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41 Mechanical properties of the canine patella-ligament-
tibia segment  
Biskup JJ1; Freeman A2; Camisa W2; Conzemius MG1 

(1)Veterinary Clinical Sciences, College of Veterinary Medicine, University of Min-
nesota, Saint Paul, MN, (2)Excelen: Center for Bone & Joint Research and Edu-
cation, Minneapolis, MN  
Introduction: None of the surgical procedures currently performed for canine 
cranial cruciate ligament (CCL) rupture reproduce the anatomy or mechanical 
duties of the normal CCL and therefore can lead to secondary arthritis. Com-
paratively, common surgical repairs for people involve arthroscopic placement 
of intra-articular auto- or allografts at the origin and insertion of the original 
ligament. The objective of this study was to test the ex vivo mechanical proper-
ties of canine patella-ligament-tibia (PLT) segment and establish the relation-
ship between donor size and PLT dimensions to the mechanical properties of 
PLT grafts, to determine their suitability as grafts.  
Materials and Methods: Forty-two canine PLT had morphometric measure-
ments (width, thickness, length) taken from computed tomography (CT). These 
measurements were compared to results obtained using calipers. The PLT were 
tested to failure at a rate of 100% length/second.  
Results: Measurements taken via calipers significantly underestimated the width 
and thickness of the PLT (p=2.47E-8, 2.69E-4, respectively) when compared to 
measurements taken from CT. Eighty-three percent of specimens failed by the 
tendon pulling off its patella attachment. The weight of the donor animal and the 
length of the PLT had the strongest Pearson’s r value when correlated with load 
at failure (r= 0.84, 0.82, respectively). Failure loads from dogs weighing greater 
than 25-kg were generally greater than 1750N.  
Discussion/Conclusion: The loads at failure were similar to those previously re-
ported for the CCL suggesting the whole PLT may be a suitable graft for CCL re-
placement.  
Acknowledgments: Supported by the VMC Small Companion Animal grant, 
University of Minnesota 

42 Long-term radiographic assessment of 25 stifles after 
tibial tuberosity advancement for cranial cruciate ligament 
rupture  
Serratore VR1; Tano CA1; Ferrell EA1; Gay J2 

(1)Affiliated Veterinary Specialists, Maitland, FL, (2)Veterinary Clinical Sciences, 
Washington State University, Pullman, WA  
Introduction: Our purpose was to record the presence and progression of radio-
graphic changes 1–2 years after TTA and to establish risk factors for OA progres-
sion.  
Materials and Methods: 19 dogs contributed 25 stifles that were retrospectively 
evaluated. Using preoperative and long-term radiographs, 32 features of OA 
were graded from 0–3 and total OA scores recorded. OA scores and progression 
of OA were correlated with clinical variables.  
Results: OA progressed in 19 joints, remained unchanged in 5 joints and im-
proved in 1 joint. Dogs with meniscal lesions had significantly higher preoper-
ative and long-term OA scores. Dogs with higher OA score differences were 6.75 
times more likely to have had a meniscal lesion and 2.75 times more likely to have 
had bilateral TTA. Parameters were not significantly different between dogs with 

bilateral and unilateral TTA and between first and second TTA in bilateral dogs. 
Clinical variables were not significant predictors of progression of OA. 
Discussion/Conclusion: Dogs with greater progression of OA are more likely to 
have had a meniscal lesion and bilateral TTA procedures. Additional prospective, 
long-term clinical trials with a standardized OA scoring system for comparison 
are needed to further evaluate the clinical importance of these findings. 
Acknowledgments: No proprietary interest or funding was provided for this 
project. 

43 Canine osteoarthritis: validation of the owner-adminis-
tered clinical outcomes measurement tools load, CBPI and 
HCPI 
Walton MB1; Cowderoy E1; Lascelles D2; Innes JF1 

(1)Department of Musculoskeletal Biology and Small Animal Teaching Hospital, 
University of Liverpool, Neston, United Kingdom, (2)College of Veterinary 
Medicne, North Carolina State University, Raleigh, NC  
Introduction: Owner-based questionnaires are frequently used in clinical 
studies to assess pain and function. This study tests further, and compares, psy-
chometric properties of three promising instruments: Liverpool Osteoarthritis 
in Dogs (LOAD, the Helsinki Chronic Pain Index (HCPI) and the Canine Brief 
Pain Inventory (CBPI).  
Materials and Methods: Dogs with OA were recruited. Owners completed 
LOAD, HCPI and CBPI, force-platform analysis was performed and activity data 
were recorded using an accelerometer-based activity monitor. Amongst other 
analyses, tool scores were correlated against each other using Spearman’s Rank 
Correlation (rs), as a test of construct validity, and against force and activity data 
as tests of criterion validity. Analyses were performed for the data “en-bloc”, and 
for data grouped by “index joint”.  
Results: Significant (p<0.05) correlations existed between all tools in all analyses. 
Significant correlation with Asymmetry Indices for Peak Vertical Force (AIPVF) 
and Vertical Impulse (AIVI) existed for LOAD, and both factors of CBPI, but not 
for HCPI, in the “en-bloc” (n=183) and “elbow” group analyses (n=85).  
Discussion/Conclusion: Significant correlation between all tools suggests con-
struct validity. The significant correlation with AIPVF and AIVI for LOAD and 
CBPI reported here is the first reported evidence of criterion validity. Work ex-
ploring these tools and activity data continues. 
Acknowledgments: MBW and EC were funded by Pfizer Animal Health. 

44 Does radiographic arthrosis correlate with cartilage 
disease in labrador retrievers affected by medial compart-
ment disease of the elbow joint?  
Farrell M1; Solano MA2; Fitzpatrick N2; Kowaleski MP3 

(1)Fitzpatrick Referrals, Godalming, United Kingdom, (2)Fitzpatrick Referrals, Sur-
rey, United Kingdom, (3)Clinical Sciences, Tufts University Cummings School of 
Veterinary Medicine, North Grafton, MA  
Introduction: Fragmented medial coronoid process (MCP) is the commonest 
component of the canine elbow dysplasia complex. This study was designed to 
compare radiographically evident osteophytosis with arthroscopic cartilage pa-
thology in a population of client-owned Labrador retrievers affected by medial 
compartment disease (MCD) of the elbow joint.  
Materials and Methods: Data was collected retrospectively (June 2007-June 2011) 
to identify Labrador retrievers presenting with thoracic limb lameness and elbow 
pain, with a complete set of elbow radiographs and a comprehensive arthroscopic 
surgery report. Each radiograph was scored for osteophytosis using the Inter-
national Elbow Working Group (IEWG) scoring system. Elbows affected by trau-
matic MCP fracture, humeral condylar osteochondrosis, or ununited anconeal 
process were excluded. A global arthroscopic cartilage score (1=mild, 2=moderate, 
3=severe) was assigned to each elbow by a panel of three investigators (MF, NF, 
MPK). Statistical comparisons were made to investigate potential correlations be-
tween radiographic arthrosis score and global cartilage score.  
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Results: Data was available for 594 elbow joints (317 dogs). Mean age was 31 
months (range 5–120m). There was a significant correlation between radio-
graphic elbow arthrosis score and arthroscopic global cartilage score (Spearman 
correlation <0.001).  
Discussion/Conclusion: Radiographic arthrosis can be used to predict arth-
roscopic cartilage pathology in Labrador retrievers affected by MCD.  
Acknowledgments: No funding was provided for this project. 

