanations include insufficient follow‐up time, insufficient survival or
spread of BM‐MSCs within the lesion, and absence of beneficial regenerative effects
of BM‐MSCs when compared to BM supernatant alone.

The Effect of Blood Contamination on Equine Synovial Fluid Parameters. James
L. Carmalt1, Imma Roquet2, Steven Hendrick2. 1University of Saskatchewan,
Saskatoon, SK, Canada; 2WCVM, Saskatoon, SK, Canada

The objective was to develop a mathematical model enabling the approximation1

of non‐contaminated synovial fluid WBC, neutrophil percentage and total protein
concentration from contaminated samples, given a systemic CBC and a synovial fluid
sample. Peripheral venous blood and synovial fluid (SF) samples were obtained from
ten horses. A pooled SF sample from each horse was separated into 2 mL aliquots,
which were subsequently contaminated with a known percentage of autogenous
blood (0 to 50% of the SF volume). A CBC, PCV, total protein concentration (TP),
and differential cytological examination were performed in all the samples.
Regression analysis was used to generate a model to calculate non‐contaminated
synovial WBC count, TP concentration and synovial neutrophil percentage. Using a
further 5 horses these models were applied in blinded fashion to contaminated SF
samples. Calculated values were compared to non‐contaminated measured values.

Model results for synovialWBC count and TP concentration were not significantly
different from measured values. Calculated neutrophil percentage of synovial fluid
WBC was a mean of 6.6% higher than measured values and was significantly
different. There was no effect of the severity of contamination (%) on the ability of the
models to predict any of the outcome variables.

It is possible to calculate non‐contaminated synovial fluidWBC and TP values, but
not neutrophil percentage, from heavily contaminated samples. Further study would
allow for improved prediction, validation and extrapolation to a wider horse
population.

Long‐Term Outcome, Progression of Disease, and Complications in Dogs
Undergoing Placement of Commercially Available Tracheal Ring Prostheses for
Treatment of Extrathoracic Tracheal Collapse: 23 Cases (2002‐2011). Hope
Kathryn Chisnell, Anthony Pardo. Pittsburgh Veterinary Specialty and Emergency
Center, Pittsburgh, PA

Treatment of tracheal collapse in dogs remains a controversial topic. The two
current procedures for cervical tracheal collapse are placement of prosthetic rings or
intraluminal stents. Risk of significant complications has been documented with each
procedure. The purpose of this study was to report the long‐term outcome,
complications and progression of tracheal collapse in dogs treated with commercially
available extraluminal ring prostheses. A thorough review of the medical record was
completed for all dogs included. All patients alive at the time of the study were asked
to return for re‐evaluation and thoracic radiographs. Owners were asked to fill out a
questionnaire regarding clinical progression since surgery.

Overall, 25 surgeries were performed in 23 dogs. 22 dogs survived to discharge.
Clinical signs improved in all dogs. Mild trachealis membrane tearing was noted in
two dogs, immediate postoperative laryngeal paralysis was diagnosed in two dogs,
and laryngeal paralysis was diagnosed months to years after surgery in an additional
two dogs. Additional prostheses were placed in two dogs due to collapse between
previously placed rings, and an intraluminal stent placed in another dog for
intrathoracic tracheal collapse. 11 out of 19 dogs alive at the time of the study returned
for long‐term follow‐up and an additional 5 owners returned the questionnaire only.
Progression of tracheal collapse was found in five dogs. All owners were satisfiedwith
surgical outcome. The results of this study revealed an overall succesful in long‐term
outcome for dogs surviving to discharge, but progression of disease is not uncommon.

Endoscopic, Transoral Correction of Epiglottic Entrapment in the Horse via
Wire Snare Technique. Matthew Coleridge, Daria Lynn DiGiovanni, Dwayne H.
Rodgerson, Michael A. Spirito. Hagyard Equine Medical Institute, Lexington, KY

This paper proposes an alternative surgical technique for the correction of
epiglottic entrapment in the horse. The technique described is the use of an endoscopic
guided, transoral, wire snare resection of redundant subepiglottic mucosa for surgical
correction of an epiglottic entrapment. The advantages, including minimal surgery
time, ease of performing the procedure, lack of expensive equipment and a positive
long‐term surgical outcome will be discussed.

A mouth gag was introduced through the oropharynx into the larynx. An
endoscope was passed until adequate visualization of the epiglottis was achieved.
Bronchoesophageal forceps were passed and the entrapping mucosa was grasped and
pulled caudoventrally, releasing the epiglottis. Fetotomy wire was threaded down a
custom made cystotome, creating a loop at the end, and was passed down the forceps
to the oropharynx. Light tension was maintained on the redundant mucosa with the
forceps, the fetotomy wire was tightened, and the loose mucosa excised.

Six adult thoroughbred horses have had the procedure performed without
occurrence of re‐entrapment or reported any other postoperative complications. There
were no intra‐operative complications. Surgical time was approximately 15 minutes.
Cost was similar to that of the use of curved bistoury to axially split the entrapping
mucosa. The described use of a wire snare technique for surgical correction of
epiglottic entrapment offers minimal surgery time, is a relatively simple procedure to
perform, does not require the use of expensive equipment and has a favorable long‐
term surgical outcome with respect to prevention of re‐entrapment.

The Effect of Lidocaine on Recovery of the Equine Large Colon Following
Ischemic Injury.Vanessa L. Cook, Kristine K. Cox, Kyle Fuller, Susan J Holcombe.
Michigan State University, East Lansing, MI

Large colon volvulus (LCV) has a high fatality rate. Postoperative survival would
be improved by hastening repair of ischemic‐injured colonic mucosa. Lidocaine
enhances repair of ischemic‐injured jejunum, but its effectiveness in the large colon is
unknown. We hypothesized that lidocaine would ameliorate the effects of ischemic
injury in the large colon. Horses were randomly assigned to two treatment groups
(n ¼ 6/group): 1) Lidocaine 1.3 mg/Kg loading dose then 0.05 mg/Kg/h constant
rate infusion; 2) an equivalent volume of LRS. Ischemic‐injury was created in the
pelvic flexure and left and right dorsal colons by temporary occlusion of the
vasculature for 1 hour. Horses were euthanized 18 hours after reversal of ischemia and
mucosa harvested for measurement of transepithelial electrical resistance (TER) and
endotoxin flux on Ussing chambers. Physical examination and pain scores were
recorded before surgery and 4, 8 and 18 hours post‐surgery. Blood samples obtained at
0 and 8 hours post‐surgery were analyzed for thromboxane (TXB2) and prostaglandin
E2 metabolites (PGEM). Significance was set at P < 0.05. Lidocaine significantly
improved mucosal barrier function in the right dorsal colon as evidenced by a
significant increase in TER and reduced endotoxin flux (P ¼ 0.035). No effect of
treatment was found in the pelvic flexure. Lidocaine did not significantly reduce pain
scores, but did transiently reduce heart rate 4 hours after ischemia (P ¼ 0.049). TXB2
was significantly higher in lidocaine treated horses 8 hours post‐surgery (P ¼ 0.023),
but lidocaine had no effect on PGEM. Lidocaine improved recovery of ischemic‐
injured right dorsal colon and may be beneficial in horses with LCV.

Measurement of Morphine in Equine Distal Forelimb Synovial Fluid Following
Intravenous Regional Perfusion. Nicola C. Cribb, Luis Arroyo, Alexander
Valverde. Ontario Veterinary College, University of Guelph, Guelph, ON, Canada

Intravenous regional perfusion (IVRP) of morphine has been used following joint
surgery in human patients and can produce a similar degree of analgesia as intra‐
articular morphine. We hypothesized that delivery of morphine by IVRP would
achieve higher concentrations within synovial structures distal to the perfusion site at
1 hour post‐injection than at 6 hours.

Under sedation, IVRP was performed in the forelimb with morphine (0.1 mg/kg),
diluted to 1mg/mL in 0.9% saline, in the cephalic vein, in 12 horses. Horses were
humanely euthanized at 1 hour (Group I, n ¼ 6) or 6 hours (Group II, n ¼ 6)
following injection. Fluid from the radiocarpal, intercarpal, metacarpophalangeal and
distal interphalangeal joint, and digital flexor tendon sheath (DFTS) was obtained.
The contralateral extremity provided a control. Concentration was determined using
Liquid Chromatography Mass Spectrometry. A paired t‐test was used to compare
morphine concentrations between groups.

No significant differences were seen between groups I and II. Measureable
concentrations of morphine were achieved in synovial structures following IVRP,
likely within an analgesic range. IVRP morphine is a readily useable method for
providing regional analgesia to the equine. Further work is needed to determine the
duration and analgesic effect of IVRP morphine in lame horses.

Treatment of 24 Cases of Legg Calvè Perthes Disease in Dogs with Implantation
of Autologous Bone Marrow‐Derived Cells as a Minimally Invasive Therapy: A
Seven‐Year Experience.Antonio Crovace1, Francesco Staffieri1, Luca Lacitignola1,
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Giacomo Rossi2, Edda Giuseppina Francioso1. 1University of Bari D.E.O.T,
Valenzano, Italy; 2University of Camerino MED.VET, Matelica, Italy

In the present study are reported the results of a 7‐year experience of the use of
autologous Bone Marrow Mononuclear Cells (BMMCs) and cultured Bone Marrow
Stromal Cells (cBMSCs) as a minimal invasive therapeutic treatment of the aseptic
osteonecrosis of the femoral head in dogs. 24 dogs of small size and different breed
were enrolled in the study. The grade of the radiographic features of the disease was
estimated according to the Ljunggren’s scale. In 20 dogs the BMSCs were used while
in the other four the cBMSCs ones. The bone marrow was collected from each subject
from the iliac crest and the mononuclear fraction was separated by a gradient
centrifugation. The cells were suspended in fibrin glue just before the administration
and implanted by transcutaneous injection under CTor RX guide. In 21 of the treated
dogs the disappearance of pain was observed starting from 3–4 weeks after the cells
administration and also a gradual weight bearing on the affected limb up to a complete
remission of the symptomatology. As to the results obtained, the cell therapy seems to
be an effective and minimal invasive therapeutic treatment of the Legg Calvè Perthes
disease (LCP’D). The efficacy could be due to the osteogenic and anti‐inflammatory
capacity of the stromal cells which could lead first to the disappearance of the pain and
then to a more intense reparative activity with a more precocious sclerosis of the
femoral head.

Distension of the Digital Flexor Tendon Sheath for Ultrasonographic and MRI
Evaluation of StructuresWithin the Sheath Compared to Tenoscopic Findings in
Normal Horses. Alexander John Daniel1, Britta S. Leise1, Kurt Selberg2. 1Colorado
State University, Fort Collins, CO; 2University of Georgia, Athens, GA

Pathological changes to the structures either within or around the digital flexor
tendon sheath (DFTS) can cause an inflammatory response resulting in lameness with
or without effusion in the sheath. The purpose of this study was to determine if
distension within the DFTS would allow for consistently improved imaging
capabilities without introducing artifact. Paired forelimb cadaveric specimens were
collected from 6 horses euthanized for reasons other than distal limb lameness. DFTS
of each specimen was distended with saline using a modified injection technique.
Ultrasonography and MRI of the limbs was performed both pre and post distension
followed by assessment of the size and shape of intra‐ and extra‐thecal structures.
Tenoscopic evaluation of the DFTS was performed immediately following post
distention imaging. The modified injection technique used in this study effectively
distended the DDFT without introducing air into the DFTS in any of the specimens.
Objective measurements of the superficial digital flexor tendons, deep digital flexor
tendon, palmar annular ligament and proximal digital annular ligament showed no
statistically significant difference within limbs of the same horse pre and post
distension wither either ultrasound or MRI (P > 0.05) or when ultrasound was
compared to MRI (P < 0.05). Distension of the DFTS improved the delineation of
the intra‐thecal structures. Tenoscopic findings correlated with post‐distension
ultrasound findings in all specimens. Although, clinical evaluation is necessary,
results from this study support distention of the DFTS to improve visualization of
structures and diagnosis of lesions within the DFTS with ultrasound and MRI.

Optimization of a Navicular Bursal Injection Technique That Avoids
Penetration of the Deep Digital Flexor Tendon. Alexander John Daniel1, Laurie
Goodrich1, Natasha Werpy2, Myra Barret1, Alex Valdes‐Martinez1, C. Wayne
McIlwraith1. 1Colorado State University, Fort Collins, CO; 2University of Florida,
Gainesville, FL

Injection of the navicular bursa is commonly performed from the palmar aspect of
the limb which results in penetration of the deep digital flexor tendon (DDFT). We
investigated an injection of the navicular bursa from the lateral aspect of the limb to
determine soft tissue penetration from this approach.

Cadaveric specimens (n ¼ 9) were collected and placed in a stand to simulate
weight bearing. In 2 specimens the distal interphalangeal joint (DIP) was distended
with 30 ml saline prior to needle placement and in a further 2 the digital flexor tendon
sheath was distended with 30 ml saline. A 100 mm 20G Titanium MRI safe needle
was placed into the navicular bursa under radiographic guidance. Dilute contrast was
then injected into the bursa prior to a final radiograph to confirm accurate needle
placement. With the needle in situ the specimen was placed within a 1.0T MRI unit
and a complete examination performed.

Successful navicular bursal injection was achieved in all specimens and no
penetration of the DDFT occurred based on MRI examination. The optimal angle of
needle penetration was determined relative to the horizontal and vertical planes from
dorso‐palmar and latero‐medial radiographs. In 2 specimens (1 normal, 1 DIP joint
distension) the DIP joint was inadvertently injected with contrast although in both
specimens a small correction in needle angle resulted in accurate bursal injection prior
to MRI.

The lateral approach of the navicular bursa avoids penetration of the DDFT
preventing iatrogenic damage to this structure.

A Retrospective Study of 11 Cattle Undergoing Limb Amputation. Andre
Desrochers1, Giovanni Gnemmi2, Sylvain Nichols1, Hélène Lardé1, Pierre‐Yves
Mulon3, Gilles Fecteau1. 1Université de Montréal, St‐Hyacinthe, QC, Canada;
2Bovinevet, Premosello‐Chiovenda, Italia; 3Hopital Veterinaire Lachute, Lachute,
QC, Canada

Our purpose was to describe the clinical presentation, surgical treatment, and long‐
term prognosis of cattle undergoing limb amputation. We hypothesized that cattle
undergoing limb amputation would survive for a period inversely proportional to their
weight. Medical records of cattle undergoing limb amputation were reviewed.
Follow‐up data included postsurgical performance, production, and cause of death.
Eleven animals were included in the study. Four were pregnant Holstein cows, a 13‐
month‐old Ayrshire, three Piedmontese calves (1 male, 2 females) and three bulls
from AI centers. The mean age was 1,9y with an average weight of 509 kg. Ten
animals suffered from infected or gangrenous fracture .One had a deep flexor tendon
laceration with vascular damage. Six animals were amputated by disarticulation at the
carpal joint with a caudal flap (4) and distally sutured (2). Five were amputated
through the long bone (2 MTT, 1 radioulnar, 2 MTC). Four had postoperative wound
complications. Prosthesis was attempted successfully in 1 of 3 animals. All animals
were kept in their original herd (mean of 11 months). None of them are still alive. The
3 bulls were collected by mounting for 12, 27 and 32 months. One heifer gave 17
embryos in 7 months. Three out of 4 pregnant cows lost their calves at the end of
pregnancy. Three piedmontese calves were slaughtered between 5 and 6 months
postsurgery. Long term prognosis seems to be related more to the production type of
the animals rather than the weight which contradicts our hypothesis. Disarticulation
should be favored.

Treating Cranial Cruciate Ligament Disease: Preliminary Data froma Survey of
ACVS Diplomates. Felix Michael Duerr, Kyle William Martin, Ross H. Palmer,
Laura E. Selmic, Colorado State University, Fort Collins, CO

To date no studies have evaluated what treatments are commonly performed for
cranial cruciate ligament disease (CCLD) or the motivations for choice of these
treatments. The goal of this study was to determine which treatments are currently
recommended by ACVS Diplomates and the factors influencing those decisions. The
ACVS online directory was utilized to identify 723 ACVS Diplomates residing in the
USA. An online survey was utilized to interview these individuals. 292 ACVS
Diplomates had responded to the survey at the time of writing (40% response rate).
Procedures performed by the surveyed surgeons included ES (85%), TPLO (75%),
TTA (35%), and TR (17%). For a 60 lbs dog with complete CCLR, the majority of
surgeons recommended a TPLO (71%), followed by TTA (15%); compared to ES
(66%), followed by TPLO (19%) for a 20 lbs dog with complete CCLR.

Dog size (69%), activity level (52%), concomitant patellar luxation (38%), tibial
plateau angle (36%), and tibial morphology (30%) were ranked as very important
factors influencing the decision making in choosing a treatment. For non‐surgical
treatment, surgeons were very likely to recommend NSAIDs (85%), rest (73%),
glucosamine (66%), physical therapy/rehabilitation (57%), and omega‐3 fatty acids
(49%).

When a surgeon had treated their own or a close family/friend’s pet, the most
common treatments selected were TPLO (63%), followed by ES (16%), TTA (10%),
non‐surgical treatment (5%), and finally TR (2%).

TPLO is the most commonly performed surgical procedure for CCLD amongst the
surveyed ACVS Diplomates.

Comparison of an Alcohol‐Based Hand Rub and Water‐Based Chlorhexidine
Gluconate Scrub Technique for Hand Antisepsis Prior to Equine Arthroscopy.
Yvonne A. Elce1, Kirstin Bubeck2, Edisleidy Rodriguez1, Perrine Piat1, Eduardo
Almeida da Silviera1, Guy Beachamp1, Sheila Laverty1. 1University of Montreal,
Saint‐Hyacinthe, QC, Canada; 2Tufts University, North Grafton, MA

Surgical hand antisepsis is an important subject in human and veterinary medicine
since there is evidence of a relative high number of glove punctures during surgery.
The purpose of this study was to evaluate the effectiveness of an alcohol based rub
(Avagard®) for equine surgeons compared with traditional 4% chlorhexidine
gluconate scrub and numbers of unrecognized glove punctures. The hypotheses were
that both methods have similar immediate effect directly after application, the alcohol
based rub will have a better sustained effect on bacterial colony forming units (CFU/
ml) after surgery, and thirdly there will be no difference in glove puncture accidents
amongst surgeons.

Equine arthroscopic surgeries were performed by three board certified surgeons
with each surgery randomly assigned to traditional scrub or the alcohol based rub.
Swabs were taken at four time points were analyzed for bacterial growth and gloves
inspected for holes after surgery. Results after 30 procedures showed a significant
reduction in CFU/ml after prewashingwith neutral soap and after hand antisepsis with
either treatment method. No statistical difference was found at any time point between
treatment groups. Unrecognized glove puncture accidents were seen in two surgeries.
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In conclusion, the results of this study revealed that hand antisepsis with Avagard®

alone prior to arthroscopic surgery is as effective as using 4% Chlorhexidine soap‐
based scrub. Further studies should be performed to evaluate the consequences of
longer surgeries, and the use amongst less trained operating personnel.

Evaluation of a Broad‐Range, Real‐Time PCR Assay for the Diagnosis of Septic
Synovitis in Horses. Colette Elmas1, Judith B. Koenig1, Dorothee Bienzle1, Natalia
Cernicchiaro2, Nicola Cribb1, Natalie Cote3, Scott J. Weese1. 1Ontario Veterinary
College, Guelph, ON, Canada; 2College of Veterinary Medicine, Manhattan, KS;
3Milton Equine Hospital, Milton, ON, Canada

Septic synovitis is a potentially debilitating and life threatening disorder in horses.
Diagnosis is challenging, as identification of bacteria from culture is considered the
clinical standard, but culture is a time consuming test with limited sensitivity. We
hypothesized that a universal bacterial real‐time PCR (RT‐PCR) assay would have
improved sensitivity and decreased turn‐around time for detection of bacteria in
synovial fluid (SF) samples. Forty‐eight SF samples were collected from 36 horses
that presented to two referral institutions with suspected septic synovitis. Universal
RT‐PCR, bacterial culture and SF analysis were performed on all samples, and an
interpretation on the sample being septic or not was derived by three board‐certified
specialists from the history, clinical assessment and SF characteristics. RT‐PCR
results were compared to a composite standard comprised of positive culture and
interpretation by all three specialists of samples as “septic”. Thirty‐eight percent (18/
48) of samples had a positive culture result; in 7 of these an organism was identified
only after enrichment. For 41 of 48 samples (85%), culture and RT‐PCR results were
concordant. Compared to the composite standard, 83% of samples were correctly
classified by RT‐PCR (turn‐around time of approximately 3 hours). Relative
sensitivity and specificity of RT‐PCR were 93% and 79% respectively, and 56% and
86% for culture. Hence, universal RT‐PCR was a rapid and highly sensitive test,
which may accelerate diagnosis and improve outcome for horses with septic
synovitis.

Arthroscopic Removal of Osteochondral Fragments in the Dorsal Pouch of the
Proximal Intertarsal Joint in Horses. Marc Desjardins, Nathalie Coté, Pablo
Espinosa. Milton Equine Hospital, Campbellville, ON, Canada

Removal of osteochondral (OC) fragments in the dorsal aspect of the proximal
intertarsal joint (PIJ) originating from osteochondritis dissecans (OCD) lesions in the
tarso‐crural joint (TCJ) may be challenging. The aim of this study is to report on the
radiographic findings and expand on the arthroscopic surgical technique to retrieve
OC fragments in the PIJ. Medical records of 18 horses admitted to Milton Equine
Hospital with radiographic evidence of OC fragments in the PIJ were reviewed.
Radiographic and arthroscopic appearance, location and attachments to adjacent
structures were documented. 39% of the horses were warmblood, 33% Standardbreds
and 22% Thoroughbreds. OC fragments originated from the distal intermediate ridge
of the tibia in 13 cases. Mean size of the fragments was 6.5 mm (�2.7 SD). The most
common location was slightly medial to the medial trochlear ridge of the talus. An
arthroscopic technique based on exposure of the fragments by resection of the dorso‐
medial aspect of the membrane that separates TCJ and PIJ was used in all cases. Mild
intra‐articular hemorrhage was the most common intraoperative complication when
the membrane was resected. The current study shows that resection of this membrane
seems to be an effective method for visualization and retrieval of OC fragments
located in the PIJ. The clinical relevance of these OC fragments has not yet been
determined and the importance of their removal is controversial. In pre‐purchase
examinations and cases of lameness located to the TCJ cosmetic and clinical
relevance respectively may be greater.

Fragmentation of the Proximal Tubercle of the Talus: 9 Cases. Pablo Espinosa1,
Sheila Laverty2, Kate Alexander2, Mathieu Lacourt2, Florent David3. 1Milton Equine
Hospital, Campbellville, ON, Canada; 1Université deMontréal, Saint Hyacinthe, QC,
Canada; 3University College Dublin, Dublin, Ireland

Although osteochondral lesions of the talus have been frequently reported
fragmentation of the proximal tubercle of the talus (FPTT) has been rarely described.
The aim of this retrospective study was to determine the prevalence of FPTT in an
equine hospital population and to describe anatomically related structures, clinical
findings, diagnosis, treatment and outcome. Tarsal radiographs (2543) from 1526
equine patients between June 2004 and December 2010 were reviewed. When FPTT
was detected, the corresponding case records were retrieved and signalment, horse
use, history, clinical signs, diagnostic methods, surgical treatment and outcome were
assessed. Nine horses, aged from 1 to 12 years old (median ¼ 5 years) were
identified. Seven horses were warmblood (WB). Diagnosis was made on radiographic
examination. Ultrasonographic and computed tomographic examinations were also
available for some horses. The only lame horse in the affected limb had a history of a
prior traumatic event and a concurrent lateral tibial malleolar fracture. One horse

underwent arthroscopy, but intra‐articular fragments were not identified. Outcome
was available for 7 horses; radiographic and clinical examination findings remained
stable for 3 � 1 years [range 1‐4 years]. FPTT appears to occur more frequently in
WBs and is not usually associated with lameness. Horses with FPTT remained
clinically and radiographically stable over time. Although the etiology of FPTT
remains to be elucidated, the results from this study provide some relevant
information to practitioners who perform radiographic screenings in the context of
prepurchase examinations.

Application of a Novel Osteintegration Screw for Treatment of Humeral
Intercondylar Fissure and Humeral Unicondylar Fracture in Addition to a
Locking Plate in 33 Elbows: Results for First and Second Generation Implants.
Noel Fitzpatrick, Miguel Solano, Susan Murphy. Fitzpatrick Referrals, Eashing, UK

Dogs with humeral intercondylar fissure (HIF) are predisposed to humeral
condylar fracture (HCF). Our objective was to report long‐term outcome following
application of the Fitz Fenestrated Tubular Transcondylar (F2T2) screw for both
pathologies using CT scan and visual plus force‐plate analysis.

Results were compared between the first (G1) and second generation (G2) screws
with emphasis on postoperative complications. Our hypothesis was that medium term
outcomes would be superior to those published for standard fixation.

The F2T2 Screw is a threaded cannulated titanium screw with slots for bone in‐
growth. It is filled with autologous cancellous bone and is coated with hydroxyapatite.
In G2, the internal diameter was reduced to 2.5 mm and a gentamicin impregnated
sponge was placed at the surgical site.

33 elbows were operated in 23 patients; 9 HCF and 17 HIF were treated with G1; 1
HCF and 6 HIF were treated with G2. Cases with HCF had a SOP™ locking plate
applied.

Postoperative complications were recorded in ten elbows, nine for G1 and one for
G2. Four cases had surgical site infection; all had G1 implants and no gentamicin
sponge applied at the time of surgery. Four revisions were necessary. Bone bridging
was documented by CT scan in 28/29 by 12 weeks. VAS lameness scores pre‐and
longest postoperative were significantly different.

G2 F2T2 screws have manifested bone bridging, have not suffered fatigue failure
or infection to date and all screws excepting revisions have resulted in lameness
resolution. Early results are promising but longer term follow‐up is required.

Evaluation of Clinical Outcome in Three Dogs Following Hemiarthroplasty or
Total Shoulder Replacement for the Treatment of Severe Glenohumeral
Pathology. Noel Fitzpatrick, Daniel Blake, Jayson Tuan, Tim Sparrow. Fitzpatrick
Referrals, Eashing, UK

Indications for hemiarthroplasty and total shoulder arthroplasty (TSA) include
extensive humeral chondral lesions and glenohumeral arthrosis. Shoulder arthro-
plasty has not been reported previously in the clinical veterinary literature.

The purpose of this case series is to describe 1) hemiarthroplasty in a dog using a
novel humeral resurfacing prosthesis for treatment of severe humeral osteochondritis
dissecans and 2)Total shoulder arthroplasty using a novel ball‐and‐socket prosthesis
for treatment of severe glenohumeral pathology in two dogs. Our aim was to alleviate
pain and allow a return to normal function.

Hemiarthroplasty was performed on a seven‐month old entire female Saint
Bernard with a ten‐week history of left thoracic limb lameness. Total shoulder
arthroplasty was implemented in a 10 month old Hungarian Vizsla with 9/10 thoracic
limb lameness, chronic severe medial instability and arthrosis, and an 8 years old
German Shepherd Dog with a one‐year history of severe thoracic limb lameness due
to severe gleno‐humeral arthrosis.

All implants were designed and custom‐made using data acquired from CT
images.

Clinical response was assessed at 2,6,12 weeks and 6 months post operatively.
Force plate analysis, radiography and CT imaging were used in evaluating outcome.

CT scan at 20 months, 24 months and 10 months postoperatively revealed
satisfactory maintenance of position and integrity of the implants for each case
respectively. All dogs were permitted unrestricted off lead activity with no
requirement for analgesia, recovery of muscle atrophy and no observable lameness.

Shoulder arthroplasty techniques should be considered as alternatives to
arthrodesis for end‐stage conditions of the canine shoulder.

Hinged Total Knee Replacement in 3 Cats and 7 Dogs. Noel Fitzpatrick, Padraig
Egan, Susan Murphy, Judith Bertran. Fitzpatrick Referrals, Eashing, UK

Total knee replacement (TKR) is currently limited to a commercially available
unconstrained implant system for canine patients with no implants available for cats.
Current salvage options for multi‐ligamentous stifle disruption include ligament
reconstruction, extra‐articular support or arthrodesis. Such pathologymight be treated
using hinged total knee replacement prostheses.
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The purpose of this study is describe the application of two generations of custom
designed hinged total knee prostheses in canine and feline patients affected by
significant stifle instability. Our objective was to establish feasibility and provide
good outcomes in both species.

Implants were custom‐made based upon CT scan measurements. The femoral and
tibial components were fixed using cemented intramedullary stems. Two generations
of implant components articulated differently: G1 via a simple hinged joint andG2 via
an interlocking tibial peg, allowing rotation.

G1 replacement was performed unilaterally in 3 canines, staged bilaterally in 1
canine and unilaterally in 3 felines, including endoprosthetic replacement of distal
femoral osteosarcoma. G2 replacement was performed in 2 canines.

For G1 patients; three were excellent at two years, three excellent at one year, and
one excellent at six months. One had revision one year. Minor complications included
wound breakdown and transient neuropraxia.

G2 dogs have recently had six month review with a grading of excellent for both
cases and no radiographic signs of loosening.

Hinged TKR is a valid treatment option for profound stifle instability and arthrosis
in canines and could prove very successful in feline patients.

Fewer complications may occur with rotating hinged prostheses.

Magnetic Resonance Imaging Evaluation of a Synthetic Osteochondral
Resurfacing Implant Used for the Treatment of Osteochondritis Dissecans.
Noel Fitzpatrick1, Padraig Egan1, Russell Tucker2, Susan Murphy1. 1Fitzpatrick
Referrals, Eashing, UK; 2Washington State University, Pulman, WA

Osteochondrosis dessicans is a developmental condition arising due to a
disturbance in the normal differentiation of cartilage cells resulting in failure of
endochondral ossification. There is an array of treatment options available but few
offer satisfactory, long‐term success rates. Synthetic osteochondral resurfacing
aspires to restore the natural cartilage surface topography and re‐establish optimal
contact mechanics.

This project aims to evaluate a first generation (G1) and second generation (G2)
synthetic osteochondral implant using MRI and CT scans to determine implant
performance (poor to excellent).

The G1 synthetic implant comprised a polycarbonate‐urethane (PCU) cylindrical
implant plug available in diameters 6 mm, 8 mm and 10 mm, all 12 mm in length. G2
implants retained the PCU surface plug of the G1 implants but with a fusion molded
trabecular, trabecular titanium base for bone in‐growth and on‐growth. Two
diameters, 8mm and 10mm were available, each 8mm in length.

38 canines were operated. OCDwas identified in 18 elbows, 3 hocks, 17 shoulders
and 9 stifles. G1 implants were employed in 32 dogs and G2 in 6. Results for G1
implants at 6 months postoperatively were 5 good and 8 excellent for elbows; 3 good
and 3 excellent for shoulders; 2 excellent for stifles; 1 good and 2 excellent for hocks.
For G2 implants 2 shoulders, 3 stifles and 3 elbows have scored excellent at 12 weeks.

The synthetic resurfacing implant provides a durable, inert replacement of diseased
cartilage allowing accurate restoration of articular surface topography.

Results are promising but longer term follow‐up is indicated.