45 The use of hinged trans-articular hybrid external skel-
etal fixation for temporary limiting of tarsal range of 
motion  
Boekhout CL 
Animal Surgical and Emergency Center, Los Angeles, CA; Cross AR, Georgia Vet-
erinary Specialists, Atlanta, GA  
Introduction: Tarsal immobilization with application of a hinged trans-articular 
hybrid external skeletal fixator (THESF) over the tarsus has not been described 
in dogs to the authors’ knowledge. Potential advantages of using a THESF in-
clude gradual remobilization of the affected joint, increased mobility of adjacent 
joints, decreased iatrogenic trauma, and eventual removal of all implants. This 
series reports four cases of tarsal immobilization using a THESF in three com-
mon calcaneal tendon (CCT) repairs and one tibiotarsal luxation.  
Materials and Methods: Immobilization following two CCT revisions, one acute 
CCT repair, and one tibiotarsal luxation are described. The THESF combines a 
circular fixator at the metatarsus with a linear type 1 fixator on the tibia, joined 
by an IMEX SK ROM hinge. Small diameter (0.062”) K-wires engaged metatars-
als 4 and 5 with one K-wire and engaged metatarsals 2 and 3 with an opposing 
K-wire. In three of four cases, a femoral component was included, preventing 
weight bearing, to further protect a CCT tenorrhaphy.  
Results: The tarsal THESF remained intact, without complication for 23 to 42 
(mean 34) days in four cases. Complications associated with the additional fe-
moral component necessitated early removal in all cases. The complications in-
cluded pin tract infection, pin loosening, and femoral fracture. Owners reported 
80–90% return to normal in follow-up interviews.  
Discussion/Conclusion: THESF provides a consistent, low-morbidity means of 
metatarsal fixation at the tarsus. Immobilization of both the tarsus and stifle 
should be done cautiously as this appears to be associated with a high rate of im-
plant-related complications.  
Acknowledgments: None.  

46 Arterial thromboembolism after humeral fracture re-
pair in a dog  
DePaula K1; deLaforcade A1; King R1; Hughs H2; Boudrieau RJ3 

(1)Clinical Sciences, Cummings School of Veterinary Medicine at Tufts University, 
North Grafton, MA, (2)Clinica Veterinaria Europa, Firenze, Italy, (3)Clinical 
Sciences, Tufts University Cummings School of Veterinary Medicine, North Graf-
ton, MA  
A 3 year old, 19kg, spayed female, mixed breed dog was presented to the emerg-
ency service after being hit by a car. Injuries included pneumothorax, hemotho-
rax, pulmonary contusions, a right axillary wound, and a grade I open fracture 
of the right humerus. Following initial patient stabilization, the fracture was re-
paired and the axillary wound closed. The dog was weight-bearing lame at the 
time of hospital discharge; postoperative instructions included physical therapy 
and strict exercise restriction. Seven days following fracture repair the dog re-
presented for an acute onset of pain and non weight-bearing lameness in the 
right forelimb. Repeat radiographs of the humerus were unchanged compared 
to postoperative views. Based on physical examination findings of coolness in 
the limb and lack of palpable digital pulses, a thrombus was suspected and un-
fractionated heparin was administered by continuous intravenous infusion. 
Ultrasound of the limb confirmed a right brachial artery thrombus with mini-
mal flow to the affected limb. Clinical improvement was noted over the next 48 
hours: the dog was subsequently discharged with Dalteparin and Clopido-

grel. Repeat physical examination and ultrasound 5 wks later revealed complete 
resolution of the thrombus and normal blood flow to the limb. Follow-up radio-
graphs showed no change in the implants and early bone healing. Anticoagulant 
therapy was discontinued. Further short-term follow-up revealed the dog con-
tinuing to do well with no signs of lameness or discomfort. Although not re-
ported in the dog, arterial thrombosis should be considered a potential compli-
cation in dogs following humeral fracture repair. 

47 Effects of serum and IRAP II on equine articular chon-
drocytes treated with interleukin-1  
Carlson ER1; Stewart AA2; Carlson KL2; Durgam SS1 

(1)Equine Surgery, University of Illinois, Urbana, IL, (2)Veterinary Clinical Medi-
cine, University of Illinois, Urbana, IL  
Introduction: To compare the effects of autologous horse serum (HS) and auto-
logous conditioned serum (ACS) on equine chondrocyte metabolism stimu-
lated with IL-1.  
Materials and Methods: Cells were obtained from 6 young adult horses. Auto-
genous articular cartilage, HS, and ACS were collected. Cartilage was digested 
and chondrocytes were isolated and formed into pellets. Treatment groups con-
sisted of 10% HS only, 10% HS with IL-1, 20% HS with IL-1, 10% ACS with IL-1, 
and 20% ACS with IL-1. GAG synthesis and release, total GAG concentration, 
total DNA content, media MMP3, and IL-1ra content, and mRNA (collagen II, 
aggrecan, Cox 2, and MMP-3) expression were evaluated.  
Results: IL-1 treatment decreased pellet GAG synthesis and collagen II mRNA 
expression. In addition, IL-1 treatment increased media MMP-3 content and 
COX-2 mRNA expression. When comparing ACS and HS treatment groups, 
there was no difference in GAG release, total GAG concentration, total DNA con-
tent, and media MMP-3 content. There was a significant increase in pellet GAG 
synthesis with 20% HS compared to 10% ACS. Media from ACS treatment 
groups had higher concentrations of IL-1ra compared to HS treatment groups. 
There was no difference in mRNA gene expression between the ACS and HS 
treatment groups.  
Discussion/Conclusion: While treatment with ACS increased levels IL-1ra there 
were minimal beneficial changes on chondrocyte matrix metabolism when com-
pared to using HS.  
Acknowledgments: Funding from the VOS residency grant 

48 Assessment of the cranio-caudal stability of four extra-
capsular stabilization techniques during two cyclic loading 
protocols: a cadaveric study  
Choate CJ1; Lewis DD2; Conrad BP1; Pozzi A3 

(1)Comparative Orthopaedics Biomechanics Laboratory, University of Florida, Gai-
nesville, FL, (2)Department of Small Animal Clinical Sciences, University of Florida 
College of Veterinary Medicine, Gainesville, FL, (3)Comparative Orthopaedic and 
Biomechanics Laboratory, Department of Small Animal Clinical Sciences, College 
of Veterinary Medicine, University of Florida, Gainesville, FL  
Introduction: The objectives of this study were to compare the effect of cyclic 
loading on cranio-caudal tibial translation in cranial cruciate ligament (CrCL)-
deficient stifles after extracapsular stabilization, and to evaluate the effect of peak 
force during cyclic loading on the rate of construct laxity and cranio-caudal 
translation development.  
Materials and Methods: Twenty-four pairs of cadaveric stifles were randomly as-
signed to four treatment groups: nylon leader lateral circumfabellar-tibial suture 
(NLS), FiberTape lateral circumfabellar-tibial suture (FTLS), TightRope (TR), 
or bone anchor (BA). Cranio-caudal displacement was measured with a mech-
anical testing machine during cyclic loading with the CrCL intact, CrCL trans-
ected, and after extracapsular stabilization. Cyclic loading after stabilization was 
performed at peak forces of 80 or 160 N. The number of cycles each construct 
underwent before reaching 200% and 300% of the mean cranio-caudal displace-
ment present during cyclic loading of the CrCL-intact stifles was calculated. 
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Number of cycles among treatment groups was compared with a Kruskal-Wallis 
test. P <0.05 was considered significant.  
Results: Mean translation of the CrCL-intact stifles was 3.9 mm. The TR con-
structs resisted significantly more cycles than NLS constructs before reaching 7.8 
mm (200%) and 11.7 mm (300%) of translation when loaded to 80 N. All con-
structs reached 7.8 and 11.7 mm of translation in fewer cycles when loaded to 
160N than at 80 N.  
Discussion/Conclusion: The TR constructs were most resistant to elongation 
during cyclic loading. Doubling the peak force during cyclic loading significantly 
decreased the number of cycles constructs withstood, supporting the import-
ance of post-operative exercise restriction.  
Acknowledgments: Implant materials for this study were provided free of charge 
by Arthrex Vet Systems and Securos. One of the coauthors of this study is a paid 
consultant for Arthrex Vet Systems 

49 Biomechanical evaluation of the helica femoral implant 
system using the traditional and a new modified technique 
Dosch ML1; Hayashi K2; Garcia TC3; Weeren R1; Stover S4 

(1)Chesapeake Veterinary Surgical Specialists, Annapolis, MD, (2)Department of 
Surgical and Radiological Sciences, University of California, Davis (3)J.D. Wheat 
Veterinary Orthopedic Research laboratory, University of California, Davis (4)De-
partment of Anatomy, Physiology and Cell Biology, University of California, Davis 
Introduction: Helica is a screw-in femoral neck prosthesis; a previous study re-
vealed stress shielding and micromotion using the traditional implantation 
technique. A new modified technique anchors the prostheses in the lateral cor-
tex; this is hypothesized to reduce stress shielding and micromotion.  
Materials and Methods: In vitro mechanical study cyclically loading femora (in-
tact, traditional, and modified) comparing proximal axial strains, head deflec-
tion, and failure properties.  
Results: Significant difference exists for medial strain between intact (-570 
μstrain) and modified femora (-790); a statistical trend exists between intact and 
traditional femora (-700). A significant difference exists in neck angle between 
intact and modified femora (5%), and between implant techniques (5.7%). Sig-
nificant differences and trends exist for vertical head displacement between im-
plant techniques.  
Discussion/Conclusion: Proximal medial strain became more compressive with 
both techniques. This finding indicates less stress shielding, a mechanism indi-
cated in aseptic loosening. Increased vertical head displacement noted during 
cyclic and failure testing supports micromotion and subsidence in both groups. 
Further research with longer implants will allow a more medial ostectomy, pre-
serving more normal anatomy, and may eliminate micromotion.  
Acknowledgments: Funding provided by Chesapeake Veterinary Surgical 
Specialists. 

50 Extracorporeal shockwave therapy for treatment of de-
layed TPLO healing in dogs  
Drum MG 
Small Animal Clinical Sciences, University of Tennessee, Knoxville, TN  
Introduction: Delayed union of TPLO osteotomies is a relatively uncommon 
complication. Most TPLO osteotomies heal with time, but pain and lameness 
may be associated with delayed union TPLO osteotomies. Extracorporeal 
Shockwave Therapy (ESWT) to treat delayed union TPLO osteotomy sites has 
not been reported, and may serve a dual purpose in decreasing pain and improv-
ing healing time of the TPLO osteotomy site.  
Methods: Three middle-aged adult dogs that were diagnosed with delayed union 
TPLO osteotomies at 15 weeks or greater post-TPLO were treated with a single 
ESWT treatment (750 shocks total at 0.15 J/mm2). Each dog had pain over the 
osteotomy site on palpation and a visible lameness prior to ESWT. Follow up 
radiographs were obtained 4 weeks post-ESWT treatment.  
Results: All three dogs had obvious progression radiographic healing after 
ESWT treatment. All three dogs had an improvement of at least one lameness 

grade at the walk and stance, and had no pain on palpation of the TPLO osteot-
omy site.  
Discussion: In cases where delayed union TPLO sites contribute to pain and 
lameness, a single ESWT treatment may be a valid treatment option to address 
both pain and delayed healing.  
Acknowledgments: No funding was provided for this work. 

51 In-vitro comparison of three knotting techniques for 
lateral fabellotibial suture stabilization  
Dycus D1; Wardlaw J1; Rowe D2; Elder SH3 

(1)Clinical Sciences, Mississippi State University, College of Veterinary Medicine, 
Mississippi State, MS, (2)Research Support-Experimental Statistics, Mississippi 
State University, Mississippi State, MS, (3)Agriculture and Biologic Engineering, 
Mississippi State University, Mississippi State, MS  
Introduction: Cranial cruciate ligament rupture is one of the most common or-
thopedic conditions encountered in the canine. The objective was to evaluate the 
biomechanical characteristics of 2 types of the self-locking knot (SLK): a single 
self-locking knot (sSLK) and a double self-locking knot (dSLK) compared to the 
square knot (SQ) for stabilization of cranial cruciate ligament rupture.  
Materials and Methods: 3 different knot groups were evaluated (SQ, sSLK, 
dSLK) under monotonic tensile and cyclical loading. Starting tension, elon-
gation, stiffness, and load to failure were all evaluated. A value of p< 0.05 was 
considered significant.  
Results: Starting tension, overall stiffness, and load to failure were all signifi-
cantly (p<0.001) greater for both types of SLK compared to the SQ under mon-
otonic testing. Cyclic testing revealed overall stiffness, load to failure, and 
number of cycles were significantly (p<0.001) greater for both types of the SLK 
compared to the SQ. Elongation wasn’t different among any of the knots with a 
mean of 10.1±0.26 mm. There were no significant changes in terms of starting 
tension, elongation, stiffness, and load to failure between the sSLK and the dSLK. 
Discussion/Conclusion: Biomechanically the self-locking knot provides ad-
equate in vitro properties consistent with those used in vivo to stabilize the cran-
ial cruciate ligament, and is superior to the SQ. There is no biomechanical ad-
vantage in using the dSLK compared to the sSLK. The sSLK should be compared 
to other knotting types (ie crimping) and suture material (ie fiberwire).  
Acknowledgments: Funding provided by the Department of Clinical Sciences 
Internal grant, Mississippi State University. 

52 Comparative kinetic analysis of tibial tuberosity ad-
vancement (TTA) and leveling tibial plateau osteotomy 
(TPLO) for the treatment of cranial cruciate ligament defi-
ciency in dogs – preliminary results  
Ferreira MP1; Ferrigno CRA2; Souza AN2; Matera JM2; Izquierdo DFC2; Fi-
gueiredo AFC2; Cunha O2; della Nina MI2; Ito KC2; Ferraz VCM2; Santos JF2; 
Prata DR2, 
(1)Surgery, University of São Paulo, School of Veterinary Medicine, São Paulo, Bra-
zil, (2)Surgery, University of sao paulo, Sao Paulo, Brazil  
Introduction: Cranial cruciate ligament rupture is the major cause of lameness 
in dogs. Dynamic stability is achieved by changing the bone geometry by tech-
niques like the TPLO and the TTA. Kinetic analysis on the pressure platform is 
the most objective measurement of the gait. The objective of this study is to com-
pare TTA and TPLO.  
Materials and Methods: The animals will be separated into groups with 15 dogs 
each. All animals of groups will be evaluated in the preoperative period, at 15, 30, 
60, 90 days and one year postoperatively, through veterinarian assessment, visual 
analogue scale and on the pressure platform.  
Results: Until now 15 dogs were evaluated (six from the TPLO and nine from the 
TTA). At 14, 30 and 60 days PO, PVF and VI were better for TTA compared with 
TPLO, but at 90 days they presented similar results when compared with each 
other.  
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Discussion/Conclusion: The results reported here must be interpreted with cau-
tion because the number of dogs between groups are uneven and the compari-
son of both groups can be misleading, but until now both types of treatment 
showed improvement on weight-bearing in the limb with CCLR when we com-
pared PVF and VI 14 days post-operation (PO) and 90 days PO.  
Acknowledgments: none 