Microangiographic Comparison of the Effects of Three‐Loop Pulley and
Six‐Strand Savage Tenorrhaphy Techniques on Equine Superficial Digital
Flexor Tendon. Kendra Freeman, Jennifer G. Barrett, Daniel W. Youngstrom,
Nathaniel A. White. Marion duPont Scott Equine Medical Center, Leesburg, VA,
United States

Equine flexor tendon lacerations can be severe and life threatening. Recent studies
have evaluated the biomechanical strength of several tenorrhaphy patterns on equine
flexor tendons in ex vivo models. The six‐strand savage (SSS) is biomechanically
superior to the three‐loop pulley (3LP); however, its effects on intrinsic tendon
vasculature remain unknown. Adequate perfusion is an important factor for healing.
The objective of this study was to compare the effects of the 3LP and SSS
tenorrhaphies on the intrinsic perfusion of the vasculature of the equine superficial
digital flexor tendon (SDFT). We hypothesize that the SSS technique would
significantly decrease vascular perfusion compared to the 3LP technique. Under
general anesthesia forelimb SDFTs were transected and after random assignment, one
of the two tenorrhaphies was performed in each tendon. The horses were heparinized,
euthanatized, and forelimbs perfused with barium sulfate solution then fixed using
formalin with an applied tensioning device. The tendons were incubated at 4°C for 18
hours before transecting every 5mm for microangiography. Microangiographic
images were obtained using a Faxitron X‐ray cabinet with computed radiography
imaging. Microvascular analysis was completed using Image J software and a custom
macro. A significant reduction in number of perfused vessels was identified in the SSS
compared to the 3LP at two sites (P ¼ 0.004 and 0.039). The SSS technique causes a
reduction in tendon perfusion compared to the 3LP, which may limit its clinical use.
Further research is required to determine the clinical significance of this difference in
equine tendon laceration repairs.

Efficacy and Iatrogenic Damage Induced by Four Medial Mensical Release
Techniques in the Canine Stifle Joint. Dana N. Gale, Jennifer Au, Bianca Hettlich,
Matthew Allen, Tatiana Motta. The Ohio State University College of Veterinary
Medicine, Columbus, OH

Medial mensical release is performed during cranial cruciate repair allowing
meniscus adaptation to the femoral pressure during tibial translation. This study
compared four different techniques for mensical release by evaluation of
mensicotibial ligament transection completeness, measurement of iatrogenic cartilage
damage, and evaluation of iatrogenic ligament and meniscal damage. Forty‐eight
canine limbs were randomly assigned to meniscal release via: (I) arthrotomy,
Hohmann and #11 blade, (II) arthrotomy, Hohmann and beaver blade, (III)
arthroscopy, Hohmann and hook knife, or (IV) arthroscopy, and hook knife.
Iatrogenic cartilage damage was analyzed using image analysis (BioQuant®). Of the
four groups, the most damage to the weight‐bearing surface of the femur was seen in
group I, while the most damage to the articular cartilage of the tibia was seen in group
III. Damage to the caudal cruciate was present in 66.7%, 33.3%, 25%, and 17% in
groups I, II, III and IV. The use of a Hohmann retractor resulted in increased damaged
cartilage area in group III, compared to group IV. Arthrotomy is more invasive and
offers less visualization of the caudal aspect of the stifle joint resulting in more notable
damage to the joint surface and caudal cruciate ligament, which can significantly
impact joint stability. Due anatomical location of the meniscotibial ligament and its
proximity to the tibial attachment of the caudal cruciate ligament, caudal cruciate
damage can occur during meniscal release and is perpetuated by an open approach.

Three‐Dimensional Evaluation of Tibial Translation and Rotation for the
Normal and the Cruciate Deficient Stifle Pre‐and Post‐Extracapsular Stabiliza-
tion.Dana N. Gale, Jennifer Au, Bianca Hettlich, Matthew Allen, Tatiana Motta. The
Ohio State University College of Veterinary Medicine, Columbus, OH

The circumfabellar‐tibial suture (commonly referred to as the extracapsular
stabilization or lateral suture) is performed in the cruciate deficient stifle, eliminating
cranial thrust through maintenance of the tension applied to the prosthesis at the time
of implantation. This study used three‐dimensional motion capture technology to
determine the changes in tibial translation and rotation after the placement of the
lateral suture at different applied tension.We hypothesize that tibial translation and the
degree of internal and external rotation was different depending on the applied tension
to the lateral suture. The Polaris Vicra motion capture technology measured tibal
translation and rotation in relation to the femur in the normal and cruciate deficient
stifle. A Fiberwire® lateral suture was applied to the stifle and tightened to different
tensile forces (20‐100N, in increments of 20N), as measured by Arthrex’s Suture
Tensioner with Tensiometer®. The normal cruciate shows mild cranial tibial
translation (1.10 mm � 0.43) and internal rotation (0.43° medially) while weight
bearing, which is exaggerated in the cruciate deficient stifle (translation: 9.2 mm
� 0.22; rotation 14° medially). As the force applied to the suture exceeded 60N
caudal translation and external rotation of the tibia were observed. Excessive
tightening of the suture caused caudal translation and abnormal external rotation of
the tibia. These conditions are not biomechanically normal for the stifle.

A Novel Model to Assess Lamellar Hypoxia in Support Limb Laminitis. Alison
Gardner, James K. Belknap, Teresa Burns, MauriaWatts, Cassandra Quinlan, Heather
Lane. The Ohio State University, Columbus, OH

The pathophysiology of equine support limb laminitis (SLL), a common and often
fatal complication of orthopedic disease, is poorly understood. Suggested causes of
laminar failure include inflammatory injury, hypoxia and mechanical strain. We
hypothesized that laminar hypoxia occurs in the supporting limb (SL) resulting in
increase in laminar hypoxia‐inducible factor‐1 alpha (HIF‐1). A novel model of SLL
was used in this study in which a custom shoe insert causing instability to the sole
surface upon weight bearing was placed on one forelimb of 8 Standardbred horses
resulting in excessive weighting of the contralateral forelimb (SL). Laminae were
harvested and immediately snap‐frozen from all four limbs 48 h post‐application of
the shoe. Western hybridization (WH) and real time‐quantitative PCR (qPCR) were
used to assess markers of hypoxia (HIF‐1A) inflammation (qPCR for IL‐6, IL‐1B,
COX‐2, NOS2), and stretch (phospho‐ERK 1/2 and phospho‐JNK). The only change
noted was an increase (P

Biomechanical Comparison of 3.0 mm Headless Compression Screw and
3.5 mm Cortical Bone Screw in a Canine Lateral Humeral Condylar Fracture
Model.Mishka Natasha Gonsalves1, Daniel A. Jankovits1, Michael L. Huber1, Adam
M. Strom1, Tanya C. Garcia2, Susan M. Stover. 1Animal Specialty Group Inc., Los
Angeles, CA; 2J.D. Wheat Veterinary Orthopedic Research Laboratory, Davis, CA

Lateral condylar fractures are the most common humeral fractures in dogs.
Headless compression screws (HCS) are cannulated, simplifying placement and
minimizing soft tissue impingement compared to traditional cortical bone screw lag
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fixation (CBS). We hypothesized that there will be no significant differences between
the mechanical properties of CBS vs HCS stabilized humeri.

Standardized osteotomies were stabilized with 3.0 mm HCS in one limb and
3.5 mm CBS in the contralateral limb. Condylar fragments were loaded to walk, trot
and failure loads while measuring proximal and rotational displacements of the
fracture fragment.

No significant differences (P < 0.05) were found for proximal and rotational
fragment displacements at walk and trot loads, however residual proximal
displacements for HCS and CBS fracture fragments were statistically greater
than zero. Although fragment rotation was not statistically different between
screws, rotation was statistically different from zero and correlated with moment
arm length (R2 0.25). Mean stiffness was significantly greater for CBS than HCS
constructs.

Both constructs yielded above physiologic walk and trot loads. HCS are a viable
option in the repair of traumatic lateral humeral condyle fractures in dogs, but should
be supplemented with antirotational fixation.

Identification, Management and Outcome of Postoperative Hemoperitoneum in
Horses Undergoing Emergency Exploratory Celiotomy for Gastrointestinal
Disease: 23 Cases (1985–2012). Sarah Newton Gray, Julie E. Dechant, Sarah S. le
Jeune, Jorge Nieto. University of California, Davis, CA

Hemoperitoneum, although uncommon, is a potentially life threatening condition
with multiple etiologies. Postoperative hemoperitoneum following colic surgery has
not been well described as a complication. The objective of this paper was to
investigate postoperative hemoperitoneum in surgical colic patients.We hypothesized
that hemoperitoneum would be more common following intestinal resections, and
sequellae would include septic peritonitis and adhesions.

Preoperative, intraoperative and postoperative informationwas obtained following
a computerized search of medical records from 1985–2012 for patients with
postoperative hemoperitoneum. Hemoperitoneum at the time of surgery and
nonsurgical hemoperitoneum were excluded. Twenty three horses met inclusion
criteria, resulting in an incidence of 0.5%.Patient characteristics approximated
the colic population. Hemoperitoneum was significantly associated with intestinal
resection and was recognized a mean of 1.0 þ/ � 0.7 days after surgery.
Postoperative hemoperitoneum was associated with tachycardia, decreasing
hematocrit, incisional drainage, and visual or ultrasonographic identification of
bloody abdominal fluid. Primary treatments included intravenous fluid therapy
(23/23), colloid support (16/23), blood transfusion (13/23) and antifibrinolytic agents
(10/23). Short‐term survival was 52.2%. Survival to discharge was associated with
admission lactate and days of hospitalization.

Postoperative hemoperitoneum is a rare complication of colic surgery that
should be considered when a patient is exhibiting discomfort and a declining
hematocrit in the early postoperative period. Supportive care, blood transfusion and
antifibrinolytic therapy may be useful, but were not associated with a better outcome
in this study. Prognosis is guarded due to potential sequellae of septic peritonitis and
adhesions.

Biomechanical Evaluation of Locking, Non‐Locking, and Hybrid Plating
Constructs Using a Locking Compression Plate in Canine Synthetic Bone.
Kathy Guthrie1, MarkMarkel2, Jason Bleedorn2. 1University ofWisconsin, School of
Veterinary Medicine, DSS, Madison, WI; 2University of Wisconsin, School of
Veterinary Medicine, Madison, WI

Hybrid plating, the use of both locking and non‐locking screws in the same
construct, is commonly performed by surgeons when repairing fractures, but the
biomechanics of such constructs have not been extensively studied. The purpose of
this study is to evaluate the biomechanical properties of all locking (LS), all non‐
locking (NLS), and hybrid (HS) constructs. Twenty‐four synthetic bone cylinders
(fourth generation composite Sawbones®) were randomly assigned to one of three
groups based on construct type (LS, NLS, or HS). Cylinders were cut and plated on
the “medial” surface with an 8‐hole 3.5 mm LCP, with a 2 mm gap. The plate was
secured with locking screws in the LS group, non‐locking screws in the NLS group,
and a combination in the HS group. Specimens were cyclically tested non‐
destructively in four‐point bending, along both planes of the plate (mediolateral
and craniocaudal), and axial compression. The stiffness of each construct was
calculated and compared between groups. Results were considered significant if
the P‐value <0.05. For mediolateral bending, all groups were significantly different
from each other, with the LS group being stiffer than the other two groups, and the
HS group being stiffer than the NLS group. No significant differences were identified
between groups for craniocaudal bending or axial compression. Our initial
experiments with synthetic bones show that hybrid plating is not inferior to
plating with non‐locking screws in axial compression and craniocaudal bending,
and is in fact superior to the exclusive use of non‐locking screws in mediolateral
bending.

Effects of Navicular Intrabursal Injection of Botulinum Toxin Type‐B on
Lameness in Horses with Navicular Disease: A Pilot Study. Santiago D. Gutierrez‐
Nibeyro1, Marcos P. Santos1, Alexia L. McKnight2, Nathaniel A. White II2, James A.
Brown2, Norris Adams2. 1University of Illinois, Urbana, IL; 2McKnight Insight, LLC,
Chadds Ford, PA; 2Marion duPont Scott Equine Medical Center, Leesburg, VA

We conducted a pilot study to assess the short‐term safety and efficacy of navicular
intrabursal administration of botulinum toxin type‐B (BTX‐B) to alleviate lameness
in horses with navicular disease. We hypothesized that a single injection of BTX‐B
into the navicular bursa would be safe and would attenuate lameness in the treated
limbs of horses with navicular disease. Seven horses were treated with 3.8–4.5 units/
kg BTX‐B after navicular disease was confirmed with intrasynovial anesthesia of
the navicular bursa and diagnostic imaging. Video‐recorded lameness evaluations
were performed before and after treatment to evaluate treatment response. Three
investigators, unaware of the treated limbs or time point after treatment,
independently reviewed the videos and graded the lameness. The lameness of the
treated limbs was improved at one or both time points following treatment in all
horses, but none of the horses became sound. However, the lameness scores at the
end of the study were not significantly different than those after intrasynovial
anesthesia of the navicular bursa prior to treatment. Moreover, the lameness scores of
the treated limbs decreased almost to those of the untreated contralateral limbs. The
results suggest that BTX‐B can temporarily alleviate chronic foot lameness due to
navicular disease. Further investigation into the potential clinical use of BTX‐B in
horses affected by ND and other diseases associated with musculoskeletal pain is
warranted.

Surgical Treatment of Ascending Colon Volvulus in 940 Thoroughbred Mares
(1986–2011). Eileen Sullivan Hackett1, Rolf M. Embertson2, Scott A. Hopper2, J.
Brett Woodie2, Alan J. Ruggles2, Larry R. Bramlage2. 1Colorado State University,
Fort Collins, CO; 2Rood and Riddle Equine Hospital, Lexington, KY

Ascending colon volvulus is a strangulating disease requiring surgical treatment.
The objectives of this study were to describe the clinical and clinicopathologic
features of mares with ascending colon volvulus and determine factors contributing to
survival.

Medical records of Thoroughbred mares undergoing surgical treatment for
ascending colon volvulus between 1986 and 2011were reviewed retrospectively.
Logistic regression modeling was used to identify factors associated with survival.

Nine hundred and forty mares undergoing 1093 surgeries met the selection criteria.
Median duration of colic signs prior to admission was 2 hours. Median time from
admission to anesthetic induction was 25 minutes. Median surgical time was 68
minutes. In most cases, the surgical treatment was simple correction of the colonic
volvulus followed by replacement of the colon in its correct anatomic orientation.
Overall survival rate was 88%. The final model containing risk factors significantly
associatedwith survival included colic duration prior to admission, PCVat admission,
anesthetic time, length of intra‐anesthetic hypotension, heart rate 48 hours
postoperatively, postoperative manure consistency, and days hospitalized.

The population of mares described in this report had a high rate of survival with
ascending colon volvulus surgical disease. The improved survival rate is attributed in
part to rapid referral and timely surgical intervention. Other variables significantly
associated with survival in mares with ascending colon volvulus were related to
disease severity and degree of colonic compromise.

Arthroscopic Diagnosis and Treatment of Medial Coronoid Disease in Toy and
Small Breed Dogs: 13 Elbows (2000–2012). Eric Christopher Hans1, William Brian
Saunders2, Brian S. Beale3, Don A. Hulse2. 1Dallas, TX; 2Texas A&M University,
College Station, TX; 3Gulf Coast Veterinary Specialists, Houston, TX

Medial coronoid disease (MCD) is a frequent cause of thoracic limb lameness in
large breed dogs, but is infrequently reported in toy or small breeds. The objective of
this study was to describe the arthroscopic findings and short‐term outcome following
arthroscopic surgery in toy and small breed dogs diagnosed with MCD. Thirteen
elbow joints from twelve toy or small breed dogs were treated arthroscopically.
Lameness and elbow pain were the most common exam findings. All elbows were
evaluated with preoperative imaging: radiography (9/13; 69.2%), computed
tomography (5/13; 38.5%), or both (1/13; 7.7%). Displaced fragmentation of the
medial coronoid process (MCP) was the most common type of MCP lesion (7/13;
53.8%), with three additional lesion types observed: non‐displaced fragmentation (1/
13; 7.7%), multiple displaced fragments (2/13; 15.4%), and chondromalacia (3/13;
23.1%) of the articular surface. Cartilage lesions were noted in 12/13 (92.3%) elbows,
with a median cumulative Outerbridge score of 9 (range 0–16) for all elbows. The
most common location for cartilage lesions was adjacent to the MCP. Full or
acceptable function was achieved for 10/13 elbows (76.9%) as assessed by in‐hospital
examination and client questionnaire at a minimum of 4 weeks after surgery.
Unacceptable function was reported for 3/13 elbows (23.1%). No intra‐operative or
postoperative complications occurred. MCD should be considered a differential
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diagnosis in toy and small breeds with thoracic limb lameness. Arthroscopy can be
safely and effectively used to diagnose and treat MCD in these breeds.

A Retrospective Study of Equine Cryptorchidism: 604 Cases (1977–2010).
Richard A. Hartman, Jan Hawkins, Stephen Adams, George Moore. Purdue
University, West Lafayette, IN

The purpose of this retrospective study is to report our experiences with
cryptorchidectomies from 1977 to 2010. The following information was retrieved
from the medical record: signalment, surgeon, previous attempts at castration, rectal
examination findings, accuracy of rectal examination, location of retained testis,
surgical technique used, anesthesia times, use of antimicrobials, and postoperative
complications. There were 604 horses that underwent cryptorchidectomy. The most
frequently affected breed was the Quarter Horse (47%). Of 604 cases, 90 had
sustained previous surgical attempts. Rectal examination accurately predicted the
position of the retained testes in 354 of 395 horses (90%). The most common surgical
technique used to remove abdominally retained testicles was the noninvasive
approach. Inguinally retained testicles were removed with standard castration
techniques in 235 horses. Since 1996 we have preferred scrotal ablation for
cryptorchidectomy. The mean anesthesia time regardless of surgical technique was 62
minutes. The three most common sites for retention was left abdominal, right
inguinal, and left sided inguinal. The most common postoperative complication was
mild pyrexia in 138 horses (23%). Postoperative fever was significantly associated
with abdominal testicles. Horses with previous attempts at castration were associated
with decreased rectal accuracy. Rectal examination is an accurate and important
diagnostic tool in determining the position of the testicle prior to surgery. The
noninvasive technique of cryptorchidectomy for abdominally retained testicles is
effective, fast, and associated with minimal postoperative complications. We believe
scrotal ablation has decreased patient morbidity and increased owner satisfaction with
the surgical procedure.

In Vitro Biomechanical Evaluation of a Locking Compression Plate and a Novel
Monocortical Locking Plate System in an Equine Fracture Model. Jennifer
Haupt1, Jose M Garcia‐Lopez2, Mike Tarkanian3, Randy J Boudrieau1. 1Tufts
University, North Grafton, MA; 2Tufts University Cummings School of Veterinary
Medicine, North Grafton, MA; 3Massachusetts Institute of Technology, Cambridge,
MA

Management of equine long bone fractures is dependent on anatomic
reconstruction and maintenance of fracture stability by internal fixation with sharing
of weight bearing forces on the healing bone and implants. The objective of this study
was to biomechanically evaluate and compare the 8 hole locking compression plate
(LCP) and a novel monocortical 8 hole Advanced Locking Plate System (ALPS)
using a composite equine defect fracture model. Four different constructs were tested:
1) Single 4.5 mm Broad LCP (Synthes) with 5.0 mm bicortical locking screws, 2)
Double 4.5 mm Broad LCP (Synthes) with 5.0 mm bicortical locking screws, 3)
Single 20 mm ALPS secured with 4.5 mm monocortical locking screws (KYON),
and 4) Double 20 mm ALPS secured with 4.5 mm monocortical locking screws
(KYON) secured to the surface composite bones following the creation of a 3 mm
gap. Constructs were evaluated by 4‐point bending single cycle to failure (n ¼ 8) and
single cycle torsional testing to failure (n ¼ 8). The ALPS construct had significantly
greater failure load (N) and displacement at failure (mm) as compared to the LCP
construct with four‐point bending. Torsional testing to failure revealed that the LCP
constructs were significantly more stable with a greater yield load (Nm) as compared
to the ALPS20 constructs. The results of this study demonstrate that despite the
greater failure load of the ALPS20 single plate construct in four‐point bending single
cycle to failure, the LCP had significantly greater yield load in torsion with both the
single and double plate constructs.

Relationships Between Exercise, Spatial Location and Joint Examined
on Canals and Morphological Features of Equine Third Carpal Bone
Articular Calcified Cartilage. Charlotte L. Herdan1, Catherine Louise Nicholson2,
Elwyn C. Firth3. 1University College Dublin, Beffield, Ireland; 2Massey University,
Palmerston North, New Zealand; 3University of Auckland, Auckland, New
Zealand

The third carpal bone (C3) responds to exercise by adaptive remodelling of bone
and articular calcified cartilage (ACC) along the dorsal load path. Canals penetrating
ACC, thought to contain vascular tissue, are reported in numerous species, but their
significance remains unclear. The aim of this study was to determine if the presence of
these canals is a normal adaptive response to exercise, and if they were more
numerous in a site of intermittent high loading (compared to sites sustaining lower,
consistent loads); and to add to the limited literature describing ACC surface
morphology. A 6mm thick slab from the radial facet of C3 of strenuously exercised
and control horses was obtained, volumetric bone mineral density (BMDv)

determined, and the surface of ACC exposed by corrosion of the soft cartilage.
Images of en face scanning electron microscographs were studied, the number of
canals on the ACC surface compared in four sites, and morphological features
recorded.

Total BMDv was significantly greater (P ¼ 0.004) in exercised horses. Mean
BMDv was significantly greater in dorsal sites when compared with palmar sites in
exercised horses (p < 0.01) but not in control horses. Two morphologically distinct
(large and small) groups of canals were seen. There were significantly fewer
(P ¼ 0.006) large canals in the dorsal than in the palmar aspect of C3 in control but
not exercised horses. The median number of small canals did not differ between
groups. Previously undescribed depressions in the ACC were visible in a number of
samples and warrant further study.

Intraoperative Oral Instructions/Communication Improved by Use of Laser
Pointer—Assessments by Students. Odd Viking Hoglund, Swedish University of
Agricultural Sciences, Uppsala, Sweden

In veterinary clinical education students perform surgery under guided
supervision. This is a moment of stress for the students and their understanding of
instructions may be impaired given the circumstance. It was hypothesized that oral
guidance may be improved by use of a laser pointer in helping the students identify
structures of importance. The objective of this study was to improve the
communication with the student while performing surgery by the use of a laser
pointer and evaluate the students’ contentment of the instructions.

18 male cats were neutered. Each cat was neutered by one student. During half of
the surgery only oral guidance was offered, during the other half a laser pointer was
added. Use of laser pointer at first or second testis alternated between students. After
completing the surgery students were asked to rate their contentment of the
instructions on a visual‐analogue scale. Students were instructed to make two scores,
one for oral instructions with laser pointer and one for instructions without laser
pointer. The ratings of the communication with or without laser pointer were
compared (t‐test).

A higher degree of contentment was found when the laser pointers were used
(P < 0.0001). The results suggest laser pointers should be used while giving
intraoperative instructions to students performing surgery. The tool improves
communication which may enhance positive attitude and reduce students’ stress.
Subjectively, a stronger 5 mW laser should be used instead of the standard 1 mW
laser in a well‐lit environment such as an operating theatre.

Ligation of the Canine Spermatic Cordwith an Absorbable Cable Tie Developed
for Ligation Purposes—Long‐Term Follow‐Up. Odd Viking Hoglund, Jessica
Ingman, Anne‐Sofie Lagerstedt. Swedish University of Agricultural Sciences,
Uppsala, Sweden

Based on the idea of a cable tie’s self‐locking loop, an absorbable device for
ligation of vessels and soft tissues was developed (LigaTie). The aim of this study was
to investigate the functionality and absorption of the device when used for ligation of
the spermatic cord in male dogs that were neutered.

The device was made of a blend of resorbable polymers. Four clinically healthy,
intact male dogs with a bodyweight of 16–30 kg, destined for elective neutering were
included.

Pre‐medication, induction of anesthesia and maintenance was routine. The parietal
vaginal tunic was incised to expose the testicles (open castration). The flexible band of
the device was placed around the spermatic cord. The end of the device was
introduced through the locking mechanism and a loop was formed around the
spermatic cord and the loop was tightened. The spermatic cord was transected and
inspected for hemorrhage. Excess band of the device was removed. The incised
fascias and subcutaneous tissues were apposed with absorbable sutures. The skin was
apposed with non‐absorbable sutures. The absorption of the devices was followed
with repeated ultrasonography examinations.

Hemostasis of the spermatic cords was achieved with the devices that were initially
hyperechoic. The dogs did not show any signs of complications during the
postoperative period related to the devices and remained healthy during the follow‐up
period. Echogenicity and acoustic shadowing of remains of device decreased over
time which indicated gradual resorption. The results demonstrate that the device may
be an alternative for ligation purposes in dogs.

Early Diagnosis of Recurrent Laryngeal Neuropathy. Caitlin M. Hokanson, Jon
Cheetham, Norm G. Ducharme, Leo Vincent Soderholm, Lisa Mitchell. Cornell
University College of Veterinary Medicine, Ithaca, NY

Recurrent laryngeal neuropathy (RLN) is characterized by axonal loss and
demyelination of the Recurrent Laryngeal Nerve (RLn). The goal of this study was to
determine the relationship between nerve conduction velocity, and laryngeal function
at rest.
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NCV was determined using a standardization method to record the onset of a
compoundmotor action potential (CMAP) at the dorsal cricoarytenoid muscle (DCA)
in response to stimulation of the RLn with a short supra maximal pulse using
percutaneous 22g needles. The distance between the stimulating and recording
needles was used to determine NCV. This procedure was performed on the section of
the right RLn running from the cell body to the thoracic inlet, then on the section
running from the thoracic inlet to the larynx. This procedure was then repeated on the
left side. Resting laryngeal grade was determined using videoendoscopy. Data were
analyzed using ANOVA with Tukey’s post hoc test.

NCV data were collected from 45 horses. In horses with normal laryngeal function
(grade 1), NCV was slowest in the distal portion of the left RLn and progressively
faster in the right distal portion, left proximal portion, and right proximal portion
(P < 0.001). NCV varied with laryngeal grade (P < 0.001). Horses with grade 2 and
3 function at exercise had slower NCV in the distal portion of the RLn than grade 1
horses (P < 0.001).

These data provide electrophysiological evidence supporting the etiology of RLN
as a peripheral neuropathy. This approach may help to determine horses predisposed
to RLN at an early stage.

Camelid Carpal Valgus: A Retrospective Evaluation of Patient Characteristics,
Radiographic Features and Surgical Treatments. Barbara Hunter, Katja
Duesterdieck‐Zellmer, Michael Huber, Jill Parker, Stacy Semevolos. Oregon State
University College of Veterinary Medicine, Corvallis, OR

The objective of this study was to retrospectively summarize data describing
treatments and outcomes in New World camelids with carpal valgus. Records and
radiographs for 33 cases (60 limbs) were reviewed. Most animals (27/33) were
bilaterally affected, most commonly present since birth, and severity frequently
increased with age. Mean angle of deviation was 12 � 5.8 degrees. Surgical
procedures on 33 limbs (19 animals) included combinations of ulnar ostectomy,
periosteal elevation and transection (distal radial physis), transphyseal bridging at the
distal radius, and radial wedge ostectomy.

After the 1st surgery, carpal valgus had resolved in 15 of 27 limbs (55.6%),
whereas 3 limbs overcorrected and 9 limbs failed to resolve the valgus. A 2nd surgery
was performed on 6 limbs, of which 4 straightened (66.7%), 1 overcorrected and one
limb did not resolve the valgus and was subsequently treated successfully via radial
wedge ostectomy. Type of 1st surgery was associated with resolution of carpal valgus
after that surgery (P < 0.001), with procedures incorporating ulnar ostectomy and
transphyseal bridging at the distal radius showing greatest success. Type of 2nd
surgery was not associated with resolution of carpal valgus (P ¼ 1.0). Degree of
angulation was significantly higher in limbs that failed to straighten compared to those
experiencing resolution of the valgus (P < 0.01).

Long‐term follow up (3 months–5 years) was available for 12 limbs that had been
straight at one point within 90 days after the last surgery. Four limbs had a recurrence
of the valgus deformity, while 8 limbs remained straight.

Development of an In‐Vitro Three‐Dimensional Culture System for Equine
Gastrointestinal Crypts. Carrie Christine Jacobs1, Louise Southwood2, Susan
Lindborg2. 1 Cochranville, PA; 2University of Pennsylvania, New Bolton Center,
Kennett Square, PA, United States

Gastrointestinal disease is an important cause of morbidity and mortality in the
equine population. With increasing concerns for animal welfare and decreasing funds
for equine research, developing in vitro techniques for equine intestinal research is
imperative. Recently, murine and human intestinal crypt culture models have been
developed which maintain crypt structure and some degree of physiology and
function. Application of this technology to the equine species could prove invaluable
for future gastrointestinal research in the horse. The purpose of this study was to
describe our findings with equine intestinal crypt isolation and three‐dimensional
crypt culture using the techniques that have been applied in murine and human
intestine. Our hypothesis was that using modifications of the techniques described in
murine models, equine intestinal crypts could be isolated and grown in three‐
dimensional culture. Full‐thickness sections of distal jejunum and ascending colon
were collected from horses euthanized for reasons unrelated to gastrointestinal
disease. Techniques used were a modification of those described for isolation and
culture of murine crypts. Following isolation and placement into three‐dimensional
culture media, crypt proliferation, organization, and viability was evaluated. Using
variations of protocols developed for murine crypt isolation, viable crypts were
successfully isolated from equine small intestine and large colon. Jejunal crypts
tended to maintain crypt formation whereas the colonic crypts did not. Future studies
are planned to further evaluate the isolated and cultured crypts using histological
techniques and optimization of the system by evaluating the impact of different
growth factors.

Oral Bioavailability, Pharmacokinetics, and Pharmacodynamics of Single Dose
IVandOral Trazodone in Dogs.Ursula Krotscheck,Wayne Schwark, Ariane R. Jay.
Cornell University College of Veterinary Medicine, Ithaca, NY

This study aimed to determine absolute bioavailability(%F), pharmacokinetics,
and pharmacodynamics of trazodone in healthy dogs following IV and oral
administration. Six adult beagle dogs received trazodone HCl at 8 mg/kg orally and
intravenously in a randomized controlled crossover design. Blood samples were
collected prior to drug administration and at 5, 15, 30, 60, 120, 240, 480, 720, 1080,
and 1440 minutes. Heart rate, blood pressure, anxiety score, and sedation score were
obtained. Plasma trazodone concentrations were determined by ultra‐high perfor-
mance liquid chromatography. Data were subjected to non‐compartmental analysis
with area under the time‐concentration curve calculated using the trapezoidal
model. Additional variables determined were elimination half‐life(t1/2), plasma total
body clearance(ClT), apparent volume of distribution(Vd), mean residence time
(MRT), maximum plasma concentration(Cmax), and time to maximum plasma
concentration(Tmax). Following IV administration the mean � SD t1/2, Vd, ClT were
169 � 53 min, 2.53 � 0.47 L/kg, and 11.15 � 3.56 ml/min/kg, respectively.
Following oral administration the mean � SD t1/2 and %F were 166 � 47 min,
and 84.6 � 13.2%, respectively. Cmax following oral administration was
1.3 � 0.5 ug/ml, and Tmax was 445 � 271 min. After IV administration all dogs
experienced immediate transient tachycardia (184.3 � 8.0 bpm), and 3/6 dogs
experienced aggression. Increase in heart rate was significantly associated with
increase in drug level following IVadministration (P ¼ 0.001). Sedation and anxiety
scores were not significantly correlated with drug level. Oral administration results in
acceptable %F, and significant variability in Tmax. Individualized approaches in
dosing intervals may be necessary for dogs receiving trazodone. Oral doses of 8mg/kg
trazodone are well tolerated in dogs.

In‐Vivo Three‐Dimensional Femorotibial Kinematics During Normal Daily
Activities in the Dog. Stephen C. Jones1, Stanley E. Kim1, Jason Coggeshall1,
Giovanni Tremolada1, Scott A Banks2, Bryan P Conrad3, Daniel D Lewis1, Antonio
Pozzi1. 1Department of Small Animal Clinical Services, Gainesville, FL; 2Depart-
ment of Mechanical and Aerospace Engineering, Gainesville, FL; 3Department of
Orthopaedics and Rehabilitation, Gainesville, FL

Normal stifle motion during daily activities has not been well described in dogs.
The purpose of this study was to measure 3D femorotibial kinematics in dogs during a
range of activities, using non‐invasive single‐plane fluoroscopic analysis. We
hypothesized that joint rotations would occur in all 3 planes for all activities, and that
axial rotational alignment would be coupled with flexion angle over all activities.