53 Shoulder hemiarthroplasty for treatment of severe os-
teochondrosis dissecans lesion located on the humeral 
head in a dog  
Sparrow T; Fitzpatrick N 
Fitzpatrick Referrals, Surrey, United Kingdom  
Introduction: Osteochondritis dissecans (OCD) of the humerus occurs in 
young medium to large breed dogs. Conventional treatment includes arth-
roscopic debridement and osteochondral autograft mosaic plasty. Partial resur-
facing of the humeral head has been reported in humans to treat humeral OCD 
lesions. The aim is to describe a novel spherical humeral resurfacing prosthesis 
for treatment of severe OCD of the caudo-central humeral head.  
Materials and Methods: A seven-month female entire Saint Bernard presented 
with a ten-week history of marked left thoracic limb lameness. Radiography, 
arthroscopy and MRI confirmed an extensive OCD lesion covering the entire 
caudo-medial, caudocentral humeral head. The prosthesis was designed from 
CT scans and manufactured in polished cobalt-chromium-alloy with finned 
central humeral stem and base coated in hydroxyapatite. The prosthesis was in-
serted using a standard lateral approach to the shoulder and following reaming 
of the caudal humeral head.  
Results: Radiography and CT revealed caudal-ventral implant placement on the 
humerus. Force plate analysis demonstrated initial reduction in ground reaction 
force (GRF) at seven weeks, followed by gradual improvement at three months. 
No radiographic evidence of implant loosening was present at three months and 
range of motion was normal and comfortable. Owner satisfaction is excellent 
with good activity levels and no requirement for analgesia.  
Discussion/Conclusion: Placement of a humeral head resurfacing prosthesis 
was an effective technique for the management of severe OCD related shoulder 
lameness. The technique alleviated pain, provided satisfactory limb function and 
permitted muscle regrowth.  
Acknowledgments: This implant is manufactured by OrthoFitz UK, primary 
author is a director. 

54 Application of a novel osteointegration screw for 
treatment of incomplete ossification of the humeral con-
dyle in six elbows (four dogs) and humeral unicondylar 
fracture in addition to a locking plate in four elbows (four 
dogs)  
Fitzpatrick N; Solano MA 
Fitzpatrick Referrals, Surrey, United Kingdom  
Introduction: Incomplete ossification of the humeral condyle (IOHC) results in 
an intercondylar fissure. Affected dogs are predisposed to humeral condyle frac-
ture. Our objective was to report clinical experience with a new device, The Fitz 
Fenestrated Tubular Transcondylar (F2T2), for lameness attributed to IOHC and 
humeral condylar fractures in addition of one SOP locking plate.  
Materials and Methods: The F2T2 Screw is a threaded titanium cylinder the in-
side of which is hollowed and has a series of radial slots for bone in-growth. It is 
filled with cancellous bone harvested from the drill hole swarf and is coated with 
hydroxyapatite. Dogs (n=7;10 elbows), affected by thoracic limb lameness with 
four unicondylar fractures and six elbows with IOHC. For cases with unicondy-
lar humeral fracture, an additional SOP locking plate was applied caudolaterally. 
Results: n=5 Springer Spaniels, n=1 Cocker Spaniel and n=1 Slumber Spaniel. 
Mean ±SD age at surgery was 48.00±32.36 months and mean weight was 
20.55±3.74Kg. Post-operative complications were recorded in n=3, n=2 cases 

with infection, which resolved after oral antibiotic therapy and n=1 with sero-
ma. Bone bridging was documented by CT scan in 10/11 elbows at 6 weeks and 
11/11 by 12 weeks post-operatively.  
Discussion/Conclusion: Salient advantages of the F2T2 screw are immediate sta-
bility coupled with rapid bridging of the humeral fissure which should provide 
resilient repair and its versatility for surgical revision of previously failed repair 
of humeral condylar fractures with positional or lag screws. Short-term outcome 
measures are favourable and evidence of bone bridging of the IOHC fissure has 
been established.  
Acknowledgments: All implants were designed and manufactured by OrthoFitz, 
UK, of which the author is a director. 

55 Total shoulder arthroplasty in a canine for treatment of 
severe glenohumeral arthrosis  
Fitzpatrick N; Sparrow T 
Fitzpatrick Referrals, Surrey, United Kingdom  
Introduction: Total shoulder arthroplasty is well established in humans but is 
unreported in veterinary literature. Three human studies describe canine 
shoulder arthroplasty models for testing prosthetics. The purpose is to describe 
a novel ball and socket prosthesis for treatment of severe glenohumeral instabil-
ity in a canine.  
Materials and Methods: A ten month old, female German Short-haired Pointer 
presented with severe non-weight bearing left shoulder lameness unresponsive 
to conservative management. Radiography revealed severe joint deformity, os-
teophytosis and caudodistal displacement of the humeral head. The implants 
were designed from CT scans and manufactured in 316L stainless steel. The 
proximal glenoid was anchored obliquely with two hydroxyapatite coated plates 
to the spine of the scapula. A polyethylene meniscus liner was cemented into the 
glenoid socket. The distal component was cemented into the proximal humerus 
with a curved stem, a collared neck and spherical head. A standard lateral ap-
proach to the shoulder was used.  
Results: Force plate analysis demonstrated initial reduction of ground reaction 
forces at six weeks and increased at six months. No radiographic evidence of im-
plant loosening at three and six months. The joint was non-painful in all phases 
of motion. Activity is currently unrestricted and owner satisfaction is excellent. 
Analgesia is not required.  
Discussion/Conclusion: This semi-constrained shoulder prosthesis was effec-
tive for the management of severe shoulder arthrosis. The technique allowed re-
turn to satisfactory levels of activity. The procedure is an alternative to conven-
tional shoulder arthrodesis in selected cases.  
Acknowledgments: This implant is manufactured by OrthoFitz UK, primary 
author is a director. 

56 Evaluation of contralateral stifle radiographic abnor-
malities and bilateral tibial mechanical joint angles as risk 
factors for subsequent contralateral cranial cruciate liga-
ment rupture in dogs  
Fuller MC1; Sutton JS2; Hayashi K1; Bruecker KA3; Holsworth I3; Kass P1; 
Kantrowitz BJ3 

(1)Department of Surgical and Radiological Sciences, University of California, 
Davis, Davis, CA, (2)Department of Clinical Studies, Matthew J. Ryan Veterinary 
Hospital, University of Pennsylvania, Philadelphia, PA, (3)Veterinary Medical and 
Surgical Group, Ventura, CA  
Introduction: The objective of this study was to investigate the tibial mechanical 
joint angles and contralateral radiographic stifle effusion (ConEF) or osteoar-
throsis (ConOA) as risk factors for subsequent contralateral CrCL rupture.  
Materials and Methods: Medical records of dogs with confirmed CrCL rupture 
undergoing stifle arthroscopy for initial treatment of CrCL disease, between July 
2006 – June 2007 were reviewed, and the tibial mechanical joint angles were cal-
culated, bilaterally.  
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Results: 118 dogs were included in this study, 22 were classified as bilateral rup-
ture (BR), and 96 were classified as unilateral (UR). Of the UR group, 12 dogs 
were identified with subtle contralateral stifle abnormalities on palpation (AbC) 
and 84 were classified as palpably normal (NC). Twenty-nine (35%) of the NC 
dogs had ConEF. Univariate analysis identified AbC, ConEF and ConOA to be 
significant risk factors for subsequent contralateral rupture (P <0.001, P <0.001, 
P <0.001). Multivariate analysis found only ConEF to be a significant risk factor 
(P <0.001). Sex, breed, age, weight, BCS, duration of lameness, arthroscopic 
findings, concurrent coxofemoral or tarsal OA, and all four tibial mechanical 
joint angles were not found to be significant risk factors. When excluding the 
AbC group, median survival time of remaining free from subsequent contralat-
eral rupture was 1715 days for dogs without ConEF, and 275 days for dogs with 
ConEF.  
Discussion/Conclusion: ConEF is a significant risk factor for subsequent 
contralateral CrCL rupture, in dogs presenting with unilateral CrCL disease, and 
may be used as a guide when considering treatment options and early preven-
tative measures.  
Acknowledgments: None 