Single‐plane fluoroscopic images of the stifle were acquired in normal Labrador
retrievers that underwent treadmill walk, treadmill trot, and stand‐to‐sit movements.
CT derived bone models were used to determine 3D femorotibial kinematics on the
fluoroscopic images. Maximum, minimum and range of motion values were
determined for each rotation for all activities and compared with a one‐way ANOVA.
Pearson correlations were calculated to assess for any correlations in motion between
each degree of freedom.

Kinematic patterns for each activity were very similar and reproducible within and
between each dog. Range of motion was significantly larger in all three planes for
dogs at the trot versus the walk. Strong positive correlations were found between
flexion, internal rotation, and abduction for each activity Femorotibial kinematics in
dogs involve complex 3D motion for the daily activities measured. Our results
demonstrate that the ‘screw‐home’mechanism exists throughout a range of activities.
This data should be useful as a “reference standard” outcome measure for stabilizing
procedures of the stifle, and also provide valuable information for future modeling of
3D femorotibial joint motion in dogs.

Effect of Ulnar Ostectomy on Intra‐Articular Pressure Mapping in the Canine
Elbow Ex Vivo. Sarah Kalafut1, Ursula Krotscheck2, Greg Meloni1, Hussni
Mohammed1, Marjolein van der Meulen1. 1Cornell University, Ithaca, NY; 2Cornell
University Hospital for Animals, Ithaca, NY

Elbow incongruence with overload of the medial compartment has been
implicated in the development of fragmented coronoid process (FCP). The objective
of this study was to compare the distal ulnar ostectomy (DUO) with staged release of
the interosseous ligament (DUO‐L) and interosseous muscle (DUO‐ML) to the
proximal ulnar ostectomy (PUO) in ability to restore normal intra‐articular elbow
pressure and to unload the medial compartment.

Forelimbs from skeletally mature cadaver dogs greater than 20 kg with
radiographically normal elbows were collected (n ¼ 17 limbs). Intra‐articular
contact area (CA), mean contact pressure (mCP), and peak contact pressure (pCP)
measurements were acquired. A radio‐ulnar step was created and either a PUO or
DUO with subsequent DUO‐L and DUO‐ML was performed. A paired sample t‐test
and mixed model with random effect of dog were used to analyze the data with
p < 0.05 considered statistically significant.
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With radioulnar incongruence, CA decreased in the medial compartment
(P ¼ 0.002) and increased in the lateral compartment (P ¼ 0.027). mCP increased
in the medial compartment (P ¼ 0.000) and mCP and pCP decreased in the lateral
compartment (P ¼ 0.01 and P ¼ 0.03, respectively). After PUO and DUO‐ML, CA
remained decreased in the medial compartment andmCP and pCP returned to normal.
For both PUO and DUO‐ML, mCP and pCP were higher in the lateral compartment
than the medial compartment (PUO: minimum of 22% and 34%, respectively, DUO‐
ML: 10% and 7%, respectively). Both the PUO and DUO‐ML were able to restore
normal mCP and pCP in the medial compartment.

Arthroscopic Evaluation of the Articular Cartilage and Osteoarthritic Changes
in Cranial Cruciate Deficient Dogs With or Without Bucket Handle Tear of the
Medial Meniscus. Kathryn Leann Kaufman1, Brian Beale2, W. Brian Saunders1.
1Texas A&M University, College Station, TX; 2Gulf Coast Veterinary Specialists,
Houston, TX

The objective of this study was to compare articular cartilage changes and
periarticular osteophytosis in cranial cruciate ligament (CCL) deficient dogs with or
without concurrent bucket handle tear (BHT) of the medial meniscus. Two‐hundred
and ninety stifles from 264 client‐owned dogs were treated with arthroscopy and tibial
plateau leveling osteotomy (TPLO) or extracapsular repair. Medical records and
arthroscopic images and videos of each case were retrospectively reviewed. Articular
cartilage of the medial femoral condyle (MFC) and medial tibial plateau (MTP) was
scored using the modified Outerbridge grading scale. Periarticular osteophyte (PAO)
formation was arthroscopically graded and status of the medial meniscus was
recorded. Ordinal scoring data were reported as median and range and evaluated
using Wilcoxon rank‐sum test and Fischer’s Exact test. Dogs with BHT had
significantly longer duration of lameness prior to presentation (P < 0.0001). PAO,
MFC, and MTP sores were not significantly different between dogs with a normal
medial meniscus or a BHT. There were no significant differences between articular
cartilage scores when dogs were evaluated based on body weight and meniscal status,
however PAO scores were significantly different (P < 0.0001). PAO scores were
greater in dogs >13.6 kg, regardless of meniscal status. PAO scores were
significantly greater in dogs with chronic lameness (P < 0.0005), however, MFC
and MTP scores were not significantly different. In conclusion, BHT of the
medial meniscus had no effect on arthroscopically derived articular cartilage or
periarticular osteophyte scores at the time of stifle stabilization in dogs with complete
CCL rupture.

Evaluation of the Pharmacokinetics of Chloramphenicole Following Regional
Limb Perfusion Using the Saphenous and the Cephalic Veins in Standing
Horses. Gal Kelmer1, Shiri Famini2, Tali Bdolah‐Abram2, Malka Britzy3, Amos
J Tatz4. 1Hebrew University of Jerusalem, Rehovot, Israel; 2Koret School
of Veterinary Medicine, Rehovot, Israel; 3Kimron Veterinary Institute, Beit
Dagan, Israel; 4Koret School of Veterinary Medicine, Hebrew University, Rehovot,
Israel

Regional limb perfusion (RLP) significantly decreases mortality and morbidity
associated with distal limb injuries. There is an urgent need for finding additional
effective antimicrobial drugs for use in RLP. In this study, we tested the
pharmacokinetics (PK) of chloramphenicole in RLP.

Eight horses participated in the study, which was approved by the University
Animal Care and Use Committee. The cephalic and the saphenous veins were used to
perfuse the limbs. Synovial samples were collected from the metacarpo/
metatarsophalangeal (MCP/MTP) joint.

Due to the small sample size, all tests applied were non‐parametric. P value<0.05
was considered statistically significant.

After RLP, the concentration of chloramphenicole in the synovial fluid of the
MCP/MTP joint using either the cephalic or the saphenous vein was initially far above
the minimal inhibitory concentration (MIC) of most susceptible pathogens and
remained above the MIC for approximately 6 hours.

The results indicate that performing RLP using the cephalic and saphenous veins
enables reaching concentrations of chloramphenicole in the MCP/MTP joint that are
well above the MIC of most susceptible pathogens. The chloramphenicole
concentrations achieved in the synovial fluid of the MCP/MTP joint in the current
study were between 3 (MTP) and 13 (MCP) times theMIC ofMRSA in horses. These
results are encouraging since MRSA infections are becoming far more common,
causing considerable morbidity. To the best of our knowledge, this is the first study to
evaluate the pharmacokinetics of chloramphenicole following RLP in the horse and
the results are positive.

Evaluation of the Pharmacokinetics of Imipenem Following Regional Limb
Perfusion Using the Saphenous and the Cephalic Veins in Standing Horses. Gal
Kelmer1, Malka Britzy2, Efrat Haziz3, Amos J. Tatz4. 1Hebrew University of

Jerusalem, Rehovot, Israel; 2Kimron Veterinary Institute, Beit Dagan, Israel; 3Koret
School of Veterinary Medicine, Beit Dagan, Israel;4Hebrew University, Rehovot,
Israel

There are no published studies investigating the use of imipenem in regional limb
perfusion (RLP) in horses. Studies have shown that RLP using the cephalic and
saphenous veins will deliver therapeutic concentrations of antimicrobial drugs to the
distal limb. Imipenem is a markedly broad spectrum and effective antimicrobial drug.
The goal of the study was to determine the pharmacokinetics of imipenem after RLP.

Nine healthy adult horses participated in the study, which was approved by the
University Animal Care and Use Committee. One thoracic or pelvic limb of each
horse was selected by simple random sampling. The cephalic vein was used to perfuse
the thoracic limb and the saphenous vein was used to perfuse the pelvic limb. After the
veins were catheterized, a tourniquet (Esmarch Bandage) was applied approximately
10 cm proximal to the site of catheterization. Then, the catheter was injected with
500 mg of imipenem diluted to 100 ml of perfusate.

Synovial samples were collected from the metacarpo/metatarsophalengeal
(MCP/MTP) joint and blood samples were collected from the jugular vein on
times: 0, 0.5, 2, 6, 12, 24 and 36 hours after injection. All samples were analyzed
for imipenem concentration using Liquid chromatography tandem mass
spectrometry.

Maximum concentration (Cmax) of imipenem in the MCP/MTP joint using the
cephalic and the saphenous vein was 87 and 60 mcg/ml, respectively.

The results indicate that by performing RLP using the cephalic/saphenous, one can
achieve imipenem concentrations in the MCP/MTP joint that are well above the MIC
of most susceptible pathogens.

Comparison of Pneumoperitoneum Volumes in Lift Laparoscopy with Variable
Lift Locations and Tensile Forces. Katie C. Kennedy, Boel Fransson, John Gay,
Greg Roberts. Washington State University, Pullman, WA

Lift laparoscopy is an alternative to conventional carbon dioxide insufflation.
However, optimal lifting location and tensile force using a laparoscopy lift device
have not been defined. Twelve fresh cadaveric dog specimens, median body weight
(BW) 32.5 kg (range 5–60 kg), underwent an abdominal CT scan for each of six
lifting treatments: 1) no lift, 2) umbilical lift location with 15% BW tensile force, 3)
umbilical lift with 20% BW, 4) umbilical lift with 25% BW, 5) caudal lift location
with 15% BW, and 6) both umbilical and caudal lifting with 15% BW shared
between both devices. Volume of pneumoperitoneum and instrument working
distances were measured for each CT scan and normalized. A significantly larger
pneumoperitoneum was produced with each increase in tensile force using the
umbilical lift site. Lifting at both sites simultaneously produced significantly more
pneumoperitoneum than either site individually, with 15%BW tensile force, but was
not significantly different than that produced with 20% and 25%BWat the umbilical
lift site. Increased lifting tension provided increased working distances, except to
caudal abdominal structures. Caudal lifting alone produced a markedly smaller
pneumoperitoneum than other treatments. Use of the caudal lift did not provide
increased working distances except within the caudal abdomen. Significantly larger
volumes of pneumoperitoneum can be produced with increased tensile force, or with
dual lifting sites at lower force. A caudal lifting site leads to a small
pneumoperitoneum and may be less clinically useful unless targeting only caudal
abdominal structures.

Ex Vivo Leak Pressures for Single‐Layer Simple Interrupted, Simple
Continuous, Modified Gambee and Skin Staples for Jejunal Enterotomy
Closure in a Canine Model. Nina R. Kieves, Nina R Kieves, Eric Zellner, Ingar
Krebs, Iowa State University, Ames, IA

Enterotomies are the most commonly performed surgical procedure of the
intestine. Effective closure is required to avoid complications of leakage and
dehiscence, which lead to sepsis. This study compared the surgical time and
intraluminal pressures at the time of leakage of modified Gambee, simple interrupted
(SI), simple continuous (SC), and staples for closure of enterotomy sites. Our
hypothesis was that there would be no difference in the initial leak pressure (LP) or
maximum leak pressure (MP) between different closure techniques. We also
hypothesized that staples would reduce closure time in comparison to the suture
techniques. There was strong evidence of difference among the 4 groups for time, LP
and MP. The Gambee had a significantly higher LP than SI and SC though it was
slower than all other suture times. Staples were faster to place than all other suture
times. Therefore we rejected our primary hypothesis and accepted our secondary
hypothesis. Healthy dogs are estimated to have a jejunal intraluminal pressure of 9 to
23 mmHg during peristalsis. The Gambee pattern had a significantly higher
maximum leak pressure than other groups. This may indicate that when closing tissue
of questionable health, a Gambee pattern should be considered over SI, SC, or staple
closure. Staples were faster to place than other suture patterns, andmay be indicated in
unstable patients.
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Low‐Level Laser Therapy Promotes the Osteogenic Potential of Adipose‐
Derived Mesenchymal Stem Cells Seeded on an Acellular Dermal Matrix. Wan
Hee Kim1, Kyuseok Choi2, Byung‐Jae Kang2, Hyoju Kim2, Seungmin Lee2, Sohee
Bae2, Oh‐Kyeong Kweon2. 1College of Veterinary Medicine, Seoul, Republic of
Korea; 2Department of Vet Surgery, Seoul, Republic of Korea

This study investigates the feasibility of using an ASC‐seeded ADM along with
LLLT to repair bone defect in athymic nudemice. Critical‐sized calvarial defects were
treated either with an ADM (ADM group), an ADM along with LLLT (ADM/LLLT
group), an ASC‐seeded ADM (ADM/ASCs group) or an ASC‐seeded ADM along
with LLLT (ADM/ASCs/LLLT group). The animals were euthanized at 3, 7, 14, 21,
28 and 56 days. Micro‐computed tomographic (CT) imaging, histological evaluation,
immunohistochemistry and western blot were performed. In micro‐CT images, the
ADM/ASCs and the ADM/ASCs/LLLT groups showed remarkable bone formation
after 14 days. Furthermore, bone regeneration in the ADM/ASCs/LLLT group was
obvious at 28 days, but in the ADM/ASCs group at 56 days. Bone mineral density
(BMD) and bone tissue volume (BTV) in the ADM/ASCs/LLLT group significantly
increased after 7 days, but in the ADM/ASCs group after 14 days. Histological
analysis revealed that the defects were repaired in the ADM/ASCs and the ADM/
ASCs/LLLT group, while the defects in the ADM and the ADM/LLLT groups
exhibited few bone islands with fibrous connection at 28 and 56 days. The successful
seeding of ASCs onto ADMwas confirmed, and LLLTenhanced the proliferation and
the survival of ASCs at 14 days. An ASC‐seeded graft promoted bone regeneration,
and the application of LLLTon an ASC‐seeded ADM results in rapid bone formation.
The implantation of an ASC‐seeded ADM combined with LLLT may be used
effectively for bone regeneration.

The Placement of a Fully Covered Self‐Expandable Metal Stent in a Canine
Benign Esophageal Stricture. Wan Hee Kim1, Sohee Bae2, Hyoju Kim2, Kyuseok
Choi3, Seungmin Lee2, Jina Kim2, Junghee Yoon4. 1College of Veterinary Medicine,
Seoul, Republic of Korea; 2Department of Veterinary Surgery, Seoul, Republic of
Korea; 3College of Veterinary Medicine, Seoul National Univ., Seoul, Republic of
Korea; 4Department of Vet. Medical Imaging, Seoul, Republic of Korea

Benign esophageal stricture (BES) is rare in veterinary medicine. Endoscopically
guided balloon dilatation has been commonly used for treating BES in this field. Even
though it is a simple and effective procedure, some strictures are refractory to this
procedure. The present study describes a five‐year old female spayed Pungsan Dog of
14.2 kg body weight with esophageal stricture developed and management of the
stricture with self‐expandable metal stent (SEMS). The Choo stent TM
(18 � 180 mm, M.I Tech, Korea) was deployed across the stricture under C‐arm
fluoroscopy. Esophageal stricture was identified at C6 to T5 level based on endoscopy
and esophagramwith fluoroscopy. The stent was placed at C5 to T8 level. She came to
the hospital 5 weeks after the stent placement because of pain, vomiting and loss of
appetite. Plain radiographs were taken and revealed the stent migration caudally and
distal end of the stent was in the stomach. Therefore, the stent removal was indicated
and performed endoscopically. She became very active and there were no clinical
signs. The dysphagia score of the patient was improved from 4 to 2. Temporary
placement of fully covered SEMS to a dogwith a long and curved esophageal stricture
yielded a fair clinical result. It also has a potential to attain better outcomes with
complementary measures of balloon dilation, efforts for anti‐migration and stenting
for a longer period in further applications.

Molecular Characterization of Wnt/b‐Catenin Signaling in Early Equine
Osteochondrosis. Marc Kinsley, Stacy Semevolos, Katja Duesterdieck‐Zellmer.
Oregon State University, Corvallis, OR

The objective was to elucidate the expression of signaling molecules associated
with the Wnt signaling and retinoic acid pathways in cartilage of prepubescent foals
and determine their association with chondrocytes located at the osteochondral
junction and cartilage canals. Our hypothesis was that increased expression of theWnt
and retinoic acid pathways in chondrocytes of the osteochondral junction and
cartilage canals would be found in early OC when compared to normal controls.
Chondrocytes surrounding cartilage canals and the osteochondral junction were
captured using laser capture microdissection from cartilage samples collected from 7
foals with early OC and 8 normal controls. Equine‐specificb‐catenin,Wnt‐4,Wnt‐5b,
Wnt‐11, Dkk‐1, Lrp4, Lrp6, Axin1, WIF‐1, Sfrp1, Sfrp3, Sfrp5, RARgamma, SC‐
PEP and 18S mRNA expression levels were evaluated by two‐step real‐time
quantitative PCR. Spatial tissue protein expression of b‐catenin, Wnt‐11, Wnt 4, and
Dkk1 was determined by immunohistochemistry. There was significantly decreased
Wnt‐11 and increased b‐catenin, Wnt‐5b, Dkk1, Lrp6, WIF‐1, Axin1, and SC‐PEP
gene expression in early OC chondrocytes along the cartilage canals compared to
controls. There was significantly increased b‐catenin and SC‐PEP gene expression in
early OC chondrocytes along the osteochondral junction compared to normal
controls. Wnt 11 showed significantly decreased protein expression in the superficial
cartilage layer and Dkk1 showed significantly decreased expression in the deep

cartilage. These results provide evidence that canonical Wnt signaling is altered in
early osteochondrosis and may be associated with disease pathogenesis.

The Effect of Acute Metabolic Fatigue on Equine Metacarpophalangeal Joint
Kinematics.Carl A. Kirker‐Head, Cristina Carballo, Brenna Pugliese, Corrine Nawn,
Lyn Schad, Philip Hamel, Kathleen Trout, Kathryn Calicchio, Heather Lynch,
Melissa Mazan. Tufts Cummings School of Veterinary Medicine, North Grafton, MA

Limited scientific data implies that acute metabolic fatigue causes metacarpo-
phalangeal joint (MCPJ) hyperextension. This may increase the peak strain on the
digital flexor tendons and suspensory ligament, predisposing them to overload,
accumulated micro‐damage and ultimately tissue failure. The relationship between
fatigue and MCPJ hyperextension is, however, poorly characterized, limiting our
ability to mitigate related injuries. We hypothesize that maximum MCPJ extension
angle (maxEXL) increaseswith fatigue. The broader study objective was to clarify the
effect of fatigue on a spectrum of MCPJ kinematic parameters.

A single healthy, fit Thoroughbred gelding (6 years, 540 kg) was acclimated to a
treadmill exercise regimen that provided consistent transition from non‐fatigued to
fatigued activity. Fatigue status was assessed by measuring heart rate and blood
lactate. Electrogoniometers affixed to both MCPJs provided kinematic data during 5
consecutive treadmill tests.

MCPJ excursion, stride frequency (STDFRQ) and stride duration (STDDUR)
corresponded with data previously reported for non‐fatigued horses (NFHs). In the
NFH, increasing treadmill speed (TSPD) increased maxEXL. Fatigue further
increasedmaxEXL in the lead and non‐lead legs by 4–12° (gait and speed dependent).
Increasing TSPD in the NFH decreased STDDUR and increased STDFRQ.
Conversely, fatigue increased STDDUR and decreased STDFRQ. Fatigue had no
consistent effect on MCPJ angular velocity.

Fatigue substantially increased MCPJ maxEXL, raising the possibility that it
might increase accumulated micro‐or macroscopic tissue damage, possibly with
clinical consequences. Attenuating fatigue, for example by improving fitness training
or by limiting MCPJ hyperextension by using protective legwear, may therefore
reduce lower limb tissue injury.

Long‐Term Follow‐Up of Esophageal Surgery Outcomes in 27 Horses. Judith B.
Koenig1, Andressa Silveira2, Nicola Cribb2, Perrine Piat3, Sheila Laverty3, Ulrike
Sorge4. 1University of Guelph, Guelph, ON, Canada; Ontario Veterinary College,
Guelph, ON, Canada; 3Faculty of Veterinary Medicine, Saint‐Hyacinthe, Canada;
4College of Veterinary Medicine, Saint Paul, MN

Recent information evaluating the long‐term outcome of esophageal surgery in the
horse is limited. The objectives of this retrospective study are to investigate the
clinical findings, complications and long‐term outcome following different equine
esophageal surgery approaches/techniques. Medical records for horses undergoing
esophageal surgery from 1994 to 2012 were reviewed. Signalment, clinical diagnosis
and treatment, location of esophageal lesion, type of esophageal surgery, placement
and duration of a feeding tube, complications after surgery, duration of
hospitalization, and discharge from hospital were recorded. Long‐term follow‐up
information of at least one year after discharge on surviving horses was obtained by
telephone survey. A total of 27 horses were identified that underwent esophageal
surgery. Overall, 12 esophagostomies with placement of a feeding tube, 8
esophagotomies with primary closure (after unsuccessful lavage under general
anesthesia was attempted in 4 cases), 3 esophagomyotomies and 2 esophagoplasties
were performed. Additionally, in all 5 horses with rupture ventral drainage was
established and in 3 of these horses, the rupture was sutured. Overall, 48% of horses
had postoperative complications (13/27) with an average of 3.6 complications per
horse (1 to 7). Suturing a ruptured esophagus resulted in significantly more
complications (P ¼ 0.008). Horses with a sutured esophagus were 22 times more
likely to form a fistula (P ¼ 0.012). Overall, 17/27 horses were discharged from the
hospital (63%), and 10 horses (37%) were euthanized. Long‐term, 42% of horses
survived and were free of complications after esophageal surgery.

Efficacy of Oral Maropitant In Preventing Vomiting Associated with Hydro-
morphone Administration in Dogs. Bonnie Lynn Hay Kraus. Iowa State University
College of Veterinary Medicine, Ames, IA

The incidence of adverse gastrointestinal side effects, including salivation, signs of
nausea and vomiting after hydromorphone administration is 44–100% depending on
the dose and route of administration. The goal of this study was to evaluate the
effectiveness of oral maropitant (Cerenia®) in preventing vomiting after hydro-
morphone administration. Forty dogs classified as ASAI/II, greater than 6 months of
age and weighing between 24 and 60 kg were included. Dogs were randomly selected
to receive maropitant (Group M) at a dose of 2–4 mg/kg based on weight or placebo
(Group P) orally two hours prior to receiving hydromorphone 0.1 mg/kg intra‐
muscularly. A blinded observer recorded the occurrence of vomiting, and/or signs of
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nausea for 30 minutes after hydromorphone administration. Two‐tailed Fisher exact
tests were used to compare the incidence of vomiting or nausea with or without
vomiting. Statistical significance was set at P � 0.05.

None of the dogs receiving maropitant vomited, however, 12/20 (60%) displayed
signs of nausea including salivation and/or lip‐licking. Of the dogs receiving placebo,
5/20 (25%) vomited and 11 dogs displayed signs of nausea, salivation or lip‐licking;
therefore, a total of 16/20 (80%) of dogs in the placebo group vomited and/or
displayed signs of nausea. Maropitant significantly decreased the incidence of
vomiting (P ¼ 0.0471) but not signs of nausea (P ¼ 0.3008) in dogs administered
hydromorphone.

In conclusion, the incidence of vomiting associated with hydromorphone
administration in this study was 25%. Oral maropitant prevents vomiting but not
signs of nausea associated with hydromorphone administration in dogs.

Cubital Subchondral Joint Space Width and CT Osteoabsorptiometry in Dogs
With And Without FCP. Ursula Krotscheck1, Peter Boettcher2, Margret S.
Thompson1, Rory James Todhunter1, Hussni O. Mohammed3. 1 Department of
Clinical Sciences, Ithaca, NY, United States; 2Department of Small Animal Medicine,
Leipzig, Germany; 3Department of Population Medicine, Ithaca, NY

CT‐based image analysis such as CT‐osteoabsorptiometry (CTOAM) and
subchondral joint space width measurements (SJSW) can give accurate, repeatable
and non‐invasive description of the medial coronoid process (MCP).

Dogs>1 year were prospectively recruited. Arthroscopic FMCP debridement was
performed and randomization to receive a proximal ulnar ostectomy with IM pin
(PUO) or not. CTs were performed preoperatively and 6 months postoperatively.
CTOAM and SJSW measurements were acquired in 7 locations within the joint and
compared to an age‐matched control group of normal dogs. Pearson correlation was
performed on all SJS and CTOAM measurements. A linear mixed model was
performed to determine the effect of disease and treatment on SJSW and CTOAM
measurements.

Fifteen dogs (28 elbows) with FMCP participated. 11 had arthroscopic FMCP
removal only and 17 also received a PUO. Data was normally distributed; there were
no significant differences between the control and treatment populations for age,
weight or sex distribution preoperatively. Pearson correlation between CTOAM and
SJSW measurements showed moderate to strong negative correlation in the control
dogs. Preoperatively, affected elbows had lower CTOAM values in the medial
compartment and higher LCP CTOAM values than normal elbows. After treatment,
CTOAMvalues of the medial compartment increased to normal. Treatment with PUO
did not affect SJSW or CTOAM.

Our data agrees with these previous studies suggesting lower subchondral plate
mineralization in dogs affected by FMCP. Arthroscopy may result in higher CTOAM
values secondary to increased loading.

Prospective Randomized Clinical Study of Proximal Ulnar Ostectomy in Dogs
with FCP. Ursula Krotscheck, Rory James Todhunter, Jeremy J. Rawlinson, Margret
S. Thompson, Hussni O. Mohammed. Cornell University, Ithaca, NY.

Fragmented coronoid process (FCP) is a common cause of forelimb lameness in
young dogs. Use of a proximal ulnar ostectomy (PUO) has been suggested in order to
decrease weight‐bearing in the medial compartment. We hypothesize that a PUOwith
IM pin will decrease long‐term OA formation and result in normal limb function.
Seventeen dogs (32 elbows) were prospectively entered into the study. Vertical
ground reaction forces (GRF) were measured. Elbows were randomly assigned to the
control group (arthroscopic fragment removal alone) or the treatment group
(arthroscopic fragment removal in combination with PUO). Modified Outerbridge
cartilage scores were determined. Radiographs and CT were performed preopera-
tively and at intervals postoperatively. A mixed linear model was used to evaluate the
effect of treatment, pre‐existing OA and Outerbridge scores on GRF. GRF were
compared to a population of normal dogs (n ¼ 32). Sixteen elbows were entered into
the control group and 16 into the treatment group. There were no significant
differences in any variables between groups preoperatively or at any recheck
(P > 0.12 for all). Both groups were significantly different from the control group at
times 0 and 1 month; at time of the 12 month analysis, no significant differences were
found to the control group OA scores increased in all dogs, though there was no
difference between treatment groups. Utilization of a proximal ulnar ostectomy with
IM pin did not significantly affect long‐term outcome in dogs with FCP.

Effect of Positive Pressure on Radiographic Measurement of Tracheal Diameter
in Dogs with Tracheal Collapse. Lindsey Michelle Kurach, Matthew W. Beal, Joe
Hauptman. Michigan State University, East Lansing, MI

Intraluminal tracheal stent (ITS) placement is an option for the management of
tracheal collapse, but stent size selection is subjective. We hypothesized that
measuring tracheal diameter at peak airway pressure (AP) greater than 20 cm H2O

might more accurately predict post‐stent tracheal diameter and therefore better predict
optimal stent diameter. Medical records of dogs that underwent ITS placement for
tracheal collapse were reviewed. Post‐stent tracheal diameter measurements were
obtained at each end and compared with the tracheal diameters at varying AP pre‐
stent. Additionally, the recommended sizing method was compared to post‐stent
tracheal diameter to assess how well the method predicted final diameter.

Twenty dogs with tracheal collapse met inclusion criteria. The tracheal diameter
significantly increased both cervical and intrathoracic as the AP increased (P < 0.02).
Mean þ/ – SD measurements of tracheal diameter at 20 cm H2O were 89
þ/ – 0.07% (cervical) and 84 þ/ – 0.09% (intrathoracic) of the post‐stent diameter
while at 30 cm H2O, they were 96 þ/ – 0.08% (cervical) and 91 þ/ – 0.08%
(intrathoracic) of the post‐stent tracheal diameter respectively. The recommended
sizing method predicted tracheal diameter post‐stent only 42.5% of the time.

Mean tracheal diameter measurements at higher pressures were more closely
related to true tracheal diameter post‐stent placement. This indicates that a more
accurate method of choosing stent size may possibly be developed from measure-
ments at a greater AP. These results are the first step towards the development of a
model that will accurately predict post‐stent tracheal diameter and allow for optimal
stent sizing.

Preliminary Evaluation of Esophageal Stenting for Treatment of Refractory
Benign Esophageal Strictures in Dogs: 9 Cases. Nathaniel Lam1, Chick Weisse1,
Allyson Berent1, Jen Kaae2, Sean Murphy3, Mary Ann Radlinsky4, Keith Richter5,
Marilyn Dunn6, Kelly Gingerich7. 1The Animal Medical Center, New York, NY; 2Pet
Emergency Center of Marin, San Rafael, CA; 3Westvet, Garden City, ID; 4University
of Georgia, Athens, GA; 5Veterinary Specialty Hospital, San Diego, San Diego, CA;
6University of Montreal, Montreal, QC, Canada; 7Veterinary Specialty Services,
Manchester, MO

Benign esophageal strictures occur most commonly due to anesthetic related
gastroesophageal reflux. Some strictures may recur despite multiple dilation
procedures and palliative management can be challenging.

The objective was to describe the technique and determine the outcome of
esophageal stenting for treatment of refractory benign esophageal strictures (RBES)
in dogs. Nine dogs with RBES.

Retrospective review of records for dogs with RBES. Indwelling intraluminal
esophageal stents were placed trans‐orally with endoscopic and/or fluoroscopic
guidance. Follow‐up information was obtained via medical record or telephone
interview.

Nine dogs had 10 stents initially placed including biodegradable stents (BDS)
(6/10), self‐expanding metallic stents (SEMS) (3/10), and a self‐expanding plastic
stent (SEPS) (1/10). All dogs had short‐term improved dysphagia. Complications
included ptyalism, nausea, gagging, vomiting, or regurgitation (8/9), confirmed
recurrence of stricture (6/9), stent migration (3/9), stent shortening (1/9),
megaesophagus (1/9), incisional infection (1/9), and tracheal‐esophageal fistula (1/
9). 89% (8/9) of dogs required intervention due to complications and 50% (4/8) of
dogs were eventually euthanized due to stent related issues. One dog was lost to
follow‐up examination.

Findings suggest that esophageal stent placement was safe and technically
effective, but unpredictably tolerated in dogs with RBES. If a stent is placed, dogs
should be monitored carefully for stent migration, dissolution of absorbable stents,
and recurrence of strictures.