57 Comparison of the axial stiffness of carbon composite 
and aluminum alloy circular external skeletal fixator rings  
Gauthier CM 
South Carolina Veterinary Specialists, Columbia, SC; Kowaleski MP, Clinical 
Sciences, Tufts University Cummings School of Veterinary Medicine, North Graf-
ton, MA; Gerard PD, Department of Applied Economics and Statistics, Clemson 
University, Clemson, SC; Rovesti GL, Clinica Veterinaria Miller, 42025 Cavriago 
(RE), Italy  
Introduction: Differences in the individual components of circular external 
skeletal fixators can greatly affect the clinical performance of the construct. The 
purpose of this study was to compare the axial stiffness of aluminum alloy and 
carbon composite ring fixators.  
Materials and Methods: Single-ring constructs were made with rings of different 
material composition (carbon-composite and aluminum alloy), diameter (55 
mm, 85 mm, and 115 mm), and thickness (6 mm and 12 mm) with all other 
components remaining constant. Stiffness of each construct was determined 
under loading in axial compression with a materials testing machine. The axial 
stiffness of aluminum alloy and carbon composite rings were compared within 
each combination of ring diameter and ring thickness using a 3-factor factorial 
analysis of variance; p<0.05 was considered significant.  
Results: Carbon composite constructs were 16–55% as stiff as corresponding 
aluminum alloy constructs. Within each combination of ring material composi-
tion and ring diameter, stiffness did not significantly increase when the ring 
thickness was doubled. Within each combination of ring material composition 
and ring thickness, stiffness significantly decreased with increased ring diameter. 
Discussion/Conclusion: Aluminum alloy rings were found to be significantly 
stiffer than carbon composite rings. Though the carbon composite rings were 
considerably less stiff, clinical recommendations cannot be made from a single-
ring, in vitro analysis. Further studies are needed to evaluate how these rings 
would behave in vivo.  
Acknowledgments: There was no proprietary interest or funding provided for 
this project. 

58 Computed tomography arthrography of the equine 
carpus  
Gray SN1; Puchalski SM2; Galuppo LD2 

(1)William R Pritchard Veterinary Medical Teaching Hospital, University of Califor-
nia, Davis, Davis, CA, (2)Department of Surgical and Radiological Sciences, Uni-
versity of California, Davis, Davis, CA  
Introduction: The intra-articular ligaments of the carpus are implicated as a 
source of lameness in the horse however antemortem diagnosis of intercarpal 
ligament pathology remains difficult. Carpal arthroscopy, though limited to 

evaluation of the mid-body currently provides the most accurate assess-
ment. Computed tomography (CT) arthrography has been utilized in canine 
and equine stifles and human knees for the identification of intra-articular soft 
tissue damage. We hypothesize that CT arthrography will accurately delineate 
the intercarpal ligaments of the carpus.  
Materials and Methods: CT images were obtained prior to and after injection of 
iodinated contrast media into the antebrachiocarpal and middle carpal joints 
and carpal canal in 8 cadaveric limbs. Spin echo sequences were obtained in 3 
planes using a 1.5Tesla MRI scanner in 3 limbs. Following MRI, colored resin was 
injected into the synovial structures and cross sections were obtained in 3 planes. 
CT arthrograms were compared to pre-contrast, MRI and anatomic speci-
mens.  
Results: The medial (MPICL) and lateral (LPICL) palmar intercarpal , radiocar-
pal and transverse intercarpal ligaments were visible in all limbs. The proximal 
and distal enthesese were also readily identifiable. CT arthrograms represented 
the anatomy well when compared to the corresponding MRI and the speci-
mens.  
Discussion/Conclusion: CT arthrography allowed for accurate identification 
and description of intercarpal ligaments including their proximal and distal en-
theses. The study supported the hypothesis that CT arthrography provides rep-
resentative images of the regional anatomy. This technique may be useful in the 
antemortem diagnosis of clinical cases with carpal region lameness.  
Acknowledgments: This study was funded by the Center for Equine Health with 
funds provided by the State of California parimutuel fund and contributions by 
private donors.  

59 Minimally invasive nail osteosynthesis for the treat-
ment of femoral and tibial fractures in dogs  
Guiot LP; Dejardin LM 
Department of Small Animal Clinical Sciences, College of Veterinary Medicine, Mi-
chigan State University, East Lansing, MI  
Introduction: Minimally invasive nail osteosynthesis (MINO) is the standard of 
care for diaphyseal femoral and tibial fractures in people. Current veterinary nail 
designs applied using conventional osteosynthesis techniques may be associated 
with acute postoperative instability and local blood supply impairment leading 
to suboptimal outcomes. This study describes MINO of canine femoral and ti-
bial fractures using an angle stable interlocking nail (AS-ILN).  
Materials and Methods: Thirteen dogs (5–60 months; BW: 16–76 kg) with trau-
matic femoral and tibial fractures underwent MINO with an AS-ILN. Postoper-
ative alignment was compared to the normal contralateral limb (paired t-test, 
p<0.05). Bone healing was assessed radiographically every 3 weeks. Results: 
Postoperative alignment was not significantly different from contralateral bones 
in any cases. Mean (±SD) time to clinical union was 37.8±13.1 days (21–65 days) 
in the 10 cases that completed scheduled follow up. Long-term radiographic 
evaluation showed absence of complication and continuous bone remodeling in 
the 12 cases completing the study.  
Discussion/Conclusion: The short healing time and absence of complications 
reported in this series compare favorably with healing times (90–120 days) and 
complications rates (17% requiring revision surgery) reported with open reduc-
tion and internal fixation using conventional nails. The MINO application of an 
AS-ILN allowed atraumatic reduction with immediate postoperative stability 
and likely explains our findings. These agree with studies reporting the benefits 
of biological osteosynthesis and strongly suggest that MINO using an AS-ILN is 
an effective alternative to standard ILNs.  
Acknowledgments: One author is the AS-ILN inventor. Implants were provided 
by BioMedtrix. 
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60 Development of the Sirius® canine total elbow pros-
thesis  
Innes JF1; Pettitt R1; Smirthwaite P2 

(1)Musculoskeletal Biology, University of Liverpool, UK, Neston, United Kingdom, 
(2)Osteogen Ltd., Bath, United Kingdom  
Introduction: Total elbow replacement (TER) was first reported in clinical ca-
nine cases in 2003. Our experience with that first system revealed issues with 
complications such as luxation and ulnar fracture. Consequently, we embarked 
upon a project to design a novel canine total elbow system, ‘Sirius’ and here we 
report the design features.  
Materials and Methods: Analyses of CT scans provided morphometrics to guide 
computer-aided design of the new components. Model and cadaveric surgery 
trials provided an iterative refinement of design. Ex vivo kinematic analyses have 
been performed and phase I clinical trials are underway. 
Results: Key aspects of the resulting system include: instrumentation to accu-
rately identify elbow flexion-extension axis (locates on axis of humeral shaft and 
articular surface of trochlea); gap between humeral forks for passage of radio-
ulnar implant, to optimise ROM; conservative bone cuts to maintain the loading 
environment on the distal humerus and enhance long-term fixation (by mini-
mising stress shielding); all cuts are instrumented and reference from one 
flexion-extension axis marker; radio-ulnar cutter is a ‘TPLO’ reciprocating saw; 
radio-ulnar bearing is snap-fitted to stemless, screw-fixed titanium plate with 
HA coating providing an internal plate fixation to the semilunar notch of the 
ulna to guard against fracture; a small radial difference between TER articular 
surfaces to enable some joint laxity; universal (non-handed) implants existing in 
small, medium and large to cover wide range of patient size.  
Discussion/Conclusion: Cadaveric trials confirm that Sirius® TER allows accu-
rate alignment, a relatively large ROM, and should avoid ulnar fracture through 
reinforcement of this weakened area.  
Acknowledgments: None 