Needle Diameter Affects Viability of Equine Bone Marrow Derived Mesenchy-
mal Stem Cells In Vitro. Hayley Lang, Lauren V. Schnabel, Lisa A Fortier. Cornell
University, Ithaca, NY

Mesenchymal stem cells (MSCs) are popular for treatment of equine
musculoskeletal injuries. Treatments are typically applied via needle injection.
Larger needle size could result in increased tissue damage and development of needle
tracks.. The purpose of this study was to evaluate the effect of needle diameter on the
viability of equine MSCs. Passage 3 and 4, equine sternal bone marrow‐derived
MSCs from 2 horses were each suspended to 1 � 107 cells/mL in PBS and 0.5 mL
pipetted into 10 cryovials and allowed to sit at room temperature for 7 hours to mimic
shipping of cells. Cells were assigned to generate 2 replicates for controls and for each
needle size: 20, 22, 23, or 25‐gauge (ga). For each group, the cells were aspirated
through the needle into a 3ml syringe and re‐injected into the cryovial 3 times. The
control was aspirated with a micropipette (1000 mL). Cells were stained with
fluorescein diacetate and propidium iodide and counted for percent viability. MSC
viability was significantly greater in the 20 ga needle group compared to the 25 ga
needle. Horse had a significant effect on viability, but passage number did not. Results
of this study suggest that some MSCs are likely to be sheared and die when passed
through 25 ga needles and thatMSC viability may vary depending on the horse. These
results indicate that use of a 23 ga needle will optimize MSC viability while
minimizing needle size for delivery of MSCs.
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OutcomeAfter Arthroscopic Removal of Solitary Palmar Carpal Osteochondral
Fragments: 23 Horses (1999–2012). Hayley Lang, Alan J Nixon. Cornell
University, Ithaca, NY

This retrospective study evaluated horses with discrete palmar carpal osteochon-
dral fragments by determining cause, site, presence of osteoarthritis (OA), time from
injury to arthroscopic surgery, and the horses’ outcomemeasured by return to working
soundness. Medical records and images were reviewed for 23 cases from 1999‐2012.
Outcomes were gathered by phone interview and/ or race records. A known traumatic
event was the cause in 69.6% of the cases. Of the fragments, 69.6% were in the
antebrachiocarpal joint (ABCJ), 26.1%were in themiddle carpal joint, and 4.3%were
in the carpometacarpal joint. Evidence of preoperative OA was present in 56.5% of
cases. All of the horses without OAwent back to work, whereas 53.8% of horse with
OA did. The proximal radial carpal bone (RCB), followed by the accessory carpal
bone were the most commonly involved sites. Outcomes were as follows: 73.9% of
horses were considered sound and returned to intended use, 17.4% were considered
pasture sound, one was euthanized due to severe postoperative OA, and one was
euthanized due to long bone fracture in recovery. Only 68.75% of the horses with
fragments in the ABCJ went back to work; with 60% of the horses with involvement
of the proximal RCB going back to work. In conclusion, there is a good prognosis for
horses having arthroscopic removal of palmar carpal osteochondral fragments. Early
intervention, before the development of OA, is recommended.

Stapled, Side‐To‐Side Duodenoduodenostomy for the Treatment of Cranial
Duodenal Obstruction in 3 Cattle. Hayley Lang, Susan Lawson Fubini. Cornell
University, Ithaca, NY

The aim of this case series is to report the clinical syndrome, surgical findings and
outcomes of three cattle with cranial duodenal obstruction treated by a stapled, side‐
to‐side by‐pass procedure. Medical records were reviewed for details on each case,
including short‐term outcome (survival to discharge). All three cases had a right‐sided
ping and hypochloremic, metabolic alkalosis. Exploratory surgery was performed via
right flank celiotomy; standing with local anesthesia or under general anesthesia (GA)
in left lateral recumbency. Adhesions around the cranial duodenum were determined
as the cause of duodenal obstruction in all 3 cases. Surgical correction was performed
by a side‐to‐side anastomosis of the cranial part of the descending duodenum to the
caudal part of the descending duodenum using a GIA‐50 or GIA‐80 stapler. Each
patient improved and was discharged from the hospital. Long‐term follow‐up (> 6
months) was available for two of the cases, both of which continued as healthy
producers following the procedure. In conclusion, cranial duodenal obstruction
should be considered for cattle with finding consistent with an abomasal outflow
obstruction. By‐pass of the cranial duodenum via stapled side‐to‐side duodenoduo-
denostomy was a successful treatment in 3 cattle.

Milk Flow Obstruction Caused by Varicose Vein of the Teat in Dairy Cattle: 22
Cases. Helene Larde1, Sylvain Nichols1, André Desrochers1, Marie Babkine1, David
Francoz1, Pierre‐Yves Mulon2, Yvon Couture1. 1Université de Montréal, St‐
Hyacinthe, QC, Canada, 2Lachute Veterinary Hospital, Lachute, QC, Canada

Varicose veins within the teat wall of dairy cow can partially obstruct the teat sinus
and decreasemilk flow. The objectives of this study were to describe this condition and
its surgical treatment, and to determine the prognosis following surgery. Our
hypothesis was that the prognosis varies depending on the choice of surgical
procedure. A computer search with the inclusion criteria being a dairy cow with
milking difficulties caused by a varicose vein was performed. Twenty‐two cows, for a
total of 24 teats, were diagnosedwith a varicose vein between 1998 and 2011. One cow
was presented 3 times for varicose vein surgery of the same teat. Fifteen cows were in
their second or third lactation. Forequarters were more frequently affected than
rearquarters (P < 0.01). Ultrasonography was performed on all cattle. A reduction of
the teat cistern lumen was observed. Three veins were infused with a sclerotic agent
(25% dextrose), 12 were ligated, 6 were removed en bloc (phlebectomy) and 5 were
left without surgical treatment. The overall long‐term prognosis, defined as a milking
improvement, was 84% and was not statistically different between surgical procedures
(P > 0.1). Recurrence of the obstruction by the varicose vein occurred in 3 out of 19
teats. At this point, there does not seem to be a difference in prognosis in regards to the
surgical procedure. However, the limited number of teats for each surgical procedure
makes it difficult to draw any conclusions. More cases that undergo sclerosis or
phlebectomy are needed to evaluate their true prognosis.

Intraoperative Hypothermia and an In‐Vitro 3‐Phase Evaluation of Intravenous
Fluid Line Warmers. Rebecca Lee, Heather Ann Millard, Gary Lantz, Ann Weil,
Peter Constable. Purdue University, West Lafayette, IN

Anesthesia induced hypothermia is common in veterinary patients. Documented
veterinary complications include increased wound infection and prolonged
postoperative recovery. Intravenous fluid warmers are a core warming device that

can mitigate hypothermia, but comparative studies are lacking regarding their
efficacy. Phase 1 objectives were to compare the efficacy of 2 distance‐dependent
core warming devices (iWarm; Animec) at 0, 4, 8, and 12 cm and at 20, 40, 80, 120,
160, 200, 240, 260, and 300 mls/hr. Phase 2 objectives were to evaluate the superior
device from Phase I and compare to a distance‐independent warmer (Hotline). Phase 3
objectives compared the superior device from Phase 2 using room temperature fluids
to room temperature fluids alone, incubated fluids alone, and incubated fluids þ the
superior device. Trials were randomized and repeated 3 times. Linear mixed model
analysis was performed, and P � 0.05 was considered significant. In Phase I the
iWarm was significantly warmer than Animec for all flow rates and at all distances
(P < 0.001). Both devices were significantly warmer at 0 cm compared to 4, 8 and
12 cm (P < 0.0001). In phase 2 the iWarm was significantly warmer than Hotline at
all rates except 300 ml/hr. In phase 3, at no fluid rate was incubated plus iWarm better
than room temperature fluids plus iWarm. Room temperature fluids and incubated
fluids with the iWarm were significantly warmer than room temperature or incubated
fluids alone (P < 0.0001).

Use of Laser Capture Microdissection for the Assessment of Equine Laminar
Basal Epithelial Cell Signaling in the Early Stages of Laminitis. Britta S. Leise1,
Mauria Watts2, Sashwati Roy2, Selen Yilmaz2, Hansjuerg Alder2, James Belknap2.
1Colorado State University, Fort Collins, CO; 2The Ohio State University, Columbus,
OH

The central event leading to structural failure of the lamina in equine laminitis is the
dysadhesion of the laminar basal epithelial cell (LBEC) from the basement
membrane. As epithelial cell signaling is central to organ dysfunction and failure (i.e.
kidneys, lungs) in human sepsis, we hypothesized that LBEC signaling plays a similar
role in laminar failure in equine sepsis‐related laminitis. Laser capture microdissec-
tion (LCM) was used to isolate LBECs from cryosections obtained from laminar
biopsy samples taken prior (CON), and 24 (DEV) and 48 h (OG1) following
experiment carbohydrate (CHO) overload in 8 horses. Broad transcriptome analysis
(RNA‐Seq) was used to identify genes and signaling events occurring in LBECs.
Forty genes (22 increased/18 decreased) were differentially expressed at the DEV
time and 107 genes (57 increased/50 decreased) were differentially expressed at the
OG1 time compared to CON. On bioinformatics analysis, the major signaling
pathways induced at the two time points were those involved in inflammatory
signaling and regulation of extracellular matrix. Inflammatory signaling in the LBEC
included increased expression of cytokines, monocytic chemokines, Toll‐like
receptors and multiple enzymes involved in prostanoid synthesis. Matrix signaling
included upregulation of matrix metalloproteases and decreases in matrix proteins
important in maintaining stability at the epidermal/dermal interface in other species
including small leucine rich proteoglycans (biglycan, decorin, lumican, fibromodulin)
and collagen XIA1. The results demonstrate that the LBEC is not just a casualty but an
active participant in laminar events leading to structural failure in laminitis.

Overground Dynamic Respiratory Endoscopy Pre‐and Post‐Laryngoplasty in
28 Thoroughbred Racehorses. Josephine Leutton, Jonathan Mark Lumsden.
Randwick Equine Centre, Randwick, NSW, Australia

Dynamic respiratory endoscopy (DRE) can be used to objectively evaluate
laryngeal function. This study hypothesized: (1) laryngoplasty (LP) would improve
arytenoid cartilage abduction and rima glottidis area; (2) post‐LP arytenoid abduction
at rest could be used to predict arytenoid position during exercise; and (3) no
additional forms of dynamic upper airway collapse would occur. Using DRE,
representative images were obtained in Thoroughbred racehorses pre‐and post‐LP
during rest and strenuous exercise. Left‐to‐right arytenoid cartilage angle ratios and
rima glottidis area ratios were calculated from each image, to correct for magnification
and allow intra‐and inter‐horse comparison. Statistical analysis was performed using
linear regression; t‐tests; and Pearson’s correlation coefficients with P < 0.05
considered significant. All 28 horses demonstrated left arytenoid cartilage collapse
during exercise. Exercising ratios post‐LP were significantly (P < 0.001) larger than
exercising ratios pre‐LP. A positive linear relationship (r ¼ 0.73) was found between
post‐LP resting and exercising ratios. Following LP 9 horses developed additional
forms of dynamic collapse and these horses had significantly (P < 0.03) smaller
arytenoid cartilage ratios compared to horses that did not develop additional dynamic
collapse. The study quantified an improvement in upper airway function after LP
using DRE. Furthermore, it was found resting endoscopy can be used to predict post‐
LP arytenoid positioning during exercise. Our results reveal that additional forms of
dynamic upper airway collapse may develop post‐LP; this complication is less likely
to occur in horses with greater arytenoid abduction.

Clinical Utility of Liver Biopsies in Dogs Undergoing Splenectomy: 113 Cases.
Andrew Levien1, Avery Bennett1, Ken Lamb2, Gideon Daniel1. 1Animal Medical
Center, New York, NY; 2Lamb Consulting, Minneapolis, MN
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Liver biopsy is commonly performed during surgery for splenectomy. The aimwas
to review the clinical utility of liver biopsy during splenectomy. A secondary
objective was to review the risk factors for the diagnosis of a splenic malignancy and
mortality. It was hypothesized that a liver that appears grossly normal would be
unlikely to reveal a histologic diagnosis of neoplasia.

A retrospective cohort study was performed of 113 dogs undergoing splenectomy
and concurrent liver biopsy. Medical records were reviewed for signalment, physical
examination findings, diagnostic findings, surgical findings and histopathology.

A malignant splenic neoplasm was detected in 44.2% of dogs. In 113 dogs
undergoing splenectomy, neoplastic liver disease was detected in 2.5% of dogs with a
grossly normal liver and 29.9% of those with a grossly abnormal liver. Compared to
dogs with a normal liver, those with a grossly abnormal liver had a 15.9 times higher
chance of detection of liver neoplasia. Risk factors with the highest odds ratios (OR)
for diagnosis of a malignant splenic neoplasm were hemoabdomen and multiple
splenic masses at surgery. Risk factors with the highest OR for mortality included
signs of shock on presentation, diagnosis of malignant splenic neoplasia, the presence
of liver metastasis, ascites, and hemoabdomen intra‐operatively.

Liver biopsy of a grossly normal liver during routine splenectomy is unlikely to
reveal neoplasia. Histopathology is important because a grossly abnormal liver is
often not neoplastic. The presence of a hemoabdomen andmultiple splenic masses are
highly suggestive of a splenic malignancy.

Transjugular Liver Biopsy: Assessment of the Efficacy and Safety in Canine
Cadavers. Andrew Levien, Chick Weisse, Taryn A. Donovan, Allyson C. Berent.
Animal Medical Center, New York, NY

Transjugular liver biopsy (TJLB) has not been investigated in veterinary medicine.
The objective was to investigate the efficacy and safety of TJLB and compare samples
obtained to needle liver biopsy (NLB) and surgical liver biopsy (SLB). It was
hypothesized that TJLB would yield comparable samples to NLB and SLB without
complications. 25 medium and large breed canine cadavers were obtained. Dogs were
placed in dorsal recumbency. Through the right jugular vein, TJLBs were procured.
Following biopsy, intravenous contrast and gross inspection was used to assess the
biopsy site. Minor and major complications were recorded. NLBs and SLB were then
obtained. Histopathology was performed; TJLB and NLBwere compared for number
of complete portal tracts (CPTs), length and fragmentation. Pathologic process was
assessed in all samples.

All TJLBs yielded liver tissue. The number of minor complications was 12/25
(48%) and major complications 16/25(64%). 13/16(81%) of the major complications
were liver capsule perforation. 21/25(84%) TJLBs matched the surgical biopsy
results. Median number of CPTs in TJLBs was 7.5 compared to 4 in NLBs. Median
length of TJLB specimenwas 28mm compared to 22mm inNLBs. Fragmentation rate
was median of 1.25 for TJLB compared to 1.50 in NLBs. TJLBs were comparable in
length, CPTs and fragmentation rate to values reported in humans.

TJLB is technically feasible and achieves comparable results to NLB and SLB.
The number of complications, in particular liver capsule perforation, was greater than
expected. Further studies and design modifications are indicated before clinical use is
justified.

Experiences with Primary Closure of Equine Laryngotomy Incisions: A
Retrospective Study of 180 Horses. Casper Lindegaard1, Louise Karlsson2, Claus
Thorn Ekstrøm3, Julie Fjeldborg2. 1Helsingborg Regional Animal Hospital, Equine
Dept., Helsingborg, Sweden; 2University of Copenhagen, Tåstrup, TX, Denmark;
3University of Southern Denmark, Odense, TX, Denmark

Traditionally, equine laryngotomy incisions are left to second intention healing
because of an anticipated risk of postoperative complications if the incision is closed
for primary healing. However, our hypothesis is that primary closure compares
favorably with what has been reported after second intention healing in terms of the
amount and severity of complications.

This retrospective case series includes hospital records and follow‐up
questionnaires of horses with 3‐layer primary closure of laryngotomy incisions.
Logistic regression analysis of factors associated with complications was performed.

One‐hundred and eighty horses met the inclusion criteria. 6.1% had infection,
3.3% had edema around the wound and 3.3% had subcutaneous emphysema during
hospitalization. Neither edema nor emphysema led to any need for additional
treatment. No horses showed signs of respiratory distress or were in need of a
tracheotomy / reopening of the laryngotomy. Ninety‐six questionnaires were
answered and from these an additional 4 horses (4.2%) reported wound complications
after hospital discharge. None of the infections were deep or led to complete
dehiscence and all had healed after 4 weeks. The use of staples tended to be associated
with a reduced risk for wound complications.

In conclusion, primary closure of a laryngotomy is associated with a low rate of
postoperative complications, considered to be of minor severity and importance to the
horse than those reported after healing by second intention. We consider that the

primary closure of equine laryngotomies can be performed safely when paying
particular attention to air and water‐tight closure of the cricothyroid membrane.

Carrier Scaffolds Direct Adult EquineMultipotent Stromal Cell Osteogenesis In
Vivo. Mandi J. Lopez, Laura Kelly, Prakash Bommala, Masudul Haque, Wei Duan,
LIn Xie, Daniel Hayes. Louisiana State University, Baton Rouge, LA

Optimization of scaffold carriers is critical to clinical translation of adult
multipotent stromal cells (MSCs) from bone marrow (BMSC) and adipose (ASC) to
augment equine fracture healing. This study was designed to quantify equine MSC
osteogenesis on three different scaffolds in an immunodeficient mouse model. Cells
harvested from adult horses were revitalized, culture expanded and loaded by spinner
flask onto scaffolds composed of 40% tricalcium phosphate/60% hydroxyapatite
(“Scaffdextm”), poly ethylene glycol (PEG)/poly‐L‐lactic acid (PLLA) (“60:40”) or
PEG/PLLA/tricalcium phosphate/hydroxyapatite (36:24:24:16, “crystal”). Scaffolds
with and without cells were implanted subcutaneously in immunodeficient mice.
Radiographs were performed every 3 weeks. After 9 weeks, implants were evaluated
for composition (DNA, collagen, sulfated proteoglycan, protein), osteogenic target
gene expression (alkaline phosphatase (ALP), bone sialoprotein (BSP), osteocalcin
(OC), osteoprotegerin (OPG)), mineralization with micro‐computed tomography and
microstructure with light microscopy. Radiographic opacity increased with time in
60:40 and crystal scaffolds. Extra‐cellular matrix components and DNA increased
significantly in 60:40 and crystal scaffolds compared to Scaffdex. Osteogenesis target
gene mRNA levels tended to be highest in scaffolds with BMSCs, but there was little
difference among scaffolds. Based on micro‐CT analysis, 3‐D mineralized scaffold
volume was greatest in crystal scaffolds. There was abundant extracellular matrix
production in 60:40 and crystal scaffolds evident with light microscopy compared to
scaffolds without cells. Scaffdex scaffolds were characterized by osteoclasts and
scaffold remnants with little evidence of neotissue formation. Based on the results of
this study, equine MSC osteogenesis is best supported by crystal scaffolds in a nude
mouse model.

Test–Retest Reliability, Standard Error of Measurement and Minimal
Detectable Change for Peak Vertical Force Measured in Dogs Naturally
Afflicted By Osteoarthritis. Bertrand Lussier1, Maxim Moreau2, Jean‐Pierre
Pelletier3, Eric Troncy2. 1GRAC, University of Montreal, St‐Hyacinthe, QC, Canada;
GREPAQ, University of Montreal, St‐Hyacinthe, Canada; Osteoarthritis Research
Unit, University of Montreal, Montreal, Canada

Osteoarthritis clinical trials often use peak vertical force (PVF) as an outcome
measure. However the test‐retest reliability, standard error of measurement (SEM) as
well as the threshold to determine a clinically meaningful response are unknown. This
study tests the hypothesis that PVF measurement demonstrates excellent reliability,
has a low SEM and a minimal detectable change (MDC) in line with commonly
reported therapeutic improvement (between 2.0–5.0% body weight (BW)).

Data were retrospectively selected from previous clinical trials involving PVF
measurement (1.9–2.2 m/s, �0.5 m/s2) in dogs naturally afflicted by hindlimb OA.
At Baseline all dogs had radiographic OA, lameness and abnormally low hind limb
PVF measurement (<66.1% BW). Dogs underwent washout periods for OA
therapeutic approaches. Dogs were selected only when PVF measurement was
repeated following 4 weeks (4W) of negative control (placebo) administration. Forty
large (>20 kg) adult dogs satisfied the inclusion criteria.

At Baseline, mean of most affected hind limb PVF (min‐max; standard deviation)
was 56.0 (26.1‐66.1; 7.5)% BWand was 54.5 (23.6‐64.9; 8.4)% BWat W4. A mean
change of ‐1.5 (�9.5‐6.4; 3.1)% BWwas observed. The ICC was 91 [95% CI: 80‐95]
and the SEMwas 0.7% BW. TheMDC95 was consistent with an increase or a decline
in the magnitude of 2.0% BW.

Themeasurement of PVF demonstrated excellent reliability in placebo‐treated dogs
followed over a 4W period. The MDC95 indicated that a change of at least 2.0% BW
needs to occur to be confident, at the 95% level, that this change is clinically significant

The Outcome of Combined Urethropexy and Colposuspension (CUC) for
Management of Bitches with Urinary Incontinence Associated with Urethral
Sphincter Mechanism Incompetence (USMI). Stefania Martinoli, Pieter Nelissen,
Richard A. S. White. Dick White Referrals, Six Mile Bottom, Newmarket, United
Kingdom

Urinary incontinence associated with urethral sphincter mechanisms incompe-
tence (USMI) has been treated with either medical, surgical or combined
management. None of these approaches have been proven to be consistently
successful and incomplete resolution of clinical signs is a common outcome with an
attendant significant risk of complications. We report the combined technique of
urethropexy and colposuspension (CUC) for the management of urinary incontinence
associated with USMI in bitches, recording intra‐, postoperative complications and
long term outcome.
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The cases records for thirty bitches with urinary incontinence associated with
USMI, unresponsive to medical management treated with CUC were retrieved.
Signalment, clinical signs, previous surgery and surgical outcome were recorded. All
cases had a minimum follow‐up period of 6 months.

Via a caudal celiotomy, the bladder was positioned abdominally to permit the
urethra to be anchored with single interrupted polypropylene sutures to the prepubic
tendon and linea alba. The vagina, freed from its attachments, was tractioned cranially
and anchored to the prepubic tendon with polypropylene sutures. Bitches were re‐
examined two weeks postoperatively and long term outcome was evaluated via
questionnaire.

Twenty one bitches had an excellent long term outcome with complete resolution
of urinary signs; a further eight bitches had good outcome; three bitches experienced
mild transient dysuria postoperatively.

CUC resulted in complete resolution of urinary incontinence in 70% of the bitches
and was not associated with any major complications. These results indicate CUC has
a more favorable outcome than has previously been reported for either
colposuspension (53%) or urethropexy (56%) alone.

Knot Security and Tensile Strength of Suture Materials. Danielle Marturello1,
Michael McFadden2, R. Avery Bennett3, Guillaume Ragetly4, Gavin Horn2. 1Angell
AnimalMedical Center, Boston,MA; 2University of Illinois, Urbana, IL; 3Lauderdale
Veterinary Specialists, Ft. Lauderdale, FL; 4Centre Hospitalier Vétérinaire Frégis,
Arcueil, France

All suture materials contribute to local inflammation and excessive throws placed
in a knot leave more foreign material than is necessary inside the patient. This can
contribute to a more pronounced tissue reaction because the knot is where the highest
density of foreign material is located. The purpose of this study was to determine the
minimum number of throws necessary to create a secure knot with 11 types of suture
material and 3 types of knots In this study a secure knot was defined as a knot that
failed by breaking rather than untying. For each of 11 types of suture materials, 6 knots
consisting of 2, 3, 4, 5, and 6 throws were made by each of 2 surgeons (n ¼ 12 for
each knot size). Knots evaluated were a simple interrupted square knot, a square knot
at the beginning of a simple continuous pattern, and the knot at the end of a simple
continuous pattern. Significant differences were found in knot security and force to
failure among suture types. No significant differences existed between simple
interrupted knots and knots at the beginning of a simple continuous pattern; however,
both were significantly more secure than knots tied at the end of a simple continuous
pattern. The number of throws had a significant effect on knot security and force to
failure with differences among suture types. Suture type, number of throws, and knot
type play a role in the security of a square knot and should all be considered when
performing surgery.

Use of a Vessel Sealant Device for Cystic Duct Ligation in the Dog. Sarah Marvel,
Eric Monnet. Colorado State University, Fort Collins, CO

The purpose of this study is to compare a vessel sealant device to hemostatic clips
for cystic duct ligation in a canine cadaveric model. We hypothesized that the vessel
sealant device would provide an adequate seal in canine cadaveric cystic ducts.
Hepatobiliary systems were harvested from normal dogs. A microtip pressure
transducer was inserted into the common bile duct. An intravenous catheter was
placed in a hepatic duct. The cystic duct was ligated with one of three techniques:
vessel sealant device (VSD), medium Endoclips™, or large Endoclips™ with 6
samples in each group. Methylene blue was infused until failure. Failure was recorded
as seal/clip failure or retrograde movement of methylene blue into the liver. One way
ANOVA was used to analyze failure pressures with Student’s t‐test. Mean failure
pressure of the medium endoclip group (68.7 � 26.5 mmHg) was significantly lower
than the large endoclip group (106 � 18.7 mmHg, P ¼ 0.014). There was no
difference between the failure pressure of the VSD group (92.2 � 22.8 mmHg) and
the medium (P ¼ 0.097) and large endoclip groups (P ¼ 0.34). Failure by leakage at
the cut surface of the cystic duct occurred in two samples in the medium endoclip
group while all other samples failed by retrograde flow of the methylene blue. The
VSD appears comparable to large endoclips for closure of the cystic duct in an acute
cadaveric model, while medium endoclips may not span the cystic duct in large dogs
and leak at lower pressures.

The Effect of a Proximal Abducting Ulnar Osteotomy on Intra‐Articular
Pressures of the Incongruent Canine Elbow Ex Vivo.Marina J. McConkey, Ursula
Krotscheck, Dominick Valenzano, Alexander Wei, Ting Li, Marjolein van der
Meulen. Cornell University, Ithaca, NY

The ALPS (Advanced Locking Plate System) Proximal Abducting Ulnar
Osteotomy (PAUL) plate was developed to treat medial compartment disease
(MCD) by unloading the medial compartment of the elbow joint. Intra‐articular
pressure distributions in incongruent (short radius) canine elbows were measured

after placement of a PAUL plate. We hypothesized the PAUL plate would reduce
pressure in the medial compartment. The medial and lateral elbow compartments of
cadaveric limbs were instrumented with thin‐film sensors (n ¼ 6). A 200N cyclic
force with a 20 second hold was applied to each limb. Contact area (CA), mean
contact pressure (mCP), and peak contact pressure (pCP) were determined initially,
after shortening the radius 1.5mm, and after sequential placement of 2 and 3mm
PAUL plates. Paired t‐tests compared the treatment to normal with a bonferroni
correction (significance ¼ P < 0.017).

The CAwas decreased and the mCP was increased in the medial compartment of
the incongruent elbow joint (P ¼ 0.010, P ¼ 0.008). Application of the 2 mm PAUL
plate decreased CA and pCP in the medial compartment (P ¼ 0.002, P ¼ 0.016)
while the 3mm PAUL plate decreased CA, mCP, and pCP in the medial elbow
compartment (P ¼ 0.002, P ¼ 0.001, P ¼ 0.006).

An incongruent canine elbow has decreased medial contact area and increased
medial contact pressure compared to the normal elbow. The PAUL plate significantly
decreases contact area, mean and peak contact pressure in the medial elbow
compartment and may be an effective treatment for MCD.

Double Plate Fixation for Management of Proximal Interphalangeal Joint
Instability: 30 Horses. Justin D. McCormick, Jeffrey P. Watkins, James A.
Thompson, Wesley T. Bissett. Texas A&M University Large Animal Clinical
Sciences, College Station, TX

To report the clinical use and long‐term outcome of a double plate fixation
technique for the management of disruptive injuries to the proximal interphalangeal
joint causing instability. We hypothesize that double plate fixation for management of
pastern instability shortens convalescence and improves the prognosis for healing and
return to athletic function.

Medical records of 30 horses undergoing double plate fixation of the proximal
interphalangeal joint were reviewed. Internal fixation with arthrodesis was achieved
using two narrow dynamic compression plates or locking compression plates applied
dorsomedial and dorsolateral over proximal and middle phalanges. Subject details,
type of injury, perioperative complications and long‐term follow‐up (>1 year) are
reported.

Double plate fixation with pastern arthrodesis (n ¼ 31) was performed on 30
horses. Comminuted (> 4 fragments identified) bi‐articular fractures with bi‐axial
palmar / plantar eminence involvement and luxation of the pastern joint was the most
common indication for double plate fixation (55%). Perioperative complications
included postoperative infection (4), laminitis (3), and construct failure (1). Twenty‐
nine horses (97%) survived to time of discharge. Twenty‐six had radiographic
evidence of fracture healing and arthrodesis at 6 months. Twenty‐two horses were
available for long‐term follow‐up; 8 returned to intended use, 7 were used for light
riding, and 7 were comfortable in pasture turnout.

When compared to other methods of management double plate fixation for
disruptive injuries to pastern resulted in improved prognosis for survival and allowed
some horses (50%) to return to some form of athletic activity.

In Vitro Biomechanical Comparison of a Dynamic Compression Plate with a
Locking Compression Plate for EquineMetacarpophalangeal Joint Arthrodesis.
Justin D. McCormick1, Jeffrey P.Watkins1, James A. Thompson1, Wesley T. Bissett1,
Sean T. Baker2, Michael Moreno2, Aubrey Hildebrandt2. 1Texas A&M University
Large Animal Clinical Sciences, College Station, TX; 2Texas A&M University
Department of Biomedical Engineering, College Station, TX

To compare the mechanical behavior of two plating techniques for equine fetlock
arthrodesis; Dynamic Compression Plate (DCP) and Locking Compression Plate
(LCP), each implanted with stainless steel wire tension band.

Twelve forelimb pairs were collected from horses euthanized for reasons unrelated
to metacarpophalangeal joint disease and randomly assigned to 1 of 2 plating
techniques. A 14‐hole broad 4.5‐mm DCP was compared with a 14‐hole broad
4.5‐mm LCP. Both constructs used a two “figure‐eight” 1.5‐mm stainless steel
wire tension band. Fatigue tests consisted of 5 ramp stages to measure changes in
stiffness following each cycling stage (2Hz from 0‐7500N for 5000 cycles)
conducted between each ramp. The constructs were then loaded to failure in axial
compression.

There was no significant difference in the mean fatigue stiffness between groups
for the fatigue tests. There was an increase in stiffness after the first fatigue
cycle for both the LCP/wire (80.56 � 52.22%) and DCP/wire (56.58 � 14.85%).
During the ramp to failure test, differences in stiffness were not statistically significant
for compressive axial deformations less than 3.5 mm (P ¼ 0.12). Above 3.5mm of
axial deformation, differences in stiffness of the LCP/wire (3824.12 � 751.84 N/mm)
and the DCP/wire (3009.65 � 718.25 N/mm) were statistically significant
(P ¼ 0.038).

The LCP/wire resulted in a stiffer construct than the DCP/wire, however
differences in stiffness were only statistically significant when axial deformations
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exceeded 3.5mm. Under fatigue testing conditions designed to simulate everyday
loads, the constructs performed similarly.

Thoracoscopy in Healthy Dairy Cattle: Normal Anatomy, Surgical Technique
and Cardiovascular and Pulmonary Consequences. Helene Michaux1, Sylvain
Nichols2, Marie Babkine2, David Francoz2. 1Clinique ambulatoire Bovin, Saint
Hyacinthe, QC, Canada; 2Department of Clinical Sciences, Saint Hyacinthe, QC,
Canada

Thoracoscopy is a minimally invasive surgery that has never been described in
cattle. The objectives of the study were to describe the surgical technique and to
evaluate the normal anatomy. Our hypothesis was that the procedure would be well
tolerated in cattle. Six adult dairy cows free from pulmonary disease were used for this
study. In standing position, the cows were prepared for surgery. The ultrasound was
used to evaluate the ideal location for the first portal. The scope was introduced
through a caudo‐dorsal and a cranio‐ventral portal. Exploration of the thorax lasted 30
minutes. The pneumothorax created was removed slowly and the portals were closed.
The contralateral thorax was evaluated 24 hours after the first. During the procedure,
vital parameters were monitored and blood gas analyses were performed. The 9th
intercostal space was the ideal location to perform the thoracoscopy. Most of
the structures of the thoracic cavity were seen from both sides except the esophagus
and the dorsal branch of the vagal nerve that were best seen from the left thorax
and the pericardium that was best seen from the right thorax. During the procedure,
a mild increase in heart rate and respiratory rate, and a moderate decrease in
oxygen saturation and pO2 were noted. Standing thoracoscopy was well tolerated in
adult and healthy dairy cows. The 9th ICS was the ideal location to evaluate the right
and the left thorax. The procedure needs to be evaluated on cows with pulmonary
disease.

Increasing theMedial Translation of a Flap Based on theMajor Palatine Artery:
A Cadaveric Study in Dogs. Joshua Milgram, Tom Epstein, Orly Zemer. Koret
School of Veterinary Medicine, Rehovot, Israel

The aim of this study was to describe the release of the major palatine artery from
the major palatine foramen in order to mobilize the axial pattern flap based on this
artery. The mucoperiosteum of the hard palate was incised on the midline from a line
between the first molar teeth, caudally, to the palatine incisura, cranially. A second
incision in the mucoperiosteum was made along the entire length of the lingual aspect
of the teeth to create 2 mucoperiosteal flaps. A mucosal defect was then created by
excision of an ellipse of mucosa in the midline between the maxillary fourth premolar
teeth. A rectangular bone defect was created in the hard palate medial to the foramina
of the major palatine artery and extending from the major palatine foramen to the
palatine incisura. The edges of the defect in the mucoperiosteum were grasped with
thumb forceps and an attempt was made to appose the edges. Once it was determined
that the edges of the wound could not be apposed, a burr and fine rongeurs were used
to free the major palatine artery from its bony tunnel, bilaterally, and a second attempt
was made to appose the edges of the flaps. Prior to the release of the major palatine
artery none of the defects could be closed, however, after release of the major palatine
artery all the defects could be closed without tension. This technique may be useful in
cases of oronasal fistula where there is already a significant bony defect.

Minimally Invasive Unilateral Arytenoid Lateralization in Dogs: A Cadaveric
Study. Joshua Milgram, Anna Shipov, Inbar Israeli, Maya Weiser. Koret School of
Veterinary Medicine, Rehovot, Israel

The aims of this cadaveric study were to develop a percutaneous thyroarytenoid
lateralization (PTAL) technique, and to evaluate the application of this technique on
canine cadavers. We performed 22 unilateral arytenoid lateralization procedures in
eleven dog cadavers. Canine cadavers, weighing 15 kg to 37 kg, were used. The dogs
were placed in ventral recumbency with the neck extended and the mouth open. A
rigid endoscope was used to visualize the rima glottidis. The larynx was palpated and
2 hypodermic needles were passed through the skin into the lumen of the larynx,
penetrating both the thyroid and arytenoid cartilages. Nylon suture material was
passed through the needles to abduct the arytenoid cartilage. A key‐hole approach to
the larynx was performed and the suture material was knotted adjacent to the thyroid
cartilage. The procedure was performed bilaterally, however, each side was assessed
as a standalone/unilateral procedure. The change in the area of the rima glottidis was
recorded as were the duration of the procedure and complications encountered. The
landmarks for needle insertion were easily palpated in all dogs. The time required to
place the suture material (measured in 17 unilateral procedures) ranged from 4:30‐
20:19 minutes. The time required to perform a unilateral PTAL (measured in 9
unilateral procedures) ranged from 9:30‐16:00 minutes. A 1.4‐16.2 fold increase in
the area of the rima glottidis was documented after performing a unilateral PTAL.
Unilateral percutaneous thyroarytenoid lateralization is quick, minimally invasive
and increases the area of the rima glottidis in cadaveric dogs.

The Effect of Carpal Extension and Carpal Load on Rotation of the Radius.
Joshua Milgram, Rotem Joseph, Erez Bitton, Gilad Segev, Lena Portman. Koret
School of Veterinary Medicine, Rehovot, Israel

The motion of the radius relative to the ulna has not yet been quantified and may
have an important effect on the biomechanics of the elbow. The objectives of this
study were to describe the movement of the radius during extension of the carpus and
to describe the effect of carpal load on the rotation of the radius. Eleven forelimbs
were collected from 6 mixed breed, medium sized, skeletally mature dogs. The elbow
joints were disarticulated and the specimens were prepared for biomechanical testing.
The movement of the radius was measured while extending the carpal joint using a
system of weights and pulleys. The weights used ranged between 0.2 kg and 2.0 kg.
An internal and external rotational moment was then applied directly to the radius
using a system of weights and pulleys. The radius was tested with the carpus unloaded
and loaded in extension with a 5 kg weight. Extension of the carpus resulted in
internal rotation of the radius. Extending the carpus with a 2.0 kg load resulted in a
mean (� sd) internal rotation of 4.29° (�2.05°). A significant difference was found in
both internal (P < 0.001) and external (P < 0.001) rotation of the radius with the
carpus loaded and unloaded. This study demonstrates that the radius rotates internally
during extension of the carpal joint and that the range of motion of the radius is
dependent on carpal extension.

Long‐Term Outcome After Surgical Ameroid Ring Constrictor Placement for
Treatment of Single Extrahepatic Portosystemic Shunts in Dogs. Emily Falls2,
MilanMilovancev1, Geraldine Hunt3, Leticia Danie3,MargoMehl4, Chad Schmiedt2.
1Oregon State University, Corvallis, OR; 2University of Georgia, Athens, GA;
3University of California, Davis, CA; 4VCA‐San Francisco Veterinary Specialists,
San Francisco, CA

Ameroid ring constrictor placement for treatment of single congenital extrahepatic
portosystemic shunt in dogs is commonly performed but information on long‐term
outcome is lacking. The specific aim of this study was to investigate clinical outcome
of a larger group of dogs with longer follow‐up times than is currently available in the
peer‐reviewed veterinary literature. Medical records of 206 client‐owned dogs with
CEHPSS treated via ARC between 1995–2001 were reviewed for periop and short‐
term (<1 month) data. Long‐term follow up information was obtained via telephone
interview with referring veterinarians and/or owners. KaplanMeier analysis was used
to estimate median survival time. Factors associated with short‐term survival,
outcome grade, and total survival time were identified. Fifteen dogs died in the short‐
term period. Follow up data was obtained for 112 of 191 dogs which survived beyond
the short‐term. Median time to follow up for these dogs was 54 months (range 1–175
months). At follow up, 103 (92%) dogs had no clinical signs. Estimated median
survival time was 152 months. Variables significantly associated with short‐term
survival included an intact status and a low total white blood cell (WBC) count.
Variables significantly associated with a successful outcome included having surgery
later in the study period and negative postoperative nuclear scintigraphy. In the long
term survival analyses, intact animals and those with higher WBC counts and
occlusion pressures and lower bile acid concentrations and were more likely to
survive. Dogs with CEHPSS treated via ARC generally have a good prognosis and
prolonged postoperative survival.

Influence of Opioid Administration on the Development of Septic Peritonitis in
Dogs Following Exploratory Celiotomy. Farrah Ann Monibi, Rebecca A. Juvenal,
Linda M. Berent, F.A. Mann. University of Missouri, Columbia, MO

Because opioids used for postoperative analgesia in abdominal surgery patients
have immunomodulatory properties, we questioned the influence these drugs might
have on the development of peritonitis. Full mu‐receptor agonists have immunosup-
pressive properties whereas buprenorphine reportedly does not. Our hypothesis was
that there would be no significant difference in the incidence of septic peritonitis in
dogs who received a full mu‐receptor agonist compared to those who received the
partial mu‐receptor agonist buprenorphine in the postoperative period.

Medical records from 2007–2011 were reviewed. Data retrieved from the medical
records included patient signalment, body weight, opioid administered, surgical
treatment, implants used, time of day celiotomy was performed, surgeon experience,
ASA physical status, anesthesia and surgery times, and final outcome (peritonitis).
Chi‐squared tests on two‐way contingency tables or two‐sample t tests were used, as
appropriate, to determine which parameters were associated with the development of
peritonitis.

Of the 411 included cases, 13 developed postoperative septic peritonitis (3.16%).
Dogs that received buprenorphine were more likely to develop septic peritonitis than
dogs that received a full mu‐receptor agonist (P ¼ 0.005). No other risk factors for the
development of septic peritonitis were identified.

Buprenorphine did not demonstrate a preventative advantage over full mu‐receptor
agonists in the development of postoperative peritonitis in this cohort of dogs
undergoing abdominal surgery. In fact, buprenorphine was associated with an
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increased risk of peritonitis. Further research is required before definitive
recommendations can be made about opioid selection based on immunomodulatory
effects in dogs undergoing abdominal surgery.

Arthroscopic Assessment of Stifle Synovitis in Dogs with Cranial Cruciate
Ligament Rupture. Peter Muir, Jeffrey P. Little, Jason A. Bleedorn, Brian J.
Sutherland, Vicki Kalscheur, Susan L. Schaefer, Zhengling Hao. Comparative
Orthopaedic Research Laboratory, Madison, WI

Stifle synovitis is a key factor that precedes progressive cranial cruciate ligament
rupture (CrCLR). Synovial inflammatory cells are principally mononuclear and
include T lymphocytes and activated tartrate‐resistant acid phosphatase (TRAPþ)
macrophages. We hypothesized that arthroscopic assessment of stifle synovitis in
dogs with CrCLR would correlate with histologic synovitis.

Twelve dogs with unilateral CrCLR underwent bilateral stifle arthroscopy.
Arthroscopic images were collected for blinded scoring of synovial hypertrophy,
vascularity, and inflammation. Synovial biopsies were collected from the lateral (L)
and medial (M) joint pouches. Histologic synovitis was scored for Factor VIIIþ
endothelium, CD3þ T lymphocytes, and TRAPþ macrophages. Relationships
between arthroscopic and histologic scoring were evaluated with Pearson or
Spearman Rank correlations.

Arthroscopy confirmed complete CrCLR in all unstable stifles, partial CrCL
fraying in all stable stifles, and synovitis in all stifles. Correlations existed between
joint pairs for factor VIIIþ vessels (L andM –R2 ¼ 0.77, P < 0.005) and clusters of
CD3þ T lymphocytes (M ‐SR ¼ 0.66, P < 0.05). Factor VIIIþ vessel staining
correlated with arthroscopic grading for vascularity (R2 ¼ 0.40, P ¼ 0.005) and
synovitis (SR ¼ 0.34, P < 0.05). Arthroscopic grading of villus hypertrophy
correlated with the presence of CD3þ T lymphocytes (SR ¼ 0.34, P < 0.05).
Severity of synovitis in affected and contralateral stifles is related. Arthroscopic
grading of synovitis correlates with histologic markers of synovitis. Arthroscopy
could be used as a tool to assess synovitis severity and risk of subsequent CrCLR.

Surgical Technique and Short‐Term Outcome for Experimental Laparoscopic
Closure of the Equine Epiploic Foramen.Amelia S. Munsterman, R. Reid Hanson,
Russell C. Cattley, Elizabeth J. Barrett, Valeria Albanese. AuburnUniversity, Auburn,
AL

Epiploic foramen entrapment is a common cause of strangulation of the equine
small intestine. While predisposing factors are multifactorial, the behavioral vice of
cribbing has been identified as a risk factor. Obliteration of the epiploic foramen
would be a surgical strategy for prevention in horses at significant risk for this type of
strangulation.We describe a standing laparoscopic procedure for closure of the equine
epiploic foramen. A laparoscopic portal was identified for the telescope, level with the
ventral aspect of the tuber coxae in the right flank. The two instrument portals were
placed in the 15th intercostal space, ventral to the diaphragm. Under direct
visualization, the gastropancreatic fold was secured to the caudate hepatic lobe using
titanium helical coils to obliterate the right entrance of the epiploic foramen.
Complications of the procedure were monitored by physical exams and serial analysis
of selected serum enzymes. The surgical site was reassessed 4 weeks after the
procedure using laparoscopy, necropsy and histology of the tissues involved. Median
surgical time was 40.5 minutes. Of the serum enzymes measured, amylase and
aspartate aminotransferase were transiently increased for 1 and 3 days, respectively,
after the procedure. Four weeks after the initial surgery, closure was still complete in
5/6 horses. No complications related to the procedure were identified involving the
surrounding organs and vessels during or after the surgery in any horse. Laparoscopic
closure of the epiploic foramen was possible in the standing horse.

A Randomized Prospective Comparison of Dogs Undergoing Tibial Tuberosity
Advancement or Tibial Plateau Leveling Osteotomy for Cranial Cruciate
Ligament Rupture. SeanM.Murphy1, John C. Chandler1, Jeff D. Brourman1, Laura
Bond2. 1WestVet Animal Emergency and Specialty Center, Garden City, ID;
2Department of Biological Sciences, Boise State University, Boise, ID

The purpose of this study was to evaluate dogs undergoing TTA or TPLO in a
randomized prospective manner.Medium to large breed dogs (n ¼ 48)with unilateral
cranial cruciate ligament (CrCL) rupture were evaluated over a 48‐week period. Dogs
underwent arthroscopy with standardized CrCL and meniscal treatment (no release).
Outcome measures consisted of symmetry index (SI), owner assessment, thigh
circumference, range of motion and radiographic laxity testing (RL). Variables
including surgical type, meniscal and cruciate status were analyzed with repeated
measures ANOVA. Dogs undergoing TTA had significantly higher SI at 2 weeks, and
thigh circumference at 8 weeks postop, otherwise no difference in outcomes were
seen between surgery types. Dogs with meniscal tears and complete CrCL rupture had
increased lameness preop and at 2wks (significantly lower SI). Dogs with partial
CrCL tears had significantly less RL than those with complete tears across the length

of the study, while meniscal status had no postoperative affect on RL. Major surgical
complications occurred in 35% and 12% of TTA and TPLO cases, the most common
being subsequent meniscal tears in 22% and 4% of TTA and TPLO cases respectively.
There was no significant difference in complication rates. Overall both procedures
significantly improved weight bearing, with TTA providing improved early.

Perioperative Use of Antibiotics in Tibial Plateau Leveling Osteotomy Surgeries
Performed on Dogs and Its Effect on Surgical Site Infections: 224 Cases (2008–
2010). Alim Nazarali, Ameet Singh, J. Scott Weese. University of Guelph, Guelph,
ON, Canada

Tibial plateau leveling osteotomy (TPLO) is commonly performed to stabilize a
cranial cruciate insufficient stifle in dogs. Numerous studies have indicated a high risk
for surgical site infection (SSI). Perioperative antimicrobials may be important for
prevention of SSI but there has been limited scrutiny of current practices. The
objective of this study was to evaluate perioperative antimicrobial use during TPLO
and identify risk factors for SSI at the Ontario Veterinary College Health Sciences
Center (OVCHSC).Medical records from 224 dogs undergoing TPLOwere reviewed
and timing of pre‐and intra‐operative antimicrobial administration and administration
of postoperative antimicrobials, SSI and implant removal rate were documented.
Descriptive statistics and logistic regression analysis were performed. 223/224
(99.6%) dogs received cefazolin for their perioperative antimicrobials. Only 34/223
(15.3%) dogs received the target perioperative antimicrobial protocol defined as
preoperative administration of antimicrobials 60 min prior to incision and every 90
minutes intra‐operatively, with a mean time of 95.1 min � 15 min (range 45‐
165 min)). Postoperative antimicrobials were prescribed to 55/224 (24.6%) dogs. SSI
was documented in 27/224 (12.1%) dogs and implant removal occurred in 25/224
(11.2%) dogs. In the 15 cases of SSI where bacteria was isolated, 4 (26.7%) were
identified as methicillin resistant Staphylococcus pseudintermedius (MRSP).
Postoperative administration of antimicrobials was protective for SSI (P ¼ 0.03).
The high SSI rate for TPLO is consistent with other studies, and indicates a need for
better preventive measures. Further investigation into the protective effects of
postoperative administration of antibiotics to TPLO patients is warranted.

Evaluation ofMeniscal Click for DetectingMeniscal Tears in Stifles with Cranial
Cruciate Ligament Injury. Brittany Neal1, Dennis Ting1, Philip Bergman2, Jennifer
Bonczynski1. 1Animal Specialty Center, Yonkers, NY; 2Katonah Bedford Veterinary
Center, Bedford Hills, NY

The usefulness of meniscal click on physical examination in detection of meniscal
tears has not been evaluated. The purpose of this study was to assess the diagnostic
efficacy of meniscal click in predicting meniscal tears.We hypothesized that meniscal
click is a sensitive and specific physical examination finding that indicates meniscal
pathology. Stifle palpation was done prior to anesthesia (examination before
anesthesia; EBA) and during anesthesia before surgery (examination during
anesthesia; EDA) by a board‐certified surgeon to evaluate the presence of meniscal
click. These results were compared to surgical findings to evaluate the sensitivity,
specificity, positive predictive value, and negative predictive value of meniscal click
for detection of meniscal tears. EBA formeniscal click was 30.8% sensitive and 100%
specific for meniscal tear. Positive predictive value for meniscal click was 100%
during EBA, and negative predictive value was 65.4%. EDA for meniscal click was
53.8% sensitive and 94.1% specific for meniscal tear. Positive predictive value for
meniscal click was 87.5% during EDA, and negative predictive value was 72.7%.
Meniscal tears were seen more often in stifles with a full cranial cruciate ligament tear
as compared to partial cranial cruciate ligament tears at a ratio of 12:1. This study
documents the sensitivity and specificity of meniscal click as an indicator of meniscal
tear. The presence of a meniscal click strongly correlates with a meniscal tear
diagnosed at surgery. An absent meniscal click, however, is not a strong indicator that
the meniscus is normal.

Use of CTand CTArthrography as a Multimodal Diagnostic Approach to Stifle
Disease in Quarter Horses. Bradley Nelson1, Chris E. Kawcak1, Laurie R.
Goodrich1, Natasha M. Werpy2, Alex Valdes‐Martinez1, C .W. McIlwraith1.
1Colorado State University, Fort Collins, CO; 2University of Florida, Gainesville, FL

Stifle disease is a common cause of lameness in Quarter Horses. Although
radiography, ultrasound, and arthroscopy have been utilized to diagnose stifle
lameness, this joint is complex and many times the cause of pain goes undefined. This
study was designed to evaluate computed tomographic arthrography (CTR) of stifle
joints in addition to radiography, ultrasound, and arthroscopy to better identify lesions
within the stifle.

Twenty‐four horses were enrolled in the study. A requirement for inclusion was
significant improvement of lameness following local intra‐articular anesthesia of
femorotibial � femoropatellar joints. All horses underwent radiography, ultrasound,
CTR, and arthroscopy of the affected joints. Lesions in each horse were recorded,
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graded and compared. A Spearman rank correlation was performed between methods
with significance set at P < 0.05.

Meniscal lesions were visualized with CTR in 9/15 cases. Cranial meniscotibial
ligament pathology was more commonly diagnosed with CTR (12/14, 86%) than on
ultrasound (5/14, 36%). Cartilage lesions were visible on CTR, but insensitive. Only
12 of 24 (50%) joints with cartilage damage were visible with CTR. Tibial cysts and
cruciate ligaments were better visualized with CTR.

Although radiography and ultrasonography are commonly used to determine the
source of stifle lameness prior to arthroscopic exploration, they are relatively
insensitive methods for diagnosing certain lesions. In this study, lesions involving
cranial meniscal ligaments were better diagnosed with CTR than other imaging. Due
to joint complexity, CTR should be considered an important diagnostic tool in
determining the source of stifle lameness.

Use of a Cationic Contrast Agent Predicts ClycosaminoglycanContent in Equine
Femoropatellar Joint Cartilage in Horses Undergoing Contrast Enhancing
Computed Tomography. Bradley Nelson1, Rachel C. Stewart2, Mark W. Grinstaff2,
Alex Valdes‐Martinez1, Natasha M. Werpy3, Laurie R Goodrich1, 1Colorado State
University, Fort Collins, CO; 2Boston University, Boston, MA; 3University of
Florida, Gainesville, FL

Osteoarthritis (OA) is a commonly encountered disease in equine practice with an
early hallmark being destruction of articular cartilage and more specifically the
glycosaminoglycans (GAGs). Contrast enhanced computed tomography (CECT) has
become a more commonly explored technique to evaluate cartilage. Cationic contrast
agents have higher uptake and equilibrium compared to the more traditional anionic
compounds (Hexabrix™). Our hypothesis is the cationic contrast material (CA4þ)
will have more reliable uptake in equine femoropatellar joint cartilage.

Multiple joints from healthy 2‐year‐old horses were utilized. The left and right
joints were injected with cationic contrast (CA4þ) and Hexabrix respectively, and
scanned with a clinical CT scanner after 36 hours. Osteochondral plugs were
subsequently harvested from the femoropatellar joint injected with CA4þ, incubated
in CA4þ to equilibrium, and underwent microCT and GAG content analysis. The
clinical CECT scans were converted to a color scheme and the microCT attenuations
correlated with GAG content.

Color maps created from the clinical CECT scans demonstrated consistent uptake
of CA4þ into the articular cartilage. Furthermore, themicroCTattenuation effectively
predicted the GAG content present in the cartilage with attenuation increasing
proportionally with GAG content (R2 ¼ 0.79). The results of this experiment
demonstrate that increased attenuation correlates with increasing GAG content using
the cationic contrast agent CA4þ. Clinical application of this technique appears
promising. Horses that have osteoarthritis or cartilage damage may be more
effectively identified and treated at an earlier stage in the disease process.

Tibial Tuberosity Transposition‐Advancement for Lateralization of the Tibial
Tuberosity: An Ex Vivo Computed Tomographic and Biomechanical Study.
Mark Newman1, Nicky Bertollo2, William R. Walsh2, Katja Voss1, 1Sydney
University, Sydney, NSW,Australia; 2University of New SouthWales, Sydney, NSW,
Australia

We aimed to evaluate the achievable lateralization and strength of TTTA relative to
pin and tension band wiring for lateral TT transposition. We hypothesized that TTTA
would similarly lateralize of the TT while providing increased mechanical strength.

12 paired cadaveric tibiae were used. TT position was determined with CT; bones
were then randomly assigned into TTTA and PTB groups. The PTB group had a TT
osteotomy and fixation with pin/tension band wiring; the TTTA group had a TTA
performed with lateralization of the TT by 50% of cage depth, using spacers on the
cranial cage screw. Postoperative CT determined lateralization and craniocaudal
deviation. Single axial distractive loading was applied to the patella at 90° to the tibial
plateau, and peak load, energy, and stiffness were calculated.

There were significant differences in lateralization (PTB 67.92 � 5.06%; TTTA
88.51 � 5.52%) (P ¼ 0.0173) and craniocaudal deviation (PTB ‐8.30 � 1.45%;
TTTA 6.83 � 0.60) (P ¼ 0.0001). There were no significant differences in peak load
to failure (PTB 1448.04 � 121.54 N; TTTA 1597.09 � 43.81 N) (P ¼ 0.4541),
energy to failure (PTB15013.69 � 2719.37 N mm;TTTA17314.24 � 887.29 N mm)
(P ¼ 0.646), or stiffness (PTB 102.84 � 4.67 N/mm; TTTA 92.93 � 4.84 N/mm)
(P ¼ 0.2716).

TTTAwas more effective at lateralization of the TT, and of comparable strength to
PTB. Greater support of the osteotomized fragment with TTTA may resist cyclic
loading, and requires evaluation. Advancement of the TT may be advantageous in
reducing retropatellar force and femoropatellar pain.

Comparison of Platelet Counting Technologies in Equine Platelet Concentrates.
Caitlin O’Shea1, Stephen R.Werre2, Linda A. Dahlgren1, 1VMRCVM,Virginia Tech,

Blacksburg, VA; 2Laboratory for Study Design and Statistical Analysis, VMRCVM,
Blacksburg, VA

Platelet rich plasma (PRP) is a popular therapy for the treatment of various equine
orthopedic diseases. Absolute platelet andWBC numbers in PRP are critical, but vary
between commercial devices. Accurate documentation of platelet numbers is essential
for prospective evaluation of clinical outcomes, but can be problematic in platelet
concentrates depending on the method used. The objectives of this study were to
compare the performance of four platelet counting technologies in equine platelet
concentrates and to evaluate the ability of the Magellan PRP system to concentrate
equine platelets. We hypothesized that optical scatter technology would be most
reliable and that the Magellan system would generate platelet concentrations greater
than 500,000/ml. Platelets were quantified in PRP produced from 32 horses using four
counting methods: optical scatter, impedance, manual counting, and fluorescent
antibody flow cytometry. Platelet concentrations were compared using Passing and
Bablok regression analyses and mixed model ANOVA. Systematic and proportional
bias was observed between optical scatter and impedance methods. No bias
(systematic or proportional) was observed among any of the other counting
methods. On average there were no significant differences between the four counting
methods. The Magellan system generated high platelet concentrations (893,090 �
226,610/mL) as well as higher than expected WBC concentrations (35,806 �
9,971/mL). All four counting technologies evaluated offered acceptable precision and
reproducibility for use on equine platelet concentrates and may be useful in future
studies investigating equine PRP. The Magellan system delivered desirably high
platelet concentrations; however, WBC concentrations may be unacceptably high for
some orthopedic applications.

Owner Perspective and Satisfaction Following Canine Limb Amputation.
Morika Ogawa, Kevin Coleman, Karen Cornell, Chad Schmiedt, Corey Saba,
MaryAnn Radlinsky. University of Georgia, Athens, GA

Limb amputation is a common surgery performed in dogs. Although the majority
of the veterinary community believes that most dogs quickly adapt to ambulation with
three legs following amputation, some owners are reluctant to pursue surgery. We
hypothesized that the majority of owners who consented for amputation would
report a positive outcome, even if their initial reaction regarding amputation was
negative. Medical records of dogs that underwent limb amputation at the University
of Georgia Veterinary TeachingHospital between 2005 and 2012were retrospectively
reviewed. Owners were interviewed regarding their pet’s adaptation following
limb amputation, and their perception of post‐surgical outcome as compared to
their initial feelings about the surgery. Of the 118 records reviewed, 64 owners
were contacted and responded to the interview. Seventy‐eight percent thought
their dogs adapted better than expected, 17% thought they adapted as expected
and 5% thought they did worse than expected. If faced with the decision to
amputate again, 94% said they would, 5% said they would not, and 2% were
undecided. Based on these results, owner expectations were met or exceeded in a
majority of cases and most owners would consent to limb amputation again. This
information may aid veterinarians in educating and reassuring clients about canine
amputation.

Expression of the Immunomodulatory Cytokines Interleukin‐10 and Interleu-
kin‐6 is Increased in Equine MSCs Cultured in an Inflammatory Environment
In Vitro. Kyla F. Ortved, James Witten, Alan J. Nixon. Cornell University, Ithaca,
NY

Joint injury and subsequent inflammation is common in equine athletes. Joint
inflammation is accompanied by an increase in the production of catabolic cytokines
including IL‐1b and TNF‐a which up‐regulate destructive enzymes including
MMPs and ADAMTSs. These alterations in the joint environment lead to disruption
of cartilage homeostasis and progressive degradation of the extra‐cellular matrix
(ECM). The immunomodulatory properties of MSCs have recently been investigated
in tissue healing. IL‐10 is a known anti‐inflammatory cytokine produced by
MSCs and has been shown to have a protective role in inflamed joints. The role of
IL‐6 in joint pathology remains largely unknown with recent studies suggesting it
has an anabolic effect on chondrocytes and may help protect against ECM
degradation. MSCs were cultured in 24‐well plates for 24 hours. MSCs were then
stimulated with lipopolysaccharide (LPS) at 25ug/ml, 50 ug/ml and 100 ug/ml or
rhTNF‐a at 25 ng/ml and 50ng/ml for 24 hours. Cells were lysed after 24 hours and
RNAwas isolated. Gene expression was determined using qRT‐PCR for IL‐6, IL‐10,
IL‐1b, TNF‐a and18S. Stimulation of MSCs with LPS (100mg/ml) significantly
increased IL‐10 expression over control (P ¼ 0.049). IL‐6 expression was
significantly increased when MSCs were stimulated with LPS at 25 mg/ml,
50 mg/ml and 100 mg/ml and TNF‐a at 25 mg/ml (p MSCs in an inflammatory
environment in vitro appear to up‐regulate expression of IL‐10 and IL‐6. These
cytokines may play a protective role in joint inflammation through their
immunomodulatory effects.
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Improved Repair of Full‐Thickness Equine Articular Cartilage Defects Using
Implantation of Autologous Chondrocytes Transduced with rAAV5‐IGF‐I.Kyla
F. Ortved, Laila Begum, Alan J. Nixon. Cornell University, Ithaca, NY

Articular cartilage injury occurs frequently in the equine athlete often precipitating
debilitating osteoarthritis. Articular cartilage has minimal healing capabilities and
gene‐enhanced chondrocyte implantation may improve repair with IGF‐I aiding in
recovery. This study evaluated rAAV5‐IGF‐I transduced chondrocytes on repair of
full‐thickness chondral defects in the equine stifle. scAAV5‐IGF‐I and scAAV5‐eGFP
vectors were made using a triple plasmid helper virus free method. Cartilage was
harvested arthroscopically from the talus of 24 two‐four year‐old horses.
Chondrocytes were isolated and stored frozen. 15‐20 million cells were thawed,
cultured and infected with 105 AAV vg/cell. Chondrocytes from 8 horses were
transduced with rAAV5‐IGF‐I, chondrocytes from 8 horses with rAAV5‐eGFP, and
chondrocytes from 8 horses were not transduced. A 15mm full‐thickness defect was
created arthroscopically in the LTR of both femoropatellar joints. The treatment defect
was filled with chondrocytes in autogenous cryoprecipitated fibrinogen and Caþþ
activated thrombin. The control defect received fibrin alone. Implantation of
autologous chondrocytes transduced with rAAV5‐IGF‐I resulted in significantly
better total healing scores at 8 week second look and 8 month necropsy when
compared to control defects repaired with fibrin alone (P ¼ 0.008). Defects repaired
with rAAV5‐IGF‐I chondrocytes also had significantly better histological scores than
control defects and defects repaired with rAAV5‐eGFP or chondrocytes alone
(P ¼ 0.04). Arthroscopic implantation of autologous chondrocytes transduced with
rAAV5‐IGF‐I improved healing of chondral defects in the long term. Further long‐
term results will provide more information on the effect of genetically modified
chondrocytes on equine cartilage repair.

Comparison of Axial Distraction Force Applied to Four Different Connecting
Devices Attached to a Thoracostomy Tube. Ioannis Psathas, Lysimachos
Papazoglou, Dimitrios Bikiaris, Georgios Kazakos, Eleni Basdani. Aristotle
University Of Thessaloniki, Thessaloniki, Greece

Connectors are devices used in surgery to join thoracostomy tubes to a syringe or
thoracic drainage devices. Accidental dislodgement of connectors may lead to fatal
pneumothorax. Our hypothesis was that connectors supported with wire may have
similar failure mode compared to connectors having no wire. The aim of the present
experimental study was to compare axial distraction force and mode of failure
examined by an Instron dynamometer, applied to 4 different types of connecting
devices attached to a 20 F thoracostomy tube until failure occurred. Four groups of
connecting devices entered the study consisting of 10 samples each: 1) a 3‐way
stopcock with a male luer attached to a thoracostomy tube via a Christmas tree
connector with serrated barbs and secured to the tube with21 g orthopedic wire (LW),
2) a 3‐way stop cock with a male luer lock with rotating collar attached to a
thoracostomy tube via a Christmas tree connector with serrated barbs and secured to
the tube with 21 g orthopedic wire (LLW), 3) a Lopez valve attached to a tube with its
short port with serrated barbs (LS) and 4) a Lopez valve attached to a tube with its long
port with serrated barbs (LL). Significant differences between groups LW‐LS
(P ¼ 0.001), LLW‐LS (P < 0.0005) and LLW‐LL (P < 0.0005) were recorded.
Mean extension for LLW was significantly longer than this of groups LW
(P < 0.000), LL (P < 0.000) and LS (P < 0.000). It seems that LLW should be
preferred over LW, LS and LL devices.

Transdiaphragmatic Gastrotomy Approach for the Retrieval of Distal
Esophageal Foreign Bodies in 8 Dogs. Anna Delligianni, Lysimachos Georgios
Papazoglou, Eleni Basdani, Ioannis Savvas, Georgios Kazakos, Michael Patsikas,
Timoleon Rallis. Aristotle University of Thessaloniki, Thessaloniki, Greece

Esophageal foreign body obstruction is a life threatening condition of the canine
esophagus. Surgical removal of foreign bodies should be attempted if endoscopic
retrieval fails. The purpose of this study is to report the results of transdiaphragmatic
gastrotomy for the retrieval of distal esophageal foreign bodies in 8 dogs.

The records of 8 cases of distal esophageal foreign body obstruction not amenable
to endoscopic management that had transdiaphragmatic gastrotomy for foreign body
retrieval were reviewed.