61 Mechanical analysis of twelve toggle suture constructs  
Jha S; Kowaleski M 
Clinical Sciences, Small Animal Surgery, Orthopedic Research Laboratory, Tufts 
Cummings School of Veterinary Medicine, North Grafton, MA; Clinical Sciences- 
Orthopedic Research Laboratory, Tufts University, Westboro, MA  
Introduction: Toggle pin stabilization most commonly fails due to breakage of 
the suture at the toggle pin eyelet. Our goal was to compare the mechanical per-
formance of 12 commonly used toggle-suture-constructs (TSC) to determine 
the best combination of the TSC to maximize sustained load and cycles to failure 
in toggle-pin stabilization.  
Materials and Methods: TSC evaluated included #5 Fiberwire, #5 Orthofiber, 
80-lb Nylon leader, or a double strand of #5 Ethibond, combined with Piermattei 
toggle (0.045” K wire), Modified Knowles (MK) toggle (3/32’’ Steinmann pin) 
and Securos toggle rod for a total of 12 test groups. Acute and cyclic testing were 
performed and load at failure and cycles to failure were determined.  
Results: In acute testing, Piermattei TSCs failed by toggle deformation and MK 
and Securos TSCs failed by suture breakage. The mean failure load of MK-Or-
thofiber TSC (1416 +/- 74N) was significantly greater than that of MK-Ethibond 
(883 +/- 38N); both were significatnly greater than all others. Only the MK 
toggle constructs with Ethibond, Orthofiber and Nylon did not fail during cyc-
lic testing. 
Discussion/Conclusion: The combination of the MK toggle and Orthofiber or 
Ethibond achieved a higher load at failure than all other groups, and resisted the 
greatest number of cycles to failure. Long term mechanical testing of these TSC 
is warranted to further define their durability.  
Acknowledgments: Financial support provided by the CAHF, Cummings School 
of Veterinary Medicine at Tufts University, and materials donated by Securos 
Veterinary Orthopedics, Inc., Fiskdale, MA and Arthrex Vet Systems Inc., Naples, 
FL. 

62 A descriptive study of the equine proximal interphal-
angeal joint using magnetic resonance imaging, contrast 
arthrography, and arthroscopy  
Kamm JL; Goodrich LR; McIlwraith CW; Werpy NM 
Equine Surgery, Colorado State University, Fort Collins, CO; Department of Clinical 
Sciences, Colorado State University, Fort Collins, CO; Clinical Sciences, Colorado 
State University, Fort Collins, CO; Clinical Sciences, Colorado State University Or-
thopaedic Research Center, Fort Collins, CO  
Introduction: This study describes areas of the proximal interphalangeal (PIP) 
joint that are arthroscopically accessible, defines the soft tissue structures that 
must be avoided during arthroscope and instrument placement, and investigates 
the differences between the fore and hind PIP joint.  
Materials and Methods: Twenty-four cadaver limbs were used to perform anat-
omic modeling, magnetic resonance imaging (MRI) with MRI-compatible 
needles, computed tomography (CT) with contrast arthrography, and arth-
roscopy of the PIP joint. Two arthroscopic approaches to the dorsal joint pouch 
were compared.  
Results: Imaging revealed that in order to prevent penetration of the axial pal-
mar/plantar ligaments, abaxial palmar/ plantar ligaments, straight sesamoidean 
ligament, and the branches of the superficial digital flexor tendon palmar/plan-
tar pouch instrument and arthroscope portals should be placed dorsal to the 
neurovascular bundle. There was no significant difference in the amount of joint 
visualized when using the more proximal or distal approach to the dorsal joint 
pouch (p=0.586).  
Discussion/Conclusion: The dorsal and palmar/plantar joint pouches allowed 
for adequate arthroscopic visibility of the axial portions of the articular surface 
of the proximal and middle phalanx (P1 and P2). The abaxial portions of the ar-
ticular surface were difficult to view due to the narrowing of the joint pouches 
abaxially. When comparing the proximal and distal approach to the dorsal joint 
pouch, placement of the arthroscope 1.5cm proximal to the joint allowed the ea-
siest manipulation of the arthroscope. Palmar/plantar portals were placed dorsal 
to the neurovascular bundle to prevent injury of tendons and ligaments.  
Acknowledgments: Funding for this study was provided by the John H Venable 
Grant at the College of Veterinary Medicine and Biomedical Sciences at Colora-
do State University. 

63 Quantification of proximal ulnar displacement follow-
ing ulnar osteotomy to address canine medial coronoid 
disease  
Kranz S; Lesser AS 
Maguire PJ, Small Animal Surgery, New York Veterinary Specialty Center, Farming-
dale, NY  
Introduction: Radioulnar incongruity is considered a component of the aetio-
pathogenesis of canine medial coronoid disease. Ulna osteotomies are com-
monly performed to ‘free’ the proximal ulna, and unload the medial compart-
ment of the cubital joint.  
Materials and Methods: Thirteen forelimbs with arthroscopic evidence of medi-
al coronoid disease and joint incongruity were prospectively evaluated. Follow-
ing arthroscopic management of the intra-articular structures the cases were 
then randomly assigned to either receive an ulna osteotomy at the level of the 
proximal one third of the ulna (7) or at fifty percent of the ulna length (6). The 
proximal third osteotomies were performed proximo-lateral to disto-medial and 
caudo-proximal to cranio-distal. On either side of the planed osteotomy, radio-
paque biocompatible markers were inserted into the ulna. Craino-caudal and 
flexed mediolateral views of the antberachii were taken immediately post-oper-
atively and at two, four, six and eight to twelve weeks thereafter.  
Results: Statistically greater movement of the proximal ulna was appreciated in 
the cases with the more proximal osteotomy (mean 3.14mm) relative to those 
cases with the mid-ulna osteotomy (1.25mm). In the cases of the proximal third 
osteotomy the proximal segment on radiographs had visibly moved proximally 
as well as caudally.  
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Discussion/Conclusion: Performing an osteotomy further distally dampens seg-
mental movement likely due to constraint of the interosseous ligament. The 
more proximal osteotomy is more favorable as greater unloading of the medial 
compartment is expected. Further studies would include joint kinematic studies 
in addition to clinical follow-up.  
Acknowledgments: There was no proprietary interest or funding provided for 
this project 

64 Force plate evaluation of a model of canine lameness  
Morrow KR; Vander-Ploeg SE; Hansen AR; Weed KL; Martinez SA 
Veterinary Clinical Sciences, Washington State Univeristy, Pullman, WA  
Introduction: A humane, simple, repeatable, non-invasive/ topical, and revers-
ible pain model in normal dogs would be ideal to objectively assess the analgesic 
properties of non-proven or developing analgesic formulations in dogs for the 
treatment of lameness due to “superficial” pain (e.g. osteoarthritis).  
Materials and Methods: 12 healthy dogs were used for the study. A 14 mm 
marble was placed into the paw pad recesses of the thoracic and pelvic limbs. 
Dogs were trotted at a controlled velocity and acceleration over an imbedded 
force plate. Peak vertical force (PVF), vertical impulse (VI), and stance time were 
recorded before and following treatment with carprofen (4.4 mg/kg, PO).  
Results: Compared to baseline, marble placement on the thoracic limb paws re-
sulted in greater mean reduction of PVF compared to placement on the pelvic 
limb paw (P= 0.001). VI reductions were greater with the thoracic limb paws 
compared to the pelvic limb paw (P=0.0034). There was no difference in stance 
time between thoracic or pelvic limb paws with marble placement (P>0.05). 
There was no improvement in PVF, VI or changes in stance times following car-
profen dosing in either thoracic or pelvic limb paws (P>0.05).  
Discussion/Conclusion: The marble did not act as true noxious stimulus since 
treatment with carprofen did not significantly improve the variables measured 
with marble placement. Although a marble may not induce a nociceptive-based 
lameness it may have useful applications during select physical therapy sessions. 
Acknowledgments: Funding support provided by the Comparative Orthopedic 
Research Laboratory. 

65 The modified maquet procedure (mmp) for tibial tube-
rosity advancement in dogs: preliminary report of 131 
cases  
Ness MG1; Rutherford DS1; Midgely DS2; Harms O3 

(1)Croft Vet Hospital, Northumberland, United Kingdom, (2)Rutland House Vet 
Hospital, UK, (3)Tierarztliche Klinik Luneberg, Germany.  
Introduction: Tibial tuberosity advancement (TTA) to treat human knee OA 
was first described by Maquet more than 30 years ago. TTA is now very popular 
for treating CCL failure in dogs but the surgery is complex, time-consuming and 
costly. MMP is a technique for TTA using a wedge shaped implant of Titanium 
foam. This paper is a preliminary report of the first 131 MMP cases – the first 
clinical application of Ti foam.  
Materials & Methods: 131 dogs with CCL failure were treated using MMP. Out-
come was “good” or “poor” when re-examined clinically and radiographically 
four weeks after surgery. Complications were “minor”; “major” or “catastrophic”. 
Results: Age: 4.95 ± 2.67 years. Weight 35.5 ± 9.1Kg. TT advancement 7.5 – 
13.5mm (9.9 ± 1.5mm). 83/131 were double-wired: 48/131 were single-wired 
(26 proximal; 22 distal). Outcome: 4 weeks 94.7% “good”; 5.3% “poor”. Compli-
cations: Minor: 33/131 (25.2%). Major: 4/131 (3.1%) – 4 similar traumatic dia-
physeal fractures of the tibia and fibula. Surgical time was 27.2 ± 4.2; (Range: 
22–45 minutes).  
Discussion/Conclusion: These results compare favorably in terms of outcome 
and complication rates with published accounts of other similar surgeries. Al-
though outcome analysis was binary, subjective, uncontrolled and therefore sub-
optimal, it seems that MMP is worthy of consideration as a treatment for CCL 
failure in dogs. Complication rates are already low and all the recorded major 

complications were attributable to owner non-compliance. Surgical time is short 
compared with other similar procedures.  
Acknowledgment: The presenting author is a member of IVOA LLP which re-
ceives royalty payments on the sale of the instruments and Ti foam implants 
which are the subject of this paper. 

66 Use of computed tomography to compare technical 
outcome for femoral head and neck excision ostectomy 
performed by novice surgeons  
O'Donnel M1; Warnock J2; Nemanic S1; Scholz R1; Wiest J1 

(1)Clinical Sciences, Oregon State University College of Veterinary Medicince, Cor-
vallis, OR, (2)Clinical Sciences, Oregon State University College of Veterinary 
Medicine, Corvallis, OR  
Introduction: Excision of the femoral head and neck (FHNE) is a salvage pro-
cedure commonly performed to treat arthritis or trauma of the coxofemoral 
joint. The purpose of this study was to compare the use of osteotome and sagit-
tal saw for FHNE by novice veterinarians to identify an accurate technique that 
may be utilized by new graduates in a general practice setting.  
Materials and Methods: FHNE as performed on 6 canine cadavers with a 
12.7mm osteotome and mallet using a pre-scoring technique (“OM”) or Micro 
100 sagittal saw, 14mm x 25.5mm coarse blade (“MSS”). Osteotomy times were 
recorded for each limb. A 64 slice helical computed tomography scanner 
measured volume of the femur proximal to the lesser trochanter on 3-dimen-
sional reconstructions. A blinded board certified radiologist blinded to the os-
teotomy technique measured volume of remaining femoral neck and presence/ 
number of fissures and bone fragments in the surrounding soft tissues.  
Results: OM residual neck volume was 0.13cc, versus 0.0083cc in MSS 
(P=0.0688). Only OM ostectomies were noted to have caudal cortex fissures and 
chips. Bone transection time was 60s for OM and 48s for MSS (P= 0.4717). When 
the population was restricted to dogs with a body weight >17kg, sagittal saw 
bone transection time saw was significantly shorter (p=0.0292).  
Discussion/Conclusion: We cannot reject the null hypothesis regarding incom-
plete femoral neck excision using osteotome versus saw in novice veterinarians, 
however presence of fissures and bone chips in OM femurs may indicate su-
periority of using a sagittal saw versus osteotome for FHNE.  
Acknowledgments: There was no proprietary interest for this project; this study 
was funded internally by Oregon State University College of Veterinary Medi-
cine. 

67 Internal fixation of incomplete saggital fractures of the 
first phalanx – outcome in 126 cases (1994–2010)  
Phillips CR; Payne RR; Compston PC 
Rossdales Equine Hospital, Newmarket, United Kingdom  
Introduction: Incomplete sagittal proximal first phalangeal (ISPFP) fractures 
are common in racehorses. The majority of studies examining post-fracture 
prognosis have focused on American Standardbreds and include both surgical 
and conservative treatment. There are few recent data from the UK reporting on 
post-operative racing performance in Thoroughbreds.  
Materials and Methods: Inclusion criteria were racing Thoroughbreds that had 
a simple lag screw repair of an ISPFP fracture under general anaesthesia and sur-
vived to discharge. Racing performance data were retrieved from the Racing Post 
website.  
Results: 126 horses had either a short (<30 mm; n=17) or long (>30mm; n=109) 
ISPFP fracture. Fractures occurred significantly more frequently in forelimbs 
(66%) than hindlimbs (34%; P=0.005); and most often in the right forelimb 
(42%; P=0.005). Post-operative racing records were available for 108 horses; 
83% (95% confidence interval 76.3–90.4%) returned to racing. 88% of horses 
with short and 68% with long sagittal fractures raced following surgery, with 
mean post-operative time until racing 270 and 337 days, respectively. 82% that 
raced post-operatively were placed, 63% won a race.  
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Discussion/Conclusion: These results demonstrate the prognosis for horses re-
turning to racing is excellent following surgical repair of long and short ISPFP 
fractures. These findings provide a similar or better prognosis than described in 
previous literature, suggesting an improved ability to treat these fractures in the 
perioperative period. The data offer a prognostic guide for trainers, owners and 
clinicians that evaluates the benefits of surgical correction of these fractures in 
the racing Thoroughbred.  
Acknowledgments: Polly Compston is supported by the Margaret Giffen Trust 

68 Diagnosis of an incomplete third carpal bone slab frac-
ture using magnetic resonance imaging  
Rainbow, Jr. WAT; Dymock D; Morton A 
Department of Large Animal Clinical Sciences, University of Florida College of Vet-
erinary Medicine, Gainesville, FL  
A 10 year-old thoroughbred gelding used for three-day eventing was evaluated for 
chronic lameness of one-year duration of the left carpus that resolved with intra-
articular anesthesia, and partially resolved with regional anesthesia of the proxi-
mal suspensory. Previous radiographic, scintigraphic, and ultrasonographic 
exams revealed abnormalities that were not related to the carpus. Intra-articular 
treatment of the carpus concurrent with rest improved the lameness, but the 
lameness progressed when returned to exercise. Magnetic resonance imaging 
(MRI) was used to more completely evaluate the carpus because it eliminates 
summation artifacts and detects articular cartilage and subchondral bone dam-
age more readily than radiography. In addition, MRI provides superior soft tissue 
imaging than ultrasonography. The results of the MRI were third carpal bone 
sclerosis with articular cartilage irregularities and subchondral bone damage 
consistent with an incomplete slab fracture. Arthroscopic exploration confirmed 
the MRI findings. The lesion was debrided and the horse was placed on appropri-
ate post-operative rest and controlled exercise regime. Four months following 
surgery the horse was sound and had full-range of motion of the joint. Magnetic 
resonance imaging should be considered as a valuable imaging modality to detect 
occult sources of lameness not found with conventional imaging. 