Mean duration of clinical signs associated with esophageal foreign bodies was
5.25 days. Transdiaphragmatic gastrotomy was performed via an 8‐9th left intercostal
thoracotomy and clinical results were successful in 7 dogs. In one dog gastrotomy
failed to retrieve a foreign body and esophagotomy was performed. Foreign bodies
that were removed included 2 fish hooks and 6 animal bones. Postoperatively 6 dogs
had esophagitis and 1 dog died from pyothorax associated with esophageal
perforation 1 day after surgery. Seven dogs survived and were free of clinical signs
after a median follow up time of 15 months.

Transdiaphragmatic gastrotomy approach was used for the retrieval of distal
esophageal foreign bodies in 8 dogs. Clinical results were successful in 7 dogs and 1
dog died of pyothorax associated with esophageal perforation. Transdiaphragmatic

gastrotomy is an effective surgical technique for the retrieval of distal esophageal
foreign bodies.

Hepatic Lobectomy Using Linear Stapling Device in Cats: 18 Cases. Philippa
Rebecca Pavia, Janet Kovak McClaran. The Animal Medical Center, New York, NY

Hepatic lobectomy, or partial hepatectomy, is the treatment of choice for several
conditions, most notably hepatobiliary neoplasia as well as liver lobe torsion,
abscesses, or trauma. Although liver lobectomy has been studied in canine patients
and has been described in the cat, to the authors’ knowledge there are no studies to
date focusing on feline liver lobectomy. Reported complications following liver
lobectomy in the canine include postoperative hemorrhage, coagulopathy,
hypoglycemia, hypoalbuminemia, and ascites. Our purpose was to describe the
surgical technique and confirm procedural safety of feline liver lobectomy using a
linear stapling device, and to identify factors prognostic for long‐term survival time.
We hypothesize that feline liver lobectomy using a linear stapling device is technically
feasible and factors will be identified that are associated with survival time.

Eighteen cats underwent liver lobectomy using linear stapling device within the
study period (2007‐2011). Lobectomy was performed without major intraoperative
complication in 17 cases; postoperative bleeding was noted in one case (hemorrhage
at the site of partial lobectomy). Of the 18 cats, 14 (78%) survived to discharge.
Overall median survival time (MST) was 136.5 days. On log‐rank univariate analysis,
preoperative presence of abdominal fluid (P ¼ .002), preoperative anemia (P ¼ .03),
and perioperative transfusion (P ¼ .01) were associated with decreased overall
survival time. Presence of neoplasia does not appear to negatively impact survival.
Anemia after surgery was common (89%) with 2 cats (11%) requiring intraoperative
transfusions. Overall rate of transfusion administration during hospitalization
was 61%.

Using Low‐Field Standing MRI to Compare Bone Changes in the Fetlock Joint
of 21 ThoroughbredRacehorses That Sustained a Catastrophic Fracture with 16
Control Horses. John G. Peloso1, Noah D. Cohen2, James B. Vogler3, Patricia A.
Marquis4. 1Equine Medical Center of Ocala, Ocala, FL; 2Texas A&M University,
College Station, TX; 3Doctors Imaging Group, Gainesville, FL; 4Florida Racing,
Miami, FL

The fetlock joint is the most common site of musculoskeletal disease leading to
euthanasia in Thoroughbred racehorses in the USA, UK, and Hong Kong. A report
using MRI in 96 Thoroughbred racehorses with catastrophic fetlock fractures (CFF)
suggested that MRI findings might have prognostic value in preventing catastrophic
injury.

We hypothesized that standing MRI (sMRI) would identify a significantly greater
degree of bone change in Thoroughbred racehorses with CFF when compared to
controls. Thoroughbreds with CFF (n ¼ 21) were compared to controls (n ¼ 16)
using the sMRI. Racing characteristics and bone scores of sMRI images were
compared to non‐fractured control limbs. Information for analysis from sMRI images
and past performance was collected by the lead author. Association of fracture status
(case or control) with continuous variables was assessed by Wilcoxon rank‐sum tests
and for categorical variables using chi‐squared or Fisher’s exact tests with
significance set at P < 0.05. The proportion of cases with high signal on STIR for
the lateral condyle was significantly (P ¼ 0.0119, sensitivity ¼ 56%, specificity
¼ 89%) greater than controls. The proportion of cases classified as whole condyle of
the lateral condyle (67%; 6/9) was significantly (P ¼ 0.0005, sensitivity ¼ 67%,
specificity ¼ 100%) greater than that controls (0%; 0/16).

The sMRI identified a significantly greater degree of bone change in racehorses
with fracture compared to controls. The identified changes may be a useful pre‐race
screening test to identify horses at increased risk of fetlock fracture.

Postoperative Complications Following Colic Surgery in Geriatric Versus
Mature Non‐Geriatric Horses.Deanna Pie1, Louise L. Southwood2, Sue Lindborg2.
1Worcester, MA; 2University of Pennsylvania, Kennett Square, PA

The impression of many clients and clinicians is that geriatric horses have a more
prolonged and complicated recovery from colic surgery. The purpose of this
retrospective case series was to compare the occurrence rate of and mortality
associated with postoperative complications in geriatric and mature horses after colic
surgery.

Medical records were evaluated from 2000–2010 for horses aged � 20 years
(geriatric, n ¼ 78) and 4–15 years (mature non‐geriatric, n ¼ 156) that underwent
exploratory celiotomy for colic and survived for �24 hours postoperatively.
Postoperative complications evaluated included postoperative reflux (POR), diarrhea,
fever, leukopenia, incisional infection, incisional dehiscence, thrombophlebitis, colic,
relaparotomy, pneumonia, and laminitis. The non‐survival rates of geriatric and
mature horses with these complications were compared. Data were analyzed using a
Chi squared test or an analysis of variance. Level of significance was P < 0.05.

Veterinary Surgery 42 (2013) E1–E33 © Copyright 2013 by The American College of Veterinary Surgeons E23

ABSTRACTS



Geriatrics had a higher incidence of POR and inappetence; however, these were
associated with small intestinal strangulating lesions and intestinal resection,
respectively, and not age in a multivariable analysis. Survival outcomes with and
without complications were similar between the two age groups.

In general, geriatric horses did not have a higher rate of complications compared to
mature horses and had similar survival outcomes regardless of lesion category or
complications encountered. The results of this study offer firm data showing that
geriatrics have similar postoperative expectations as their mature counterparts.

A Retrospective Study of the Postoperative Outcomes of Unilateral Arytenoid
Lateralization for Treatment of Laryngeal Paralysis in 133 Dogs (2000–2011).
Kathryn Pitt1, Ann E. Heffernan2, Robert J. Hardie2. 1Batavia, IL; 2University of
Wisconsin School of Veterinary Medicine, Madison, WI

The purpose of this study is to describe the acute postoperative complications and
outcome for dogs with laryngeal paralysis treated with unilateral arytenoid
lateralization (UAL).

Medical records from 2000 to 2011 were reviewed. Complications were
categorized as major or minor. Major complications included those requiring
aggressive medical management or hospitalization, aspiration pneumonia, or death.
Minor complications included those that did not require hospitalization or responded
to conservative medical management. One hundred thirty‐three dogs were included in
this study. Most common breed was Labrador Retriever (65). Mean age was 11 years.
Mean postoperative hospitalization time was 48 hours. Sixty‐one dogs (45%)
presented in May‐August.

Laryngeal paralysis was bilateral in 89 and not specifically described but presumed
bilateral in 44. Etiology was idiopathic in 132 and congenital in 1. Hypothyroidism
was diagnosed in 9. Metoclopramide was administered perioperatively in 16 dogs.
Major complications included aspiration pneumonia (24) and death (3). Minor
complications included regurgitation (31), incisional seroma (13), vomiting (11),
incisional infection (2), and oral pharyngeal hematoma (1). The 3 deaths resulted from
severe aspiration pneumonia. One dog that received metoclopramide developed
aspiration pneumonia.

Overall, complications reported are similar to previous reports. Acute postopera-
tive morbidity rate was 40%, aspiration rate was 18%, and mortality rate was 2%.
Despite long‐term use and refinement of a single surgical technique for treating
laryngeal paralysis, major and minor complications remain relatively high. Further
clinical studies investigating measures to reduce postoperative aspiration, such as
metoclopramide, are warranted.

In Vitro Mechanical Evaluation of the Equine Laryngeal Tie‐Forward
Procedure: Effects of Suture Configuration and Suture Material. Marcos P.
Santos1, Santiago D. Gutierrez‐Nibeyro1, Gerald J. Pijanowski2, .Amy J. Wagoner
Johnson3, Gavin P. Horn3, David J. Schaeffer2. 1Department of Veterinary Clinical
Medicine, Champaign‐Urbana, IL; 2Department of Comparative Biosciences,
Champaign‐Urbana, IL; 3Mechanical Science and Engineering, Champaign‐Urbana,
IL

The laryngeal tie‐forward (LTF) procedure is currently a popular surgical treatment
for dorsal displacement of the soft palate. However, no pre‐clinical mechanical testing
of the surgical construct has been carried out to determine the effect of different suture
materials on the surgical constructs. Thus, we developed an in‐vitro testing model that
mimics the loads encountered by the LTF construct in vivo to determine the
mechanical strength of commonly used suture materials for upper airway surgery,
braided polyester (Ethibond®) and braided polyblend (Fiberwire®). In addition, we
compared the mechanical properties of a standard and a modified LTF surgical
technique developed by our group. As expected, LTF constructs performed with
Fiberwire® were stiffer, had lower displacement, and had higher load at failure than
ones performed with Ethibond® in single loading testing. The modified LTF
constructs had higher stiffness and loads at failure than the standard LTF constructs.
However, the modified LTF constructs had higher axial displacement at failure than
the standard LTF constructs independently of the suture material used. In‐vitro
mechanical testing using cadaveric larynges is our next step to determine the surgical
factors that affect the strength and modes of failure of the LTF construct.

Dynamic Respiratory Endoscopy of Standardbred Racehorses During Qualify-
ing Races. David T. Priest1, Jon Cheetham1, Abby Regner1, Lisa Mitchell1, L. Vince
Soderholm1, Youssef Tamzali2, Norm Ducharme1. 1Cornell University College of
Veterinary Medicine, Ithaca, NY; 2Ecole Veterinaire de Toulouse, Toulouse, France

Dynamic upper airway obstructions are a common cause of poor performance in
racehorses. Videoendoscopic examination of the equine upper airway during racing
has not previously been documented. This study describes the feasibility and
appearance of the upper airway by over‐ground respiratory endoscopic examination
during racing conditions. Over‐ground videoendoscopic examinations were

performed on 46 Standardbred racehorses during qualifying races. Examined horses
speeds were recorded throughout the race with a portable GPS device. Races were
filmed to provide subjective and objective measures of head position and driver aides
during the endoscopic examination. The procedure did not interfere with
performance, as there were no significant differences in race times between races
in which horses were examined with the endoscope in place and prior unexamined
races. Airway obstructions during or after the race were documented in 21 horses.
Most previously reported causes of upper airway obstruction were observed;
surprisingly bilateral ventro‐medial arytenoid displacement (VMAD) (n ¼ 5) was
seen during exercise as frequently as dorsal displacement of the soft palate (DDSP).
Although DDSP (n ¼ 10) was the most common diagnosis made, many displace-
ments (n ¼ 5) occurred after the race. Horses that demonstrated DDSP after the race,
had slower speeds than unaffected horses during the race. The occurrence of DDSP
immediately after exercise may be clinically relevant. VMAD may be an important
anomaly during racing. Racing endoscopy permits the diagnosis of upper airway
obstructions without affecting performance. This study is the first description of
videoendoscopic upper airway examinations performed during racing.

Gait Analysis in Dogs with Femoral Head and Neck Unilateral Excision Using a
Pressure‐Sensitive Walkway. Juliano Bortolo Conti1, Sheila Canevese Rahal1,
Felipe Stefan Agostinho1, Maria Jaqueline Mamprim1, Frederico O.B. Monteiro2.
1School of Veterinary Medicine and Animal Science, UNESP, Botucatu, Brazil;
2Universidade Federal Rural da Amazônia, Belém do Pará, Brazil

The aim of this study was to evaluate dogs with unilateral femoral head and neck
ostectomy using a pressure‐sensitive walkway. The hypothesis was that these dogs
exhibit changes in kinetic and temporospatial parameters due to the surgical
procedure that may detected by Symmetry Index (SI). Thirty dogs divided into two
groups were used: G1 had 15 clinically healthy dogs; G2 had 15 dogs that underwent
unilateral femoral head and neck ostectomy performed through access craniolateral
and without muscle interposition. The velocity was maintained from 0.9–1.1 m/s and
acceleration from ‐0.15 to 0.15 m/s2. Five valid trials were analyzed for each dog.
The peak vertical force, vertical impulse, gait cycle time, stance time, swing time,
stride length, and the percentage body weight distribution among the four limbs were
determined. The Symmetry Index was calculated between limbs for each variable in
G1 and G2. After this, Symmetry Indices were compared between Groups. Statistical
differences were observed for the Symmetry indices between G1 and G2 in several
temporospatial parameters. Impulse was statistically different comparing IS of the G1
hind limbs/forelimbs with G2 operated hind limb /ipsilateral forelimb and G2
operated hind limb/diagonal forelimb. In conclusion, dogs with unilateral femoral
head and neck ostectomy have changes mostly in temporospatial parameters that may
be detected by SI.

Intercostal Approach for Right Adrenalectomy: Description of the Technique
and Case Series. Luis R. Rivas1, Natalia Andrade2, Milan Milovancev3, MaryAnn
Radlinsky2, Karen Cornell2, Chad Schmiedt2 1Athens, GA; 2University of Georgia
College of Veterinary Medicine, Athens, GA; 3Oregon State College of Veterinary
Medicine, Corvallis, OR

Because of its location dorsal to vena cava, the right adrenal gland can be difficult
to expose through a ventral midline incision. We describe a novel technique for an
intercostal approach for right adrenalectomy and report the results of a retrospective
case series of 11 dogs. With the dog in left lateral recumbency, an incision is made
between the 12th and 13th rib, at the transverse vertebral process and coursing
ventrally. The incision curves cranially at the distal margin of the 12th rib following
the costal margin and extends to within 3–4 cm of the ventral midline. The abdominal
musculature is transected. The attachment of the diaphragm to the right abdominal
wall is transected. The right adrenal gland is identified and exposed cranial and medial
to the right kidney and dorsal to the vena cava. The median dog age was 10 years. The
intercostal approach to the right adrenal gland was successfully performed in all dogs.
Vascular invasion was present in the phrenicoabdominal vein (n ¼ 11) and the vena
cava (n ¼ 6). Masses were diagnosed as pheochromocytoma (4), adrenal cortical
tumor (5), and osteosarcoma (1). The most common postoperative complications was
hypoxemia (n ¼ 5), which resolved with oxygen supplementation or evacuation of
the iatrogenic pneumothorax. One dog was euthanized intraoperative, and no dogs
died postoperative period. The median survival time was 786 days. Exposure
provided by this approach is excellent and surgical complications in this series are
minimal.

Endoscopic‐Assisted Electrohydraulic Shockwave Lithotripsy of Calculi in the
Urinary Bladder in the Standing Sedated Horse. Michael Roecken1, Anton
Fuerst2, Christoph J. Lischer3. 1Tieraerztliche Klinik Starnberg, Starnberg, Germany;
2Clinic for Horses, Zürich, Switzerland; 3Clinic for Horses, General Surgery and
Radiology, Berlin, Germany
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Different surgical procedures have been published for removal of cystic calculi in
the male horse. The aim of this multi‐center case series was to evaluate surgical
technique and postoperative results by using transurethral, transendoscopic
electrohydraulic shockwave lithotripsy in the standing sedated horse.

In 24 male equids diagnosis of cystic calculi was confirmed by physical
examination, rectal palpation and videoendoscopy. An electrohydraulic lithotriptor
was used for all procedures. A videoendoscope was inserted transurethrally into the
bladder. The electrohydraulic shockwave fiber was introduced into the biopsy channel
of the endoscope and advanced until it contacted the calculus. With repeated
movements of the activated fiber, the calculus was disrupted into fragments (<1 cm in
diameter) and removed by lavaging the bladder with saline solution.

No intraoperative complications occurred. In 84% of the patients cystic calculi
were disintegrated in one to two sessions. Minor postoperative complications occured
in 21% of cases (n ¼ 5). One serious complication occurred in a horse which
developed a bladder rupture 36 hours postoperative. Surgical repair failed so the
horse had to be euthanized. Endoscopic re‐examination of 23 horses showed
no evidence of urinary debris or calculi. In the mean long‐time follow‐up (18.8
months), all horses had returned to their intended activity without recurrence of
clinical signs.

In this retrospective study the transendoscopic electrohydraulic lithotripsy has
clinically been proven to be effective for disintegration and removal of especially low
density calcium carbonate cystic calculi in the standing sedated horse, avoiding
general anesthesia.

Modified Laryngeal Tie‐Forward Procedure for Greatment of “Small” Cleft
Palates in the Horse. Michael Roecken, Katharine Barske, Gesine Mosel.
Tieraerztliche Klinik Starnberg, Starnberg, Germany

Patients with small cleft palates are often presented with clinical symptoms more
related to those of DDSP than to those of cleft palate defect. The purpose of this
clinical study was to evaluate a modified laryngeal tie‐forward procedure for
treatment of small cleft palates, which failed in augmentation therapy.

Five horses, aged 2 to 8 years were presented with endoscopically confirmed small
cleft palates. After failed augmentation therapy, a modified tie‐forward procedure was
performed. Horses were placed in dorsal recumbency. A 15 cm midline incision was
made, extending from the rostral aspect of the basihyoid to the cranial border of the
cricoid. After exposure of the ventro‐lateral aspect of the larynx, the distance between
the caudal border of the basihyoid and the cranial aspect of the cricoid was measured,
before and after suture fixation. Fixation of the thyreoid cartilage to the basihyoid
bone was accomplished using two CCL lateral suture systems, in a flexed head
position of approx. 90°. Radiographic and endoscopic re‐evaluation were performed
24 hours postoperatively.

The length of cleft palate defects varied between 1.5 and 2.5 cm. Intraoperative
measurements between basihyoid and cricoid were 102 to 104 mm before and 58 to
64 mm after suture placement. Postoperative lateral radiographs and endoscopic re‐
evaluation revealed correct positioning of the epiglottis. Long‐term follow‐up showed
none of the horses had recurrence of clinical symptoms.

According to our results, the modified laryngeal tie‐forward procedure might be
suitable to compensate small cleft palate defects.

Laryngoplasty in Standing Horses. Fabrice Rossignol1, Amélie Vitte1, Michael
Maher2, Antoine Lechartier1, Manuel Martin‐Flores2, Norman Ducharme2. 1Clinique
équine de Grosbois, Boissy Saint Léger, France; 2Department of Veterinary Clinical
Sciences, Cornell University, Ithaca, NY

Laryngoplasty is the most commonly used surgical treatment for recurrent
laryngeal neuropathy (RLN) used in sport and race horses and is performed under
general anesthesia. Clinical efficacy is variable, ranging from 48% (racing horse) to
95% (sport horses). We hypothesize that the morbidity of general anesthesia would be
avoided by standing laryngoplasty and the position of the arytenoid cartilage could be
more easily assessed intra‐operatively. Between 2008 and 2013, 25 horses where
presented for treatment of grade 4 RLN. The procedure was first performed in a small
number of draft horses, and it became apparent that this procedure could also be
performed in sport horses. A custommade elastic implant (Lycra®) or a metric braided
polyester (no. 5 Fiberwire or no. 2 Fibertape®) was passed through the cricoid using a
passer device or a Deschamps Needle. The suture secured to the muscular process was
passed using either a 13 G Jamshidi bone marrow needle and a 1.5 mm crochet‐style
hook (n ¼ 11), a conventional taper point needle (n ¼ 10), or a 3.5 mm Titanium
corkscrew (n ¼ 4). Aside from the first 4 draft horses, the surgical time for the
laryngoplasty ranged from 40 to 60 min with a positive learning curve. There were no
major postoperative complications and postoperative inflammation wasminimal. One
horse developed an incisional infection that resolved with drainage. All but one of the
horses improved after surgery with noise reduction and improved exercise tolerance.
Laryngoplasty in standing horses is an acceptable technique that avoids risks
associated with general anesthesia.

Radius Medullary Decompression as Treatment for Lameness in a Horse. Luis
M. Rubio‐Martinez, Ann Carstens. University of Pretoria, Onderstepoort, South
Africa

Increased intraosseous pressure is a well‐characterized source of pain in humans
that can be successfully treated by surgical bone medullary decompression. This
report describes the clinical and diagnostic findings, treatment and successful
outcome of a horse with a 4‐week‐long non‐weight bearing lameness secondary to
suspect traumatically‐induced increased IOP in the left radius. Scintigraphic
examination characterized by severe increase in radiopharmaceutical uptake (IRU)
within the affected radius aided in the localization of the source of lameness. Bone
decompression of the affected radius was performed by drilling two 3.2‐mm tracts
through the lateral bone cortex into the bone medullary cavity. Intramedullary
pressure in the radius was measured (37–39–mmHg). Dramatic clinical improvement
was observed after surgical decompression of the affected and the horse showed full
recovery and returned to previous exercise by 12 months after treatment. Gradual
decrease in radial IRUwas observed during the following year. Increased intraosseous
pressure should be considered as a cause of lameness in horses and scintigraphic
examination may aid in its diagnosis. Bone medullary decompression may be a
successful treatment in some cases.

Transthecal Arthroscopy of the Palmar Distal Interphalangeal Joint in the
Horse. LuisM. Rubio‐Martinez1, Joe L. Bracamonte2, Samantha Tompkins1, Nicolas
F Villarino3. 1University of Pretoria, Onderstepoort, South Africa; 2University of
Saskatchewan, Saskatoon, SK, Canada; 3University of Tennessee, Knoxville, TN

The objective was to compare the conventional blind technique with a transthecal
approach for arthroscopic evaluation of the palmar aspect of the equine distal
interphalangeal joint (DIPJ). Cadaver forelimbs (n ¼ 26 pairs) from mature horses
were randomly assigned to either the conventional (C) or the transthecal (T) approach.
The conventional arthroscopic approach was performed as previously described and
the transthecal approach was performed through sharp dissection of the distal
reflection of the digital flexor tendon sheath. The proportion (0 to 100%) of the
navicular bone, palmar aspect of the condyles of the second phalanx, collateral
sesamoidean ligaments and palmar synovial pouches of the DIPJ that could be
visualized by each approach was evaluated by 2 independent equine surgeons. Limbs
were dissected and iatrogenic damage of relevant structures (navicular bone, second
phalanx and deep digital flexor tendon) assessed. Non‐directional Mann‐Whitney
U‐test was used to compare groups. Significance was set at P < 0.05. Transthecal
approach provided a larger examination (%; median [range]) of the navicular bone
(C: 91.2 [72.5‐100]; T: 100 [89.0‐100]; p

Canine Ovariohysterectomy Using a Bipolar Vessel Sealing Device. Sherisse
Sakals1, Clarence A. Rawlings2, Eric Hofmeister, MaryAnn Radlinsky. 1Dept of
Small Animal Clinical Sci., Saskatoon, SK, Canada; 2University of Georgia, Athens,
GA

The use of a bipolar vessel sealing device for canine ovariohysterectomy was
investigated. Our hypotheses were that successful canine ovariohysterectomy could
be achieved using a bipolar vessel sealing device and that its use would decrease
surgery time without adversely affecting postoperative patient comfort when
compared to traditional technique using suture ligation. Ovariohysterectomy was
performed on 20 female dogs randomly assigned to the bipolar vessel sealing device
group or the suture group. Surgery times were recorded. Baseline and postoperative
pain scoring was performed by one blinded observer using an interactive visual
analogue scale and a modified Glasgow composite pain score. Blood samples were
obtained preoperatively and at regular intervals postoperatively for measurement of
serum glucose and cortisol levels. Surgery duration was shorter using the bipolar
vessel sealing device (14.2 minutes � 3.5 minutes vs. 18.4 minutes � 3.8 minutes;
P < 0.02). No difference in pain scores was found at any time between groups.
The cortisol levels in the bipolar vessel sealing device group were significantly
lower than for the suture group (47.5 mmol/L � 20.5 mmol/L vs. 69.5 mmol/L
� 14.2 mmol/L). No complications occurred in either group. A bipolar vessel sealing
device can be used to seal the ovarian pedicles of dogs undergoing
ovariohysterectomy.

Preliminary Investigation of the Treatment of Subchondral Cystic Lesions in the
EquineMedial Femoral Condyle with a Transcondylar Bone Screw. ElizabethM.
Santschi1, Jarred M. Williams1, Joseph Morgan2, Christopher Johnson3, Alicia
Bertone1, James S. Juzwiak4. 1The Ohio State University, Columbus, OH; 2Equine
Medical Associates, Lexington, KY; 3Woodford Equine Hospital, Versailles, KY;
4Manor Equine Hospital, Monkton, MD

Subchondral cystic lesions (SCL) in the medial femoral condyle (MFC) of horses
can cause lameness. Our objective was to use a MFC transcondylar screw to promote
cyst healing and reduce lameness.
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A 4.5 mm lag screw was placed across MFC SCL in horses with hindlimb
lameness caused by SCL. Postop radiography and lameness examination were
performed at 30‐60 day intervals for 120 days. SCL healing was graded: 0 ¼ no
change, 1 ¼ 25% bone filling, 2 ¼ 50%, 3 ¼ 75%, and 4 ¼ 100%. Treatment was
considered successful if lameness was eliminated and � grade 2 healing occurred in
the SCL.

Twenty horses had 27 limbs treated; 7 bilaterally and 13 unilaterally. Nine horses
had adjunctive biologics placed into the cyst. The mean radiographic grade change at
30 days was 1.0, at 60 days 1.6, at 90 days 1.8, and at 120 days 2.6. In all horses
lameness was reduced by 1‐2 grades by 60 days after surgery, and in 15 it was
abolished by 60–120 days. In 5 horses, lameness persisted after 120 days. Of the 15
successes, all are in work (mean follow‐up of 12 months) without stifle lameness.
Successful treatment occurred in 78% of horses treated with biologic therapies and in
73% without.

Transcondylar screw placement promotes SCL healing and lameness reduction in
approximately 75% of all treated stifles and may exceed 90% in uncomplicated SCL.
The simplicity of the technique and lack of specialized equipment required should
make it an attractive option to equine surgeons.

Biomechanical Analysis of 5 mm Clamp Rod Internal Fixator/Intramedullary
Rod and 3.5 mm Limited Contact Dynamic Compression Plate/Intramedullary
Rod Constructs Under Bending or Torsional Loads in a Canine Femoral Gap
Model.W.Brian Saunders, Glen A. Bonin, Sean T. Baker, Caleb A. Davis, Aubrey A.
Hildebrandt, Don A. Hulse, Sharon C. Kerwin, Michael R Moreno. Texas A&M
University, College Station, TX

The Clamp‐Rod Internal Fixator (CRIF) was developed to provide veterinary
orthopedists with a versatile implant system for internal fracture fixation. The
objective of this study was to determine bending and torsional properties of CRIF/rod
and LC‐DCP/rod constructs in a canine femoral gap model. We hypothesized that
when compared to a 3.5 mm LC‐DCP/rod construct, the 5 mm CRIF/rod construct
would demonstrate increased stiffness and strength when examined in bending and
decreased stiffness and strength in torsion. Paired canine femora were treated with
40 mm mid‐diaphyseal ostectomies and randomized to LC‐DCP/rod or CRIF/rod
treatment groups. Five pairs of constructs were tested in bending and five pairs were
evaluated in torsion. Construct stiffness, strength, and bending angle at failure were
determined. For torsional testing, torsional loads were removed and residual rotation
was recorded as permanent angular deformation. Statistical comparisons were
performed using Student’s t‐tests. There was no significant difference in the bending
stiffness or strength for LC‐DCP/rod and CRIF/rod constructs. While there was no
significant difference in torsional stiffness up to 4.92 Nm (P ¼ 0.819), LC‐DCP/
rod constructs had significantly greater stiffness (0.303 � 0.079 Nm/deg)
(P ¼ 0.003) and strength (11.546 � 2.79 Nm) (P ¼ 0.012) when compared to
CRIF/rod stiffness (0.06 � 0.013 Nm/deg) and strength (6.078 � 0.527 Nm) at
torsional loads above 4.92 Nm. CRIF/rod constructs experienced significantly higher
permanent angular deformation (23.1 � 0.89deg) when compared to LC‐DCP/rod
constructs (7.47 � 2.08deg) (P < 0.001), confirming important differences in the
torsional properties of these systems. Our results should be considered within the
context of normal physiologic loads experienced by the canine femur during post‐
surgical convalescence.

Effects of Aurothiomalate Treatment on Canine Osteosarcoma in a Murine
Xenograft Model.Valery F. Scharf1, James P. Farese2, Dietmar W. Siemann3, Jeffrey
R. Abbott4, Matti Kiupel5, Marc E. Salute1, Rowan Milner1. 1Department of Small
Animal Clinical Sciences, Gainesville, FL; 2VCA Animal Care Center of Sonoma
County, Rohnert Park, CA; 3Department of Radiation Oncology, Gainesville, FL;
4Department of Infectious Diseases and Pathology, Gainesville, FL; 5Department of
Pathobiology and Diagnostic Investigation, Lansing, MI

Osteosarcoma is a highly fatal cancer, with most patients succumbing to metastatic
disease. The purpose of this study was to evaluate the effects of aurothiomalate on
canine osteosarcoma growth and metastasis in a mouse xenograft model. We
hypothesized that aurothiomalate would decrease osteosarcoma cell survival, tumor
cellular proliferation, tumor growth, and metastasis.

After performing clonogenic assays, aurothiomalate or a placebowas administered
to 54 mice inoculated with canine osteosarcoma. Survival, tumor growth,
embolization, metastasis, histopathology, cell proliferation marker Ki67, and
apoptosis marker caspase‐3 were compared. Statistical analysis was performed
using the Kaplan‐Meier method with the Log‐Rank test and one‐way analysis of
variance with the Tukey Test or Dunn’s Method.

Aurothiomalate achieved dose‐dependent inhibition of osteosarcoma cell survival
(P < 0.001) and decreased tumor growth (P < 0.001). Pulmonary macrometastasis
and Ki67 labeling were reduced with low‐dose aurothiomalate (P ¼ 0.033 and 0.005,
respectively), and tumor emboli and pulmonary micrometastases were decreased with
high‐dose aurothiomalate (P ¼ 0.010 and 0.011, respectively). There was no

difference in survival, tumor development, ulceration, mitotic indices, tumor necrosis,
non‐pulmonary metastases, and caspase‐3 labeling. Aurothiomalate treatment
inhibited osteosarcoma cell survival and reduced tumor cellular proliferation,
growth, embolization, and pulmonary metastasis. Given aurothiomalate’s established
utility in canine and human medicine, our results suggest that this compound may
hold promise as an adjunctive therapy for osteosarcoma. Further translational research
is warranted to better characterize the dose response of canine and human
osteosarcoma to aurothiomalate.

AModel of Ischemic Renal Fibrosis in Cats. Chad W. Schmiedt, Cathy A. Brown,
Scott A. Brown. University of Georgia, Athens, GA

Acute renal injury (AKI) is common in critically ill cats and evidence in other
species suggests AKImay predispose to chronic kidney disease (CKD). Our objective
was to define the effect of unilateral, in vivo warm renal ischemia on renal function as
a model of AKI in cats. 12 adult, purpose‐bred cats were anesthetized and underwent
unilateral renal ischemia (Day 0). Biopsies of the kidney were taken prior to ischemia,
after renal ischemia, and 1 hr after reperfusion. Serum creatinine (SC) and BUN, urine
protein:creatinine ratio, urine specific gravity, and glomerular filtration rate (GFR)
were measured on days ‐1 (baseline), 1, 3, 6, 12, 21 or 42. Hematocrit, WBC, and
platelet concentration and platelet function were measured. Cats (n ¼ 3) were
euthanized on days 3, 6, 12, 21, and 42 and a necropsy and histopathologic
examination was performed. The SC increased post‐ischemia with a maximum mean
SC of 1.85 mg/dL on day 6, which declined by day 12. GFR declined to 50% of
baseline on day 6. Histologically, only subtle changes were observed in intraoperative
biopsies. However, by day 3 renal tubules exhibited acute, severe necrosis of the thick
ascending limb followed by progressive tubular regeneration. Over time inflamma-
tion and then fibrosis was observed first at the corticomedulary junction, then within
the cortex. Finally, linear bands of fibrosis formed similar to lesions observed
spontaneous CKD. Transient unilateral renal ischemia affords a method of evaluating
treatments and consequences of AKI and renal fibrosis.

Biomechanical Testing of Lumbar Spinal Fracture Fixation Using 3.5 mm
String‐of‐Pearl Plates. Elizabeth Marie Schmitt, Karl H. Kraus, Stephanie Weisbart.
Iowa State University, Ames, IA

The SOP locking plate system is used for spinal stabilization. This study defines
gap stiffness of spinal SOP constructs, and mechanical performance of unilateral
compared to bilateral constructs.

Pig cadavers were used for testing. One vertebral motion unit (L3 and L4) was
isolated and adjacent vertebrae were potted. Bending forces were applied in four
directional planes; dorsal/ventral, ventral/dorsal, and right and left bending.
Displacement between vertebrae was measured. Gap stiffness was calculated
from resulting load displacement graphs. Unilateral or bilateral 6‐hole 3.5 mm SOP
plates were applied between the facets and lateral processes of L3 and L4 with two
screws at each end of the plate engaging the vertebral bodies. Two central holes were
left open. A 6 mm gap was created by removing the disk, endplates, facets, and soft
tissue structures between vertebrae. The constructs were tested in all four loading
directions. There was no statistical difference between two and one plate constructs in
ventral to dorsal bending, but there was in dorsal to ventral bending. There were
significant differences between two and one plate constructs in left bending and right
bending.

The lack of significance or small differences in stiffness between one and two
plates in ventral to dorsal bending may be related to plane of bending. In left and right
bending, however, the plates lie distant to mid sagittal bending plane andwould have a
far greater contribution to the area moment of inertia of the construct.

Equine Bone Marrow‐Derived Mesenchymal Stem Cells are Heterogeneous in
MHC Class II Expression and Capable of Inciting an Immune Response In
Vitro. Lauren V. Schnabel1, Lynn M. Pezzanite1, Douglas F. Antczak2, Lisa A.
Fortier1. 1Cornell University College of Veterinary Medicine, Ithaca, NY; 2Baker
Institute for Animal Health, Ithaca, NY

MSCs are routinely used to enhance tissue regeneration; however the
immunophenotype of early passage MSCs has not been described. The purposes
of this study were to immunophenotype P2‐P8 equine MSCs and to compare the
immunogenicity of MSCs with differing MHC II phenotypes through mixed
leukocyte reactions (MLRs). Our hypotheses were that MSCs would be heteroge-
neous in MHC II expression and that negative MSCs would have low
immunogenicity while those that were positive would be immunogenic.

MSCs and peripheral blood leukocytes (PBLs) were obtained from horses of
known MHC haplotype. Immunophenotyping of MHC II was performed using flow
cytometry. Modified one‐way MLRs were performed using MHC‐matched and
mismatched responder PBLs and stimulator PBLs and MSCs. Following culture,
PBLs were stained with CD3/APC antibodies. Proliferation of gated CFSE‐labeled
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CD3þ responder T cells was evaluated via CFSE attenuation using flow cytometry
and reported as number of cells in the proliferating T cell gate.

MSCs (n ¼ 10 horses, 13 bone marrow aspirates) varied widely in MHC II
expression from P2‐P8. MSCs from 11 of 13 aspirates were positive for MHC II
expression at P2 and 6 of those 11 remained positive through P8.MSCs from only one
horse were MHC II negative from P2‐P8 which was repeatable on a second aspirate.
MLR results revealed that MHC II positive MSCs caused significantly increased
responder T cell proliferation compared to MHC II negative and MHC‐matched
MSCs. These results suggest that MSCs must be immunophenotyped and confirmed
as MHC II negative prior to allogeneic application.

Intranasal Mucosal Contact Points in Brachycephalic Dogs Before and After
Laser‐Assisted Turbinectomy (LATE). Riccarda Martina Schuenemann1, Gerhard
U. Oechtering2. 1Small Animal Clinic Augsburg, Augsburg, Germany; 2University of
Leipzig, Leipzig, Germany

Many brachycephalic dogs (BD) suffer both from extra‐and intranasal airway
obstruction, the latter caused by undersized nasal cavities, hypertrophic conchae and
septal deviations. Narrowing of intranasal passageways leads to a convergence of
mucosal surfaces finally forming intranasal mucosal contact points (IMCP) thus
obstructing intranasal lumina. The first objective of this study was to evaluate
prevalence of IMCP in BD compared to normocephalic dogs (ND). Intranasal
obstruction can be treated by laser‐assisted turbinectomy (LATE), after which a
certain degree of turbinate regrowth commonly occurs and is desired. The second
objective was to evaluate regrowth and IMCP after LATE. 82 BD and 25 ND were
rhinoscopically evaluated. 80 of the BD received turbinectomy as treatment of
intranasal obstruction and were re‐evaluated after six months. Preoperatively, the
mean number of IMCP was 3.0 in French bulldogs (FB) and 1.7 in pugs, 0.3 in small
ND and 0.1 in large ND. Six months after LATE, 96% of FB and 65% of pugs showed
varying degrees of structured turbinate regrowth. Average number of IMCPwas 1.2 in
FB and 0.2 in pugs, which was significantly different from pre‐op (p < 0.0005).
Intranasal mucosal contact was identified as a common problem in BD. Dogs with
obstructing conchae can benefit from a LATE. Non‐obstructing regrowth of conchal
structures is desired in order to optimize the important thermoregulatory function of
nasal ventilation in canines. The significantly lower number of IMCP in regrown
turbinates indicates their non‐obstructive character and resembles a more physiologi-
cal situation.

Chemokine Monocyte Chemoattractant Protein‐1 Production in Equine
Chondrocyte Cultures: Differential Inhibition by Phenylbutazone and ASU
Combination. Erica Secor1, Mark Grzanna2, Lowella Heinecke2, Stacy Ownby2,
Kristen Walker2, Abigail Mrozinski2, Ann Rashmir‐Raven3, Carmelita Frondoza2.
1Dover, NH; 2Nutramax Laboratories, Edgewood, MD; 3Michigan State University,
East Lansing, MI

Osteoarthritis (OA) contributes to poor performance due to lameness in horses.
OA is attributed to excess production of inflammatory mediators including
chemokines which are thought to induce metalloproteinases (MMPs) that can
destroy cartilage and elicit pain. We hypothesized that equine chondrocyte cultures
can be stimulated to produce the chemokine macrophage chemoattractant protein‐1
(MCP‐1) andMMP‐3 via NF‐kB. As a comparison, we evaluated PGE2 production, a
well‐documented MMP and pain‐inducer. We also determined whether MCP‐1 and
PGE2 production will be similarly inhibited by the NSAID phenylbutazone (PBZ), or
by the combinations of avocado/soybean unsaponifiables (ASU), glucosamine
(GLU), and chondroitin sulfate (CS). These agents demonstrate anti‐inflammatory
activity and have been used for the management of OA in horses and other species.
Chondrocytes stimulated with IL‐1b or LPS significantly increased MCP‐1 and
PGE2 production and showed NF‐kB translocation. Interestingly, PBZ did not
reduce MCP‐1 production but reduced PGE2 production. In contrast, treatment with
[ASU þ GLU þ CS] significantly reduced both MCP‐1 and PGE2 production.
Both PBZ and [ASU þ GLU þ CS] inhibited IL‐1b‐induced NF‐kB translocation.
Explants activated with IL‐1b showed increased MMP‐3 production which was
inhibited by PBZ or [ASU þ GLU þ CS]. The present study indicates that an
inflammatory pathway involving MCP‐1 is not affected by PBZ. Whether
other NSAIDs show a profile similar to PBZ remains to be determined. Our finding
supports the notion that a multimodal treatment regimen involving NSAIDs
and [ASU þ GLU þ CS] may provide a more effective resolution of joint
inflammation.

Equine Proximal Interphalangeal Joint Arthrodesis Using a Locking Compres-
sion Plate and Tissue Engineering. Jong‐pil Seo1, Takashi Yamaga1, Nao Tsuzuki1,
Kazutaka Yamada1, Shingo Haneda1, Hidefumi Furuoka1, Yasuhiko Tabata2, Naoki
Sasaki1. 1Obihiro University of Agriculture and Veterinary Medicine, Obihiro, Japan;
2Kyoto University, Kyoto, Japan

The aim of this study was to evaluate a locking compression plate (LCP) and
gelatin/b‐tricalcium phosphate sponge loaded with mesenchymal stem cells and bone
morphogenetic protein‐2 (GT‐MSC‐BMP‐2) for arthrodesis of the proximal
interphalangeal joint (PIPJ) in horses.

The PIPJ of both forelimbs were stabilized with 5‐hole 4.5‐mm LCPs (n ¼ 6)
using a minimally invasive technique. Then, for one randomly selected PIPJ of each
horse, intra‐articular drilling was performed to create a drill hole and the GT‐MSC‐
BMP‐2 was implanted into this drill hole (LCP‐TE technique). Lameness and
radiographic evaluations were performed before and at 1, 2, 3, 4, 8, 12, and 16 weeks
after surgery. Horses were euthanatized at 16 weeks. Computed tomography (CT)
evaluations and gross and histological examinations were performed for the treated
PIPJs.

Minimally invasive PIPJ arthrodesis with LCP demonstrated low postoperative
infection rates. The LCP‐TE technique resulted in significantly higher radiographic
and CT scores, and greater destruction of the articular cartilage than the LCP fixation
alone. However, complete PIPJ arthrodesis was not achieved with either technique.

Although complete arthrodesis was not achieved, the LCP‐TE technique
facilitated osteoarthritis process, which is considered to be a part of ankylosis
progression. Better results may be obtained with technique modifications for BMP‐2
delivery and articular cartilage removal.

An Innovative Acellular Bi‐Phasic Scaffold for Articular Cartilage Reconstruc-
tion. Jonathan Shani1, Elizaveta Kon2, Andrew Levy3, Kenneth Zaslav4, Dror
Robinson5, Nir Altschuler5. 1ChavatDaat Vet Reffral, Tel Aviv, Israel; 2Rizzoli
Orthopedic Institute, Bologna, Italy; 3Center Sports Medicine, Millburn, New Jersey;
4Cartilage Restoration Center, Richmond, VA; 5Cartiheal, Kfar Saba, Israel

Osteochondral articular defects occur in the veterinary and human orthopedics.
Tissue damage extends to the sub‐chondral bone. Reconstructing such lesion
involves repair of two different tissues with different healing abilities. The
optimal scaffold allows bone and cartilage repair. This study was designed to
assess the ability of a bi‐phasic cell‐free scaffold to regenerate bone and hyaline
cartilage.

In 16 Saanen goats a critical sized focal cartilage defect measuring 6 mm diameter
by 10 mm depth was created in themedial femoral condyle, a bi‐phasic implant Agili‐
C® was inserted into the defect. Eight goats served as empty defect control. The goats
were followed for periods of six and twelve months after which they were sacrificed.
Macroscopic evaluation by independent blinded observers (according to Fortier and
ICRS), radiographs, micro CT, MRI and blinded histology evaluation of the condyle
were performed.

Histological results showed that in the implanted goats, there was hyaline cartilage
and bone repair. Morphological evidence of hyaline cartilage as confirmed by the
marked presence of proteoglycans, collagen type II, and absence of collagen type I.

The study indicates that an acellular bi‐phasic implant is capable of reconstructing
cartilage and subchondral bone in an acute focal defect in a caprine model. Histology
and MRI conforms the formation of hyaline cartilage, containing type II collagen and
does not contain type I collagen. The cartilage undergoes zonation indicating
maturation of the tissue. Acellular bi‐phasic scaffold is capable of supporting repair of
hyaline cartilage in a caprine model.

Impact of Ischemia onComponents of the Equine StemCell Niche asDetermined
by Immunofluorescence. Leslie Smith, Liara Meg Gonzalez, Anthony T. Blikslager.
North Carolina State University, Raleigh, NC

Colic is a major cause of morbidity and mortality in horses. Death results from
acute circulatory failure secondary to intestinal ischemia and sepsis. Intestinal stem
cells reside within a cluster of supportive cells termed the stem cell niche located in the
crypts. Understanding changes to these cell populations during injury and repair may
provide insight into mucosal regeneration. The hypothesis was that the stem cell niche
can be characterized in normal and ischemic‐injured equine mucosa using biomarkers
validated in other species.

Intestinal biopsies were collected from 10 normal horses euthanized for reasons
other than this project and intra‐operatively from horses admitted to the NCSU
veterinary teaching hospital for colic where intestinal resection was required. Tissue
was fixed, cryoprotected, embedded and sectioned. Cell marker characterization via
immunofluorescence (IF) was performed on both tissue sources. Antibodies were
selected based on their proven utility as specific biomarkers in other animal models.

Tissue was successfully labeled using Sex determining region Y‐box 9 (SOX9),
proliferative cell nuclear antigen (PCNA), mucin2 (MUC2), chromogranin A
(CHGA), beta‐catenin, and sucrase isomaltase (SI) for stem/progenitor, proliferative,
goblet, enteroendocrine, epithelial and absorptive cells, respectively. Current work
includes IF on additional samples of ischemic‐injured intestinal epithelium to
determine statistical differences between normal and injured tissue, as well as testing
additional antibodies. Subjective analysis of clinical cases indicates a decrease in both
progenitor and goblet cells. The findings from this project provide the technical
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platform for future efforts focusing on regenerative medicine in horses to increase
survival from colic.

Laparoscopic Medial Iliac Lymph Node Extirpation in Dogs.Michele A. Steffey,
Leticia Daniel, Philipp D. Mayhew, Mark Fuller, Andrea Smith, Joao H.N. Soares.
University of California‐Davis, Davis, CA

Assessment of the medial iliac lymph nodes (MILNs) for metastatic disease is an
important predictor of outcome in canine patients with anal sac adenocarcinoma and
other neoplastic diseases. Our objective was to assess the feasibility of laparoscopic
MILN identification and excision, and to describe the anatomic landmarks and
surgical approach in dogs. We hypothesized that MILNs would be consistently
identified and surgically excised via a laparoscopic approach with few complications.
Eight healthy purpose‐bred male hound‐mix dogs were enrolled in this experimental
study and randomized to groups of left‐sided or right‐sided lateral laparoscopic
surgical approaches. MILNs ipsilateral to the approach were successfully removed in
all dogs. The median dissection time for the left MILNs was 14.5 minutes (range 9‐22
minutes). Themedian dissection time for the rightMILNs was 13minutes (range 5‐19
minutes). The contralateral MILN was not identified in any dog. Observed
complications included: splenic trauma at port placement (n ¼ 1), moderate
hemorrhage from the abdominal wall during port placement via the Hasson technique
(n ¼ 2), moderate hemorrhage from the perinodal tissue (n ¼ 1), observed tearing of
the MILN capsule during retraction dissection (n ¼ 3). Laparoscopic MILN
extirpation is a feasible technique in dogs with normal MILNs. Further study is
warranted to determine the feasibility of this technique in patients with
lymphadenopathy.

Thoracoscopic Tracheobronchial lymph Node Extirpation in Dogs. Michele A.
Steffey, Leticia Daniel, Philipp D. Mayhew, Andrea Smith, Mark Fuller, Joao H.N.
Soares. University of California‐Davis, Davis, CA

Assessment of the tracheobronchial lymph nodes (TBLNs) for metastatic disease
is an important predictor of outcome in canine patients with primary bronchioalveolar
carcinoma. Our objective was to assess the feasibility of thoracoscopic TBLN
identification and excision, and to describe the anatomic landmarks and surgical
approach in normal dogs. We hypothesized that TBLNs would be consistently
identified and excised with few complications. Eight healthy male hound‐mix dogs
were enrolled in this experimental study, and randomized to groups of left‐sided or
right‐sided lateral thoracoscopic surgical approaches. One‐lung ventilation was
established with either a Robert Shaw double‐lumen endobronchial tube or bronchial
blocker. TBLNs were successfully identified in 4/4 right‐sided approaches and 3/4
left‐sided approaches. There were no significant perioperative complications and the
right, left, and central TBLNs were successfully removed in all dogs in which they
were identified. The median dissection time for the left TBLNs was 13 minutes (range
7–50 minutes). The median dissection time for the right TBLNs was 12.5 minutes
(range 10–26 minutes). Dissection of the central TBLNs was achieved from the right
side, and the median dissection time was 11 minutes (range 5–14 minutes). The
central TBLN was not identified from the left‐sided approach. Thoracoscopic TBLN
extirpation is a feasible technique in dogs with normal TBLNs. Further study is
warranted to determine the feasibility of this technique in clinical patients with
lymphadenopathy. The central TBLN should be approached from the right side of the
thorax.

Distribution and Effects of Tendon‐Derived Cells Injected into Healing
Tendon over Time. Allison Worster Stewart, Matthew Cleland Stewart, Mayandi
Sivaguru, Sushmitha Durgam, Holly C. Pondenis. University of Illinois, Urbana,
IL

Tendon injuries are common cause of loss of athleticism. Thousands of horses with
tendon injuries have been treated with intralesional injections of mesenchymal stem
cells. The purpose of this study was to evaluate the distribution and effects of tendon‐
derived cells on healing tendons over time.

All procedures were approved with IACUC. Eight horses had one hind limb
superficial digital flexor tendon (SDFT) injected with collagenase. Three weeks later
(Day 0), the tendons were injected with 10 � 106 tendon‐derived cells labeled with
DiI. Two injured tendons were harvested 1, 2, 4, and 6 weeks following injection. All
tendons were evaluated for DiI labeled cells, DiI quantification, DNA content,
collagen synthesis, proteoglycan synthesis, and mRNA expression levels of collagen
I, collagen III, COMP, and tenomodulin.

At 1 week post‐injection the labeled cells were present in large clusters with
significant increases in DNA content. By 2–4 weeks the labeled cells dispersed and
decreased in number. By 6 weeks very few labeled cells were detected. All injured
tendons had upregulation of collagen and proteoglycan synthesis when compared to
normal tendon. Similarly mRNA expression levels of collagen I, collagen III, COMP,
and tenomodulin were increased when compared to normal tendon.

Overall tendon‐derived cells had high numbers the first two weeks and the
mirgration of tendon‐derived cells was small. Injection of cells at multiple sites or
repeat injections may provide a higher number of cells with better distribution
throughout the tendon for a therapeutic effect.

Physiologic Effects of Long‐Term Immobilization of the Equine Distal Limb.
Holly Lynn Stewart1, Natasha M. Werpy2, C. Wayne McIlwraith3, Christopher E.
Kawcak3. 1Oakdale, CA2University of Florida, College of Veterinary Medicine,
Gainesville, FL; 3Colorado State University, Veterinary Medical Center, Fort Collins,
CO

The objective of this study was to describe the effects of distal limb immobilization
and remobilization in the equine metacarpophalangeal joint (MCP). One forelimb of
eight horses was immobilized in a fiberglass cast for eight weeks, followed by a
twelve‐week standardized training program. Third metacarpal (MC3), proximal
phalanx (PP), and proximal sesamoid bones (PSB) were examined using radiography,
computed tomography (CT), nuclear scintigraphy, and magnetic resonance imaging
(MRI). Serum and synovial fluid were collected for biomarker analyses.

Lameness, decreased range of motion, joint capsule thickening and joint effusion
were observed in the immobilized MCP. Significant increases in bone sclerosis and
lysis, osteophyte, enthesiophyte and fragment formation were observed radiographi-
cally in the immobilized limb during the exercise period. CT examination revealed a
significant time‐by‐cast interaction on bone density inMC3 and PSB. MRI revealed a
significant increase in synovial proliferation, articular cartilage degeneration,
osteophyte and enthesiophyte formation, and thickening within the soft tissues of
the immobilized MCP, specifically the deep digital flexor tendon (DDFT). Gross
lesions in the MCP included wear lines, articular cartilage erosion, osteochondral
fragmentation and palmar arthrosis. Serum and synovial fluid biomarkers varied
significantly with immobilization and exercise.

Eight weeks of single‐limb immobilization is sufficient to induce significant
changes to bone mineral density, articular cartilage, surrounding soft tissues
structures, and alter the physiologic environment of the MCP in an immobilized
equine forelimb. Twelve weeks of exercise is insufficient for recovery to pre‐
immobilization bone density and resulted in significant changes to the DDFT and
periarticular soft tissue structures.

Vesiculopreputial Anastomosis for Treatment of Obstructive Urolithiasis in
Three Goats. Robert N. Streeter1, Katherine M. Simpson2. 1Oklahoma State
University, Stillwater, OK; 2The Ohio State University, Columbus, OH

Obstructive urolithiasis in male small ruminants is a common metabolic disorder
that often requires surgical intervention. Urinary diversion is indicated when urethral
hydropulsion does not relieve the obstruction. Temporary urinary diversion via
cystostomy tube placement is generally considered the “gold standard” of treatment to
allow for eventual return of urethral patency; however the costs associated with
surgery and subsequent hospitalization andmonitoring can be prohibitive. Alternative
techniques include methods of permanent urinary diversion such as perineal
urethrostomy, urinary bladder marsupialization and antepubic urethrostomy. These
techniques can result in numerous short and long term complications or are
technically difficult to perform. Anastomosis of the urinary bladder through the
abdominal wall to the internal lining of the prepuce was theorized to offer the
advantage of a relatively simple technique with limited aftercare and to reduce
postoperative complications such as urine scald, ascending cystitis or bladder
mucosal prolapse. Three male Boer goats were diagnosed with obstructive
urolithiasis. Perineal urethrostomy was performed in these animals, and the stomas
subsequently strictured; the third animal reobstructed four days after initial
presentation and urethral patency could not be maintained. Vesiculopreputial
anastomosis was performed in all three goats for permanent urinary diversion. Minor
complications noted postoperatively included urethral diverticulitis, ulcerative
posthitis and abdominal hernia. All three goats are clinically normal at 1, 4.5, and
5 years postoperatively. Based on these outcomes, we suggest that VPA may be a
viable alternative to current surgical interventions permanent urinary diversion for
treatment of obstructive urolithiasis.

Addition of Metoclopramide or Tramadol on Analgesic Effects of Lidocaine in
Epidural Analgesia in Rabbits. Azin Tavakoli1, Hossein Kazemi Mehrjerdi2.
1Islamic Azad Univeristy, Garmsar Branch, Tehran, Islamic Republic of Iran;
Ferdowsi University of Mashhad, Mashhad, Islamic Republic of Iran

The objective of this experience was to study the effects of metoclopramide and
tramadol on epidural analgesia induced by lidocaine in rabbits. Fifteen healthy New
Zealand White rabbits weighting 3‐3.5 kg of both genders were used. Animals were
divided randomly into three groups. Three different combinations of drugs were
injected into the epidural space to induce epidural analgesia in the following order:
group A 2% lidocaine (1.5 ml), group B the combination of 2% lidocaine (1.5 ml) and
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metoclopramide (0.5 ml) and group C, the combination of 2% lidocaine (1.5 ml) and
tramadol (0.2 ml). The procedure was repeated 48 hours and a week after the first
injection. The onset time of analgesia (OT), duration of flaccid paresis (DFP) and
duration of analgesia (DA) was determined in all treatments. Statistical analysis
showed that mean of OT in group C (15.7 � 4.2 sec), was significantly lower in
comparison to group A (68.6 � 15.5 sec) and group B (45.8 � 17.1sec)(P ¼ 0.004).
Mean DFP was significantly higher in group C (35.9 � 10.5 min) in comparison to
group A (18.3 � 5.2 min) and group B (29.2 � 11.5 min) (P ¼ 0.001). Mean of DA
was significantly higher in group B (39.1 � 16.2 min) compared to group A
(23.6 � 5.5 min)(P ¼ 0.018) and also in group C (48.9 � 10.7 min) compared to
group A (P ¼ 0.00). But there was no significant difference between means of DA in
group B and C (P ¼ 0.05).The present study indicates that the addition of
metoclopramide and tramadol to lidocaine is effective to prolong epidural analgesia in
rabbit.

Immune Potential of Autologous and Allogeneic Equine Induced Pluripotent
Stem Cells (EiPSC)—A Pilot Study. Christine L. Theoret, Christie M. Aguiar,
Olivia Smith, Mariela Segura, Paul Lemire, Christophe J. Celeste, Domenic Ciarlillo,
Lawrence C. Smith. Université de Montréal, St‐Hyacinthe, QC, Canada

Induced pluripotent stem cells (iPSC) should greatly expand cellular therapeutics.
However, generation of cells for individual patients is hindered by time for
reprogramming and prohibitive cost. Consequently, allogeneic iPSC should dominate
future clinical trials. Immunogenicity must be addressed since rejection is a hurdle to
cell transplantation. The study’s aim was to measure expression of major
histocompatibility complex (MHC) molecules on autologous and allogeneic equine
iPSC and define antigenicity using intradermal testing. iPSC from 3 lines were labeled
with anti‐MHC‐I and ‐II antibodies and analyzed by FACS. For intradermal testing
one horse, donor of iPSC, and a control horse, were employed. Donor received
injections of autologous and allogeneic GFPþ iPSC; control received only allogeneic
iPSC. Injection sites were evaluated at predetermined times until 4 weeks and
sampled at 2, 3, 7 and 30 days for histological and immunofluorescence analyses.
iPSC expressed low mean fluorescence intensities for MHC‐I and –II compared to
equine leukocytes. GFPþ iPSC persisted 7 days following injection without eliciting
adverse local or systemic response. Injection of iPSC (autologous and allogeneic) led
to formation of minor wheals indicating a mild inflammatory response. There was no
palpable difference between autologous and allogeneic injection sites and no
difference in inflammatory response, including CD4þ and CD8þ cell infiltration.
Data suggest that autologous and allogeneic iPSC may be safely administered to
horses without eliciting a measurable cellular immune response, which might lead to
rejection. The feasibility of banking autologous and allogeneic iPSC for regenerative
medicine applications should be explored.

Comparison of the Outcomes Between Extra‐Luminal Rings (n ¼ 75) and Intra‐
Luminal Stents (n ¼ 32) Placed for the Treatment of Tracheal Collapse (2002‐
2012). Selena Tinga, Kelley Thieman, Laura Peycke. Texas A&M University,
College Station, TX

Tracheal collapse is a common cause of respiratory dysfunction in small breed
dogs. Currently, the most commonly performed surgical treatments are extra‐luminal
rings (ELR) and intra‐luminal stents (ILS). The purpose of this study is to compare the
complication rate and short and long‐term outcomes associated with ELR and ILS
performed at a single institution. We hypothesize that the rate of complications
and outcome is not different between ELR and ILS. The current abstract details
short‐term outcomes only. Retrospective data was collected for cases in which the
initial ELR or ILS surgery was performed between 2002 and 2012. Seventy five
dogs that received ELR and 32 dogs that received ILS were included. Dogs were all
small breeds, weighed less than 12 kg, and ranged in age from 1.5–15 years old.
When compared to ILS patients, the average ELR patient experienced a longer
hospital stay, longer anesthetic and procedure time, higher mortality rate, increased
chance of postoperative laryngeal paralysis, and increased rate of prolonged
oxygen supplementation. ILS appears to be a good short‐term option for dogs
suffering from tracheal collapse, and statistical analysis is underway. Further
investigation is required to determine the difference in long‐term complication rates
and survival times between ELR and ILS in dogs that were successfully discharged
from the hospital. Inherent limitations exist in this study due to its retrospective
nature.

Stifle Arthrotomy: A New Model of Surgical Pain in the Dog. Andrea Tomas1,
David Bledsoe2, Sarah Wall1, Duncan Lascelles1. 1College of Veterinary Medicine,
North Carolina State University, Raleigh, NC, United States; 2Central Pet, Phoenix,
AZ, United States

Most models of acute postoperative orthopedic pain involve the injection of a
clinically irrelevant pro‐inflammatory agent. The ideal model should be clinically

relevant and allow re‐use of subjects. We assessed the utility of a novel model of
arthrotomy postoperative pain using objectively measured limb use.

Six purpose‐bred beagles underwent two lateral stifle arthrotomies, one on each
stifle with a washout period between. Using a randomized crossover design, each dog
received placebo and a long‐acting opioid (LOp). Static and dynamic ground reaction
forces (GRF) were collected prior to and for 72 hours following surgery using a
pressure sensitive walkway (PSW). GRF of each hind limb were compared using
actual values (delta); ratios; and symmetry indices (SI). Within an individual and
within a period, the difference between the measurements obtained between the
control limb and limb undergoing surgery were calculated and analyzed using
repeated measures ANCOVA.

Results indicated significantly decreased use compared to baseline for
placebo treatment, and significantly increased limb use in the LOp group over the
placebo at all times for % Body Weight Distribution [%BWdistrib], Peak
Vertical Force [PVF] and Vertical Impulse [VI]. There was a significant treatment
by time interaction for velocity (P ¼ 0.03) and all three %BWdistrib metrics
(P < 0.02). Seromas were noted in half of wounds, developing at one week following
surgery.

Overall, results indicated that lameness was successfully induced over 72 hours
using a novel arthrotomy model. In addition, the use of a LOp decreased lameness
further confirming the validity of this model of postoperative pain.

Scintigraphic Comparison of Intra‐Arterial Injection and Distal Intra‐Venous
Regional Limb Perfusion for Administration of MSCs to the Equine Foot. Jan
Trela, Mathieu Spriet, Kerstien Padgett, Larry Galuppo, Betsy Vaughan, Martin
Vidal. Pritchard Veterinary Medical Teaching Hospital, University of California‐
Davis, Davis, CA

Intra‐arterial (IA) and intra‐venous (IV) regional limb perfusions (RLP) through
the median artery and cephalic vein, respectively, have been previously investigated
for administration of mesenchymal stem cells (MSCs) to the equine distal limb.
Limitations due to thrombosis of the arteries after IA RLP and poor distribution of
MSCs to the foot with IV RLP were observed.

We hypothesized that IA administration of MSCs without a tourniquet would
reduce the risk of thrombosis and that IV RLP through the lateral palmar digital vein
would improve distribution of the MSCs to the foot.

35 million 99mTc‐HMPAO‐labeled bone marrow derived allogeneic MSCs
were injected through the median artery of one limb and the lateral palmar digital
vein of the other limb of 6 horses under general anesthesia. No tourniquet was
applied for IA injection. Scintigraphic images were obtained up to 24 hours after
injection.

IA injection resulted in MSCs retention within the limb despite the absence of a
tourniquet and no thrombosis was observed. Both IA injection and IV RLP lead to
distribution of MSCs to the foot. The IA injection resulted in a more homogeneous
distribution. MSC uptake was higher with IV RLP initially but no significant
difference was observed at 24 hours.

Both IA injection through the median artery and IV RLP through the lateral palmar
digital vein under general anesthesia are safe and reliable methods for administration
of MSCs to the equine foot. IA administration is preferred due to better distribution,
but is technically more challenging.

Battlefield Injuries in the Military Working Dog; Treatment at a US Army
Veterinary Referral Hospital. Kent Vince, Jacquelyn S. Parker, Catherine D. Cook,
Anna B. Mullins. US Army, Dog Center Europe, Kaiserslautern, Germany

Military Working Dogs (MWDs), now more than ever, play a crucial role in the
war on terror. Their keen sense of smell enables them to outperform any man
made device used to detect explosives on the battlefield. Their deployments over the
past 12 years, alongside their human handlers, have led them into danger every step of
the way. From improvised explosive devices and direct sniper fire to mortars and
indirect shrapnel, MWDs are suffering traumatic injuries rarely seen by
veterinarians… and surviving. MWDs are considered four legged Soldiers and are
afforded similar medical care as their two‐legged counterparts. When an MWD is
injured on the battlefield, immediate care is rendered by the handler or medic
imbedded within the combat unit, who is often trained in the basics of emergency
medicine for dogs. The injured MWD is then transported, often via military
helicopter, to the closest medical team. There are numerous veterinary teams with one
veterinarian and one or two veterinary technicians stationed at strategic locations
throughout Afghanistan. Here, the MWDs will receive stabilization or definitive care,
depending on the severity of their injuries. When injured MWDs require advanced
care, they are evacuated to Dog Center Europe, the US Army’s veterinary referral
hospital in Germany where they undergo numerous orthopedic and soft tissue
surgeries to recover from their devastating battle injuries. This presentation provides
an insight and lessons learned on a case series of severeMWDbattlefield injuries from
Afghanistan.
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Less Invasive Unilateral Arytenoid Lateralization: A Modified Technique for
Treatment of Idiopathic Laryngeal Paralysis, Description of Technique and
Outcome: 22 cases (2009‐2011). Dirsko Von Pfeil. Veterinary Specialists of Alaska,
Anchorage, AK

In contrast to conventional unilateral‐crico‐arytenoid‐lateralization (UCAL) to
treat laryngeal paralysis (LP), an approach with improved preservation of local
neurovascular anatomy may be beneficial. A less‐invasive unilateral‐crico‐arytenoid‐
lateralization (LI‐UCAL) was developed. Its main characteristics include 1.) minimal
skin‐incision length, 2.) dissection of the cricoarytenoid articulation only, 3.)
preservation of sesamoid band, cricopharyngeus muscle and cricothyroid joint, 5.) use
of a single abduction‐suture. Patients were released once ambulatory and showing
normal breathing pattern. This technique and its clinical use are reported.

We hypothesized LI‐UCAL would provide adequate arytenoid‐lateralization,
minimize postoperative morbidity and result in acceptable outcome.

Medical records were reviewed. Signalment, laboratory tests, imaging, concurrent
medical conditions, pre‐and post‐surgical clinical examination findings were
documented. Follow‐up was by direct examination and questionnaire.

22 dogs diagnosed with LP were included. Respiratory distress and exercise
intolerance were the most significant preoperative complaints. Median duration of
clinical signs was 4months. LI‐UCAL was performed in all patients. Median surgery
time was 32min. Median hospitalization time was 6hrs. Follow‐up ranged from 183‐
866d. Respiratory function improved by 95.5%; exercise tolerance by 90%. Death
secondary to aspiration pneumonia (AP) occurred in 9% and AP from which dogs
recovered quickly in another 9%. Owners were satisfied with the surgical outcome in
95.5% of cases.

Study‐limitations include its retrospective nature, follow‐up by questionnaire and
lack of a control group. However, LI‐UCAL was found to be a feasible outpatient
surgical technique resulting in very good clinical outcome. As such, it could be
considered an alternative to conventional UCAL.

Characterization of the Biofilm Forming Ability of Staphylococcus Pseudinter-
medius from Dogs. Meagan Ann Walker, Ameet Singh, Scott Weese. University of
Guelph, Guelph, ON, Canada

Methicilin‐resistant Staphylococcus pseudintermedius (MRSP) has become a
leading cause of pyoderma, wound, and surgical site infections (SSIs) in dogs.
Infections with these multi‐drug resistant bacteria are challenging to treat and have the
potential to result in zoonotic transmission to veterinary personnel and pet owners. In
other staphylococci, biofilm formation has been shown to be a virulence factor for
infection, however, it has received little attention in S. pseudintermedius. The
objectives of this study were to evaluate the biofilm forming ability of clinical isolates
of S. pseudintermedius obtained from dogs using phenotypic and genotypic
techniques. The isolates were subject to a quantitative microtitre plate assay. Isolates
were classified as strong, moderate, weak or zero biofilm producers according to a
previously described classification system. Isolates were genotypically screened for
the presence of icaA and icaD by polymerase chain reaction (PCR) and directly
sequenced for confirmation. 96% of S. pseudintermedius isolates were classified as
strong or moderate biofilm producers. No difference (P ¼ 0.09) in biofilm production
was reported between clones ST68 and 71 or between MRSP and MSSP (P ¼ 0.8).
MRSP from infection produced more biofilm than MRSP from colonization
(P ¼ 0.05). icaAwas detected in 77.9% of isolates and icaDwas detected in 75.7% of
isolates. The majority of S. pseudintermedius isolates evaluated in this study were
able to produce biofilm, which may be an important virulence factor in the rapid
emergence of this pathogen in veterinary hospitals worldwide. Further study into the
mechanisms of biofilm formation by S. pseudintermedius is warranted.

Medial Femoral Condyle Morphometrics and Subchondral Bone Density
Patterns in Thoroughbred Racehorses.Wade T. Walker1, Christopher E. Kawcak2,
Ashley E. Hill3. 1College of Veterinary Medicine, Ithaca, NY; 3California Animal
Health and Food Safety Laboratory, Davis, CA; 2Equine Orthopaedic Research
Center, Fort Collins, CO

Little is known about femorotibial joint biomechanics in the horse during
locomotion. Computed tomographic osteoabsortiometry is used to quantitate bone
density. Subchondral bone density patterns in the medial femoral condyle reflect the
long term loading history of the medial femorotibial joint. Bilateral stifle joints were
harvested from 6 racing Thoroughbreds euthanized for reasons other than hind limb
lameness. Distal femurs of each cadaver were scanned via computed tomography.
Hounsfield units were converted to equivalent densities. Medial femoral condyle
width, length, height, and curvature, subchondral bone plate densities, and
subchondral trabecular bone densities were analyzed at multiple sections in 5 frontal
planes and 3 sagittal planes and were compared between left and right specimens.
Medial femoral condylar width, length, and height did not differ between left and right
limbs. Both subchondral bone plate and trabecular bone densities increased
incrementally from cranial to caudal direction in midsagittal plane suggesting that

the majority of loading in the medial femoral condyle occurs caudally. Subchondral
bone plate and subchondral trabecular bone densities were consistently more dense
than corresponding left regions of interest at the caudoaxial aspect of the medial
femoral condyle in both planes, possibly due to the repetitive asymmetric cyclic
loading that North American Thoroughbred racehorses undergo while racing in a
counterclockwise direction. A concavity in the otherwise convex articular surface of
the cranial MFC was identified in 11 of 12 specimens which could be associated with
the development of subchondral bone cysts in horses.

Dual Axis Gene‐Therapy Using Stem Cells Overexpressing TGFbb3 In
Combination with IL‐1b And TNF‐Α RNA Silencing for Osteoarthritis Control
in a Large Animal Osteochondral Chip Fracture Model. Ashlee Elane Watts1,
Alan J. Nixon2. 1Texas A&M University, College Station, TX2Cornell University,
Ithaca

Dual axis gene therapy using a combination of anti‐cytokine therapy and an
anabolic growth factor may provide synergistic effects not apparent in single target
manipulation. The purpose of this study was to investigate the in vivo potential of
intra‐articular injection of MSCs overexpressing the anabolic TGF‐b3 gene
concurrent with an RNA interference motif to suppress the catabolic IL‐1b and
TNF‐a cytokines, in an equine model for treatment of osteoarthritis (OA). Early OA
was induced in one middle carpal joint by osteochondral fragmentation in 13
skeletally mature Thoroughbreds. The contralateral joint was sham operated. Second
passage autologous bone marrow derived mesenchymal stem cells (MSCs; 10e6)
were transfected with long hairpin silencing construct against IL‐1b and TNF‐a and
transduced with AdTGF‐b3. Treatments with either MSCs (n ¼ 6) or placebo
(n ¼ 7) were injected to OA joints 14 days after OA induction. Sham joints were
injected with placebo.

No adverse treatment effects were observed. When comparing MSC versus
placebo injected OA joints, there were significant improvements in range of motion
and effusion in the week following injection, higher GAG content of opposing third
carpal bone cartilage, significantly improved gene expression of cartilage MMP13
and synovial membrane IL‐1b, and reduced synovial fibrosis histologically
otherwise, there no differences due to treatment. Intra‐articular injection of MSCs
co‐expressing a growth factor and cytokine suppressing genes in dual axis gene
therapy approach was effective in reducing osteoarthritis progression in this OA
model. This may be through modulation of synovial fluid constituents, inflammation,
cytokine profile, or direct cartilage repair.

Regional Limb Perfusion of Amikacin Sulfate Alone and in Combination with
Ticarcillin/Clavulanate in Horses.Ashlee ElaneWatts1, Alanna J. Zantingh2, Susan
L. Fubini3, Wayne Schwark3. 1Texas A&M University, College Station, TX;
2Murdoch University, Murdoch, Australia; 3Cornell University, Ithaca, NY

To determine the effect of regional limb perfusion (RLP) with amikacin sulfate
alone and in combination with ticarcillin/clavulanate on synovial fluid concentration
and antimicrobial activity of amikacin.

RLP with amikacin alone (A; 2.5g) or amikacin and ticarcillin/clavulanate (AT;
2.5g of amikacin, 7g of ticarcillin/clavulanate) was performed with a tourniquet
placed at mid‐antebrachium in sedated horses. Perfusate blood was collected
immediately after injection and again prior to tourniquet release. Blood from the
jugular vein was collected prior to tourniquet release. Synovial fluid from the middle
carpal joint was collected at 0, 30, and 60 minutes after tourniquet release. Amikacin
concentration and antimicrobial activity of synovial fluid against amikacin and
ticarcillin resistant and susceptible cultures were determined.

There was significantly lower amikacin concentration in the middle carpal joint
synovial fluid in group ATcompared to group A at 30 minutes (AT ¼ median 4.4mg/
mL; A ¼ 17.5mg/mL) and 60 minutes (AT ¼ median 4.6mg/mL; A ¼ 15.0mg/mL)
after tourniquet release. The zones of inhibition for the ticarcillin‐resistant Klebsiella
pneumoniae from group AT were significantly smaller than group A from synovial
fluid at 30 minutes and 60 minutes and in the perfusate serum prior to tourniquet
release.

The combination of amikacin with ticarcillin/clavulanate during RLP resulted in
significantly lower amikacin synovial concentration and antimicrobial activity on
amikacin susceptible and ticarcillin resistant cultures compared to amikacin alone.

These results indicate that the antimicrobial activity of amikacin is reduced when
used for RLP with ticarcillin and this combination should be avoided in RLP when
optimal amikacin activity is desired.

Effects of Needle Brand, Bevel Type, and Lubrication on Contamination of
Joints During Arthrocentesis. Sarah Waxman, Stephen B. Adams, George E.
Moore, Purdue University College of Veterinary Medicine, West Lafayette, IN

Contamination of joints with hair and tissue debris can be a source of bacteria that
may cause septic arthritis. Previous investigations have found that contamination
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during arthrocentesis of equine fetlock joints occurs frequently and risk is influenced
by needle gauge, type, and insertion technique. We hypothesized that different
manufacturers’ brands of hypodermic and spinal needles and different bevel grinds of
hypodermic needles will have similar risks of joint contamination with tissue and hair
debris, and that non‐lubricated needles will increase the risk of joint contamination as
compared to lubricated needles. Soft tissue flaps including joint capsule were
dissected from dorsal fetlock joints of anesthetized horses and immediately mounted
to a custom‐made test frame. Needles were inserted through the joint tissues and
saline was flushed through the needles into wells of tissue culture plates. Wells were
examined for tissue and hair debris. Nineteen‐gauge needles had a significantly
greater odds ratio for hair contamination than 20g needles. Nineteen‐gauge non‐
lubricated needles had a significantly greater odds ratio for hair contamination than
19g lubricated needles. No significant differences in odds ratios for hair or tissue
contamination were seen between different needle bevel grinds, brands of
hypodermic needles, or brands of spinal needles. Needles larger than 20g and those
that are non‐lubricated increase the risk of joint contamination and are not
recommended for routine arthrocentesis. All other needle types tested have similar
risks for tissue and hair contamination and we believe are acceptable for
arthrocentesis.

A Comparison of Gap Stiffness in SOP/IM Pin Constructs in Femur Models.
Stephanie Weisbart, Karl Herbert Kraus, Elizabeth Marie Schmitt. Iowa State
University, Ames, IA

The SOP bone plate is used in plate/rod constructs; however, the biomechanics
have not been studied. In addition, the SOP can be paired but the stiffness of paired
plates compared to SOP/IM constructs is not known.

Six canine femur models were used in mechanical testing. Four constructs
were compared: 2 SOP plates 1 pin, 1 SOP 1 pin, 2 SOP, and 1 SOP. A 6 mm
simulated fracture gap was created to measure gap displacement, and gap
stiffness was calculated. The mean gap stiffness for 2 SOP plates and 1 pin was
408.76 N/mm � 140.32, 1 SOP plate and 1 pin was 235.03 � 61.52, 2 SOP plates
was 120.90 � 35.49, and 1 SOP plate was 81.84 � 31.76. There was a significant
difference between pairs of means, with the exception of two SOP plates compared to
one SOP plate.

Angle‐fixed, or locking plates, allow simpler application and better
mechanical performance for buttress fixation. The mechanical performance of
locking plates in this plate/rod application in a femur model demonstrated a stiffness
of one SOP plate with an IM pin of 235 N/mm, which would provide acceptable
stiffness.

The difference between using plate/rod fixation and using two SOP plates was also
addressed in this study. The results of this study confirm that the mechanical
advantage of having an intramedullary pin is important, as one SOP plate and one
intramedullary pin was significantly stiffer than two SOP plates.

Comparison of Serum Doxorubicin Levels Following Different DEB
Chemoembolization Techniques as well as Systemic Administration in the
Same Canine Patients with Naturally‐Occurring Hepatocellular Carcinoma.
Chick W.C. Weisse1, Allyson Berent1, Michael C. Soulen2. 1The Animal Medical
Center, New York, NY; 2Univ of Pennsylvania School of Medicine, Philadelphia, PA

The ideal technique for administration of DEBs has not been completely
elucidated but the most recent recommendations suggest maintaining tumor perfusion
rather than continuing to complete vascular stasis in order to facilitate future
treatments. It is unclear how intratumoral and systemic doxorubicin levels are effected
by DEB delivery performed with or without vascular stasis. The investigators
hypothesized that there would be a decrease in systemic doxorubicin exposure
following chemoembolization to stasis versus delivery without stasis, and intravenous
administration would result in the highest exposure.

Dogs with diagnosed with naturally occurring nonresectable HCCwere scheduled
to receive three separate treatments �5 weeks apart containing the same systemic
dose of doxorubicin; 1) 100‐300 DEB delivered without stasis, 2) 100‐300 DEB
delivery followed by Beadblock to stasis, and 3) intravenous doxorubicin. Serum
doxorubicin levels weremeasured postoperatively. Results: Serum doxorubicin levels
in up to 7 dogs were detectable for a median of 180, 30, and 1080 minutes following
delivery without stasis, with stasis, and intravenously, respectively. Median relative
systemic doxorubicin exposures were: 3.8 x baseline, 1 x baseline, and 21.9 x baseline
following delivery without stasis, with stasis, and intravenously, respectively.

When performing DEB chemoembolization in dogs with naturally occurring
hepatocellular carcinoma, delivery to stasis results in lower systemic doxorubicin
exposure (and presumably higher intratumoral concentrations) than when emboliza-
tion to stasis in not performed. Intravenous administration results in the highest
systemic exposure.

Percutaneous Fluoroscopic‐Assisted Perineal Approach for Rigid Cytoscopy in
9 Male Dogs. Chick W.C. Weisse, Allyson Berent. Animal Medical Center, New
York, NY

Cystourethroscopy has greatly enhanced the diagnosis and treatment of numerous
conditions in veterinary medicine. Rigid telescopes used in female cytoscopy provide
well‐illuminated highly detailed images using rod lens system technology. The
flexible ureteroscope has been used for male urethrocytoscopy but is limited in image
quality and procedural abilities due to the fiberoptic system, diminished illumination,
and smaller working channel. The purpose of this study was to describe the technique,
efficacy, and complications using a novel percutaneous perineal approach to the male
urethra in order to gain access for rigid cystoscopy.

The perineal approach was performed ten times in nine dogs for ectopic ureter laser
ablation of idiopathic renal hematuria sclerotherapy. The dogs were placed in dorsal
recumbency. Using fluoroscopic guidance, an 18 gauge renal access needle was
advanced trans‐perineally into the pelvic urethra. Guidewire access was obtained and
the access site dilated to accept a 16Fr peel‐away sheath. A rigid cystoscope was then
placed through the sheath to perform the procedures. Urinary catheters were placed
following three of ten procedures for three to eighteen hours. The only identified
perioperative minor complication included urination form the perineal site
approximately six hours postoperatively once in a single dog. No signs of stranguria
or pollakiuria or incisional complications were identified in any of the 9 dogs
postoperatively at follow‐up examination or contact (range 4 to 1248 days).

The percutaneous perineal approach in male dogs for rigid cystoscopy appears to
be a safe and effective means of facilitating endoscopic procedures.

Transatrial Stenting for Long‐Term Management of Tumor Obstruction of the
Right Atrium in 3 Dogs. Chick W.C. Weisse1, Allyson Berent1, Brian Scansen2, R.
Cober2. 1The Animal Medical Center, New York, NY; 2The Ohio State University,
Columbus, OH

Central venous obstruction can have profound systemic effects. Interventional
radiology techniques have been used to palliate both malignant and non‐malignant
causes of vascular obstruction for both intrinsic and extrinsic lesions.1‐3

Three dogs presented with large, non‐resectable cardiac masses obstructing
venous return to the right atrium. Venous return to the heart was severely obstructed
leading to congestion with subsequent ascites (2) or head swelling and pleural
effusion (1). Due to the extensive nature of the disease, an interventional palliative
approach was pursued. Transatrial self‐expanding metallic nitinol stents were placed
from the CdVC to the CrVC in order to restore venous return to the heart via blood
flow through the stent interstices.

In all cases, stent placement was successful and resolution of clinical signs
achieved. Two dogs required additional stent placement in 14 months and 6 months,
respectively, for stent occlusion. In both cases, restenting resulted in ascites resolution
or substantial reduction. One dog was euthanized 21 months following initial stent
placement for general systemic decline and return of moderate ascites. The second
dog remains alive 22 months following initial stent placement on diuretic therapy
with moderate ascites present. The third died of undetermined causes 5 1/2 months
later.

To the authors’ knowledge, this is the first report of long‐term palliative transatrial
stenting for cardiac tumors affecting venous return to the heart. The stents were well
tolerated in these canine patients for which surgical options were not possible.

Development of a Reversible Persistent Pain Model in the Horse. Conrad Mark
Wilgenbusch, Scott R. McClure, Daniel Thomsen, Dean Riedesel, Chong Wang.
Iowa State University, Ames, IA

To further research in chronic and persistent pain in the horse, the project goal was
to develop a model of persistent pain in the horse. Eight horses determined to be free
of lameness were utilized. Both forelimb hooves were fitted with a circumferential
clamp. After 3 baseline measurements utilizing a force platform, 1 clamp was
tightened to induce a grade 2.5/5 lameness and left in place for 120 hours. Serial heart
rate and force platform measurements were obtained and the asymmetry index was
calculated. After 120 hours, the clamp was released and forceplate data recorded until
the horse returned to soundness. The procedure was repeated for the opposite
forelimb. The responses of treatment versus control for each outcome were analyzed
using linear mixed models. Time, limb (left or right), order of treatment, and
interaction between time and order were used as fixed effects, whereas horse and leg
were used as random effects. There was a significant increase in lameness associated
with time and treatment order, where the second limb treated was more lame, based on
the force platform data. The heart rate increased significantly with time and was
significantly greater while the first limb was being treated. There was a significant
effect of time on the increased subjective lameness score. The pain persisted through
the measurement period though the level of lameness lessened somewhat with time.
The model may be applicable for evaluation of mechanisms to treat persistent pain in
the horse.
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The Microvasculature of the Suspensory Ligament of the Equine Forelimb.
Megan Williams, Steven Arnoczky, Anthony Pease, John Stick. Michigan State
University, East Lansing, MI

Injury to the equine suspensory ligament (SL) is often implicated with decreased
performance. Prognosis following SL injury varies and appears dependent on the
anatomic region damaged. The authors hypothesized that the poor prognosis
associated with mid‐body and distal SL injuries is due to a decrease in vascular supply
in these areas placing them at risk for injury and at a disadvantage for healing.
Seventeen cadaver forelimbs were harvested from adult horses with no known history
of lameness. The median artery was injected with contrast media for CTevaluation of
gross vasculature (n ¼ 2) or India Ink (n ¼ 12) to evaluate microvasculature. Three
additional specimens were used to confirm the microvascular anatomy using routine
histology. Results indicate that the vascular supply of the SL appears to originate from
branches of themedial and lateral palmar and palmar metacarpal vessels, as well as the
proximal and distal deep palmar arches. A rich microvascular supply is evident
throughout the length of SL without distinct variation between the proximal, mid‐
body, or distal regions. The intra‐ligamentous blood supply appears to originate from
a peri‐ligamentous vascular plexus which surrounds the SL throughout its entire
length. Histological examination supports findings of a peri‐ligamentous connective
tissue plexus containing vessels which invaginate into the ligament and anastamose
with intra‐ligamentous vessels throughout all regions of the SL. The absence of an
obvious hypovascular area in the mid or distal regions of the SL would suggest
regional variations in SL healing rates do not appear to be related to microvascular
anatomy.

The Effect of Rotational Positioning of the Canine Tibia on Radiographic
Measurement of Frontal Plane Angulation. David M. Wilson1, Emily Mehlman2,
Clara Siao Sia Goh1, Ross E. Palmer1. 1Colorado State University, Fort Collins, CO;
2University of Saskatchewan, Saskatoon, SK

We hypothesized that internal rotational deviation of canine tibiae from a caudo‐
cranial (Cd‐Cr) position alters proximal and distal mechanical joint angles measured
on radiographs. Cadaveric limbs (n ¼ 8) of large breed dogs were secured for
standard and tangential view radiography in a custom apparatus with tibae in precise
Cd‐Cr orientation followed by quantifiable internal tibial rotational deviation
(iARD) of 0°, 5°, 10°, 15°, 20°, 25°, 30°, 35°, and 40°. Three observers, blinded to the
iARD, measured mechanical medial proximal tibial angle (mMPTA) and mechanical
medial distal tibial angle (mMDTA) on each radiograph. An ANOVA for repeated
measurements evaluated the effect of increasing iARD on mMPTA and mMDTA. In
addition, we evaluated the influence of investigator upon the effect of iARD on
mMPTA and mMDTA. The effect of each sequential iARD increase was a significant
increase in mMPTA for both standard (P < 0.01) and tangential views (P < 0.01). In
contrast, the effect of increasing iARD was a significant increase in mMDTA
(P < 0.01) for standard and a significant decrease in mMDTA for tangential
view (P < 0.01) radiographs. The effect of iARD on mMPTA and mMDTA was
not statistically different between investigators for standard or tangential views.
Tibial rotational deviation from a Cd‐Cr image altered measured frontal plane
angles. These findings demonstrate the importance of close scrutiny to insure that
true frontal plane (Cd‐Cr) radiographs are used to measure frontal plane tibial
angulation.

The Use of the Single Incisional Laparoscopic Surgery (SILS Port) in Dogs:
Description of Technique and Initial Impressions After 63 Consecutive Cases.
David M. Wilson, Eric Monnet. Colorado State University, Fort Collins, CO

A single‐port laparoscopic surgery strategy being used extensively in human
medicine is the single incisional laparoscopic surgery (SILSTM Port) device. The
objective of this report is to describe the technique for use of the SILSTMPort in dogs,
and to report initial clinical impressions after 63 consecutive cases. We hypothesized
that the SILSTM Port can be used safely and effectively using standard laparoscopic
instrumentation. A retrospective analysis of canine cases undergoing laparoscopic or
laparoscopic‐assisted procedures using the SILSTM Port device was performed. The
following variables were recorded: age, weight, procedure, complications, the rate of
conversion to a traditional laparotomy, the reason for conversion to a traditional
laparotomy, and postoperative hospitalization time. The SILSTM Port device was
used for the following laparoscopic or laparoscopic‐assisted procedures: gastropexy,
cholecystectomy, enterotomy, cystotomy, adrenalectomy, diaphragmatic hernia
repair, liver biopsy, ovariectomy, ovariohysterectomy, and cryptorchidectomy. The
overall complication rate was 7/63 (11%). The most common complication was mild
seroma formation (n ¼ 5). The rate of conversion to a standard laparotomy was 7/63
(11%). The need for additional portals occurred in 5/63 (8%). Multiple abdominal
procedures were performed in 14/63 (22%). Multiple procedures increased surgical
time (P < 0.01), but did not increase the complication rate (P ¼ 0.66). The SILSTM
Port can be used safely and consistently in canine patients for laparoscopic and
laparoscopic‐assisted procedures through a single point of access into the abdomen.

Standard laparoscopic instrumentation can be used effectively for triangulation and
tissue manipulation.

Characterization of the Equine Intra‐Articular Inflammatory Response
Secondary to Common Diagnostic and Treatment Procedures. Christine Wimer1,
Qianqian Zhao2, Yingqi Zhao2, Bettina Wagner3, Peter Muir1, Kristen Friedrichs1,
Ruth Houseright1, Michael Livesey1. 1University of Wisconsin, School of Veterinary
Medicine, Madison, WI; 2University of Wisconsin, School of Medicine and Public
Health, Madison, WI; 3Department of Population Medicine and Diagnostic Sciences,
Ithaca, NY

Arthrocentesis and joint lavage are commonly performed in horses for diagnostic
and treatment purposes. Limited information is available describing the inflammation
response to these procedures. The objective was to better define the inflammatory
response to arthrocentesis, arthrocentesis with mild hemarthrosis, the most common
complication of the procedure, and joint lavage. Ten horses with clinically normal
radiocarpal or tibiotarsal joints were used. Simple arthrocentesis was performed in
one radiocarpal and one tibiotarsal joint. The contralateral radiocarpal joint was
treated with 1ml of autologous whole blood and the remaining tibiotarsal joint was
lavaged with 1L of Lactated Ringer’s solution. Follow up synovial fluid samples
collected at 6, 12, 24, or 72 hours were compared to baseline samples for total protein,
total nucleated cell count (TNCC), and relative concentration of monocytes
and polymorphonuclear cells. All experiments were repeated for each different
sampling time interval with 7 days washout period between repeats. All procedures
caused an increase in synovial fluid TNCC that persisted for varying lengths of time.
Both lavage of the tibiotarsal joint and treatment of the radiocarpal joint with
autologous whole blood caused a significantly greater increase in the TNCC than did
simple arthrocentesis. All four procedures caused significant changes in monocyte
and polymorphonuclear cell concentration. This effect was significantly greater for
lavage of the tibiotarsal joint, when compared to simple arthrocentesis of the same
joint. Arthrocentesis and joint lavage cause a small but significant amount of
inflammation and this should be considered in procedure planning and diagnostic
interpretation.

Retroperitoneal Fibrosis in Feline Renal Transplant Recipients. Lillian Aronson1,
Heidi Phillips2, Chloe Wormser1. 1University of Pennsylvania, Philadelphia, PA;
2University of Illinois, Urbana, IL

Retroperitoneal fibrosis following feline renal transplantationwas first described at
our institution in 2002. Since that time, the disease has been seen with increased
frequency in feline renal transplant recipients. The goal of this study was to describe
the disease in a large cohort of feline patients that have undergone renal
transplantation. Medical records of all renal transplant recipients at the University
of Pennsylvania Veterinary Hospital between 1998 and 2011 were reviewed. Of the
138 cats that underwent renal transplantation, 29 (21%) developed clinically
significant retroperitoneal fibrosis and were included in the study. Sixty‐three percent
of the cats were male, and 87% were middle aged or older (7‐13 years). The average
number of days post‐transplant to the time of retroperitoneal fibrosis diagnosis was
125 days (range 4‐730 days, median 62 days). The most common presenting
complaints were lethargy (11 cats) and anorexia (12 cats). At the time of diagnosis, all
cats were azotemic (BUN > 32 mg/dl, Cr > 2.0 mg/dl) and anemic (PCV < 35%).
Retroperitoneal fibrosis was suspected based on abdominal imaging in 25/29 cats and
confirmed at the time of abdominal explore. In 3 cats, retroperitoneal fibrosis was
identified at the time of necropsy. Twenty‐five cats underwent surgical ureterolysis;
recurrent disease was seen in 22% of these patients. In conclusion, the rate of
retroperitoneal fibrosis development following renal transplantation was high in this
study population. Future studies are needed to better elucidate risk factors, prognostic
indicators, and appropriate treatment for this disease.

Evaluation of Bone Deformity in Dogs with Medial Patellar Luxation Using
Computed Tomography. Shinji Yasukawa1, Kazuya Edamura1, Koji Tanegashima1,
Rei Nakano1, Kenji Kutara1, Chieko Ishikawa1, Kenji Teshima1, Kazushi Asano1,
Tomohiro Nakayama1, Kei Hayashi2. 1Nihon University, Fujisawa, Japan; 2Cornell
University, Ithaca, NY

In this study, we used computed tomography (CT) to comprehensively assess the
femur and tibia of dogs with medial patellar luxation (MPL) in order to determine
whether CT is better than radiography in evaluating the severity of MPL. Hind limbs
were divided into 3 groups according to the severity of MPL based on the Singleton
grading system; normal (n ¼ 7), grade 2 (n ¼ 6), and grade 4 (n ¼ 5). All values
previously reported in radiographic studies could also be measured using CT. In the
femur, aLDFA, mLDFA, and the varus angle (VA) were significantly higher in the
grade 4 group, and there was a negative association between MPL grade and both the
anteversion angle (AA) and the inclination angle of the femoral neck (IFA). In the
tibia, tibial torsion angle (TC‐CnT) was significantly higher and themedial distance of
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the tibial tuberosity/proximal tibia width (MDTT/PTW) was significantly lower in the
grade 4 group. The dimensions and volume of the patella tended to decrease with
higher MPL grades. There were no significant differences in the ratio of the patella
ligament length to the length of the patella (L:P) between groups, and there were no
significant differences between the normal and grade 2 groups. We conclude that CT
can be used to accurately evaluate the morphology of the femur and tibia with severe
torsion and may facilitate determination of the best treatment strategy for dogs with
MPL.

Preoperative Differential Diagnosis of Canine Adrenal Tumors by Using Triple‐
Phase Helical Computed Tomography. Orie Yoshida, Kenji Kutara, Mamiko Seki,
Kumiko Ishigaki, Kenji Teshima, Chieko Ishikawa, Gentoku Iida, Seri Komozaki,
Kazuya Edamura, Kazushi Asano. Nihon University, Fujisawa, Japan

The objectives of this study were to present the typical CT findings of adrenal
tumors including adenoma, adenocarcinoma and pheochromocytoma and to evaluate
the feasibility of the differential diagnosis by using triple‐phase helical CT.

Twenty‐eight dogs with adrenal adenoma (n ¼ 6), adenocarcinoma (n ¼ 13) and
pheochromocytoma (n ¼ 9) were underwent the triple‐phase helical CT, followed by

the adrenalectomy. Iohexol was administered at a dose of 2.5 mL/kg via the cephalic
vein. Precontrast image, and arterial, venous and delayed phases scans were obtained.
The CT findings on location, outline of mass, intratumoral calcification, and tumor
thrombi into the caudal vena cava were recorded. The largest axial dimension of
adrenal tumors and the minimum diameter of aorta were measured. The ratio of the
adrenal largest axial dimension to aorta (Ad/Ao ratio) and percentage enhancement
washout ratio in AP (AP‐PEW) or VP (VP‐PEW) were calculated.

The intratumoral calcification had no statistical differences among the tumor types,
but was significantly associated with the unenhancement pattern. The intravenous
tumor thrombi significantly occurred in more cases with pheochromocytoma than
those with adenoma. As for location, outline, contrast enhancement pattern, largest
axial dimension, minimum diameter of aorta, and Ad/Ao ratio, there were no
significant differences among the tumor types. AP‐PEW had no significant
differences among the tumor types, whereas VP‐PEW of adenocarcinoma was
significantly higher than that of adenoma.

Our study demonstrated that specific CT findings including intratumoral
calcification, intravenous tumor thrombi, contrast enhancement pattern, and VP‐
PEW would have the potential for preoperative differential diagnosis of adrenal
tumors in dogs.
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