69 Implant removal – complication or inconvenience?  
Robinson DA; Conzemius MG 
Veterinary Clinical Sciences, School of Veterinary Medicine, Louisiana State Uni-
versity, Baton Rouge, LA; Veterinary Clinical Sciences, College of Veterinary Medi-
cine, University of Minnesota, Saint Paul, MN  
Introduction: Orthopedic surgeries have a particular risk of infection in that an 
implant is often used. The goal of this study was to determine the prevalence of 
implant removal following TPLO and the cost associated with removal.  
Materials and Methods: The number of TPLO procedures and TPLO implant 
removals was determined from 01/01/2006 until 05/30/2010. Age, breed, sex, 
hind limb, cost of removal, time from surgery to removal and reason for removal 
was identified from the medical record.  
Results: During the time period there were 1,117 TPLOs performed with 102 
TPLO implant removals (9.1%). For the TPLO cases a variety of breeds were rep-
resented. There were 52 left hind limbs and 40 right hind limbs affected and there 
were 4 intact male, 0 intact female, 45 neutered males and 53 neutered females. 
The reasons for removal were: implant failure (2%), infection (60.8%), irritation 
(1%), persistent lameness (28.4%), neoplasia (1%) and not provided (6.8%). 
33% of removals occurred 1–6 months after surgery. The average cost of implant 
removal was $1,1156.60 regardless of reason for removal.  
Discussion/Conclusion: In recent years implant-associated infections have be-
come more common in veterinary medicine. Our TPLO implant removal rate of 
9.1% was higher than the overall re-operation rate reported in the literature 
(1.6–8.4%), yet our infection rate (5.5%) was lower. As surgeons we hope that 
our complication rate will be low and that re-operation will be something en-
countered infrequently. Nonetheless, the cost associated with implant removal 
must be considered, especially since our clients often bear the burden of this cost. 
Acknowledgments: None. 

70 Inter- and intra- observer variability in a novel radio-
graphic technique for the measurement of the magnitude 
of the advancement necessary for the Modified Maquet 
procedure  
Rutherford S; Bell J; Ness M 
Croft Veterinary Hospital, Cramlington, United Kingdom  
Introduction: The Modified Maquet Procedure (MMP) is a variation of the ti-
bial tuberosity advancement (TTA) for treatment of the cranial cruciate liga-
ment deficient stifle. Development of the MMP procedure included a review and 
modification of the TTA templating procedure, as it is not perfect. This study 
compared the intra- and inter-observer variability of the new radiographic 
measuring technique.  
Materials and Methods: Twenty MMP radiographs were selected and anony-
mously copied in triplicate. Three observers were asked to measure the required 
tibial tuberosity advancement, using the DICOM image processing tools and 
choose a wedge size for the resulting sixty images, following the new technique. 
To compare the intra- and inter-observer variability, intraclass correlation coef-
ficients (ICCs) were calculated. The intra-observer ICCs were calculated using 
the triplicate measurements for each of the twenty radiographs. The inter-ob-
server ICCs were calculated by comparing the mean advancement of the three 
measurements between each observer.  
Results: There was strong intra- and inter-observer agreement with the ICC’s all 
being close to 1. The same wedge ± one size was chosen on 97.8% of occasions. 
Discussion/Conclusion: This study has shown that there is low intra and inter-
observer variability of the new MMP radiographic measuring technique. All 
measurements are based on points on the tibia so exact stifle angle, variable mor-
phology of the femur and spatial alignment of the femur and tibia are irrelevant. 
MMP wedges come in 1.5mm size increments and in nearly all cases the same 
wedge plus or minus one size was chosen which is comparable to consistently 
choosing a 3mm TTA cage.  
Acknowledgments: None 

71 A retrospective evaluation of the efficacy of bacterial 
isolation from synovial fluid in dogs with suspected septic 
arthritis  
Lewis S1; Scharf V1; Wellehan J1; Wamsley H2; Richardson R1; Sundstrom 
D1; Lewis DD3 

(1)Small Animal Clinical Sciences, College of Veterinary Medicine, University of 
Florida, Gainesville, FL, (2)Department of Physiological Sciences, College of Vet-
erinary Medicine, University of Florida, Gainesville, FL, (3)Department of Small 
Animal Clinical Sciences, University of Florida College of Veterinary Medicine, Gai-
nesville, FL  
Introduction: Early diagnosis and appropriate antimicrobial therapy is essential 
to prevent irreversible pathology in dogs with septic arthritis. It was our percep-
tion that we infrequently obtained positive cultures of synovial fluid from dogs 
with suspected joint sepsis. The purpose of this study was to evaluate our efficacy 
in culturing bacteria from synovial fluid from dogs with suspected septic arthri-
tis.  
Materials and Methods: Synovial fluid cytology and microbiology submissions 
from dogs from March 2007 to August 2011 were reviewed. Synovial fluid 
samples from dogs with a clinical history and joint fluid cytology consistent with 
joint sepsis (leukocytosis >10,000/μL with >50% neutrophils) were in-
cluded. Cultures of synovial fluid from these dogs were used to evaluate the effi-
cacy of bacterial isolation.  
Results: Thirty-nine dogs met the inclusion criteria for this study. Initial cultures 
of joint fluid yielded bacterial growth in 41% of the dogs. Thirty-eight percent 
had surgery involving the affected joint within 150 days prior to presentation. 
Twenty-five percent of dogs with positive cultures received antibiotics prior to 
arthrocentesis, whereas 22% of dogs with negative cultures received antibiotics 
prior to sample collection. Anaerobic cultures were performed in 25 of the dogs, 
none of which yielded bacterial growth.  
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Discussion/Conclusion: Obtaining bacterial growth from cultures of synovial 
fluid in dogs with suspected septic arthritis has a low yield. Prior administration 
of antibiotics did not appear to influence the efficacy of isolating bacteria. There 
is a need to establish a more effective means of identifying bacteria from canine 
joints with suspected sepsis.  
Acknowledgments: None. 

72 Assessing the efficacy of shockwave therapy in dogs 
with hip dysplasia and osteoarthritis using pressure plat-
form gait analysis  
Souza ANA; Ferreira MP; Tartarunas AC; Souza MC; Pinto AC; Cortopassi 
SR; Matera JM 
Surgery, University of São Paulo, School of Veterinary Medicine, São Paulo, Brazil  
Introduction: The extracorporeal shockwave therapy (ESWT) is used recently as 
alternative treatment to osteoarthritis, but their treatment protocols and effec-
tiveness in improvement the lameness and is still being researched. The objective 
of this study was to verify the increase of vertical forces in 60 days of follow up 
after ESWT using pressure platform gait analysis.  
Materials and Methods: Fifteen dogs with hip dysplasia and osteoarthritis were 
evaluated and treated with ESWT (Group A). As control group were used 20 
healthy dogs (group B) and 18 dogs with osteoarthritis treated conservatively 
(group C). The dogs were submitted to a walkway system. Each dog had to walk 
for five valid trials in a speed between 1.3 to 1.6 m/s, and was investigated for 
peak vertical force and vertical impulse (% of body weight). ANOVA for inde-
pendent and dependent measures were used when appropriate (P < 
0.05). Group A received 2000 radial shocks in only one randomized hip joint 
with a pressure of 3,4 bars and a frequency of 10Hz were applied tree times with 
a between the treatments. Group C received glucosamine and chondroitin 
sulfate for 60 days. Group C and A were evaluated in time 0, in 30 and 60days 
after initiation of treatment.  
Results: Group A had significant increase of vertical forces from 30 days after 
ESWT comparing to contralateral limb and with Group C. The mean values be-
come closely to the healthy dogs.  
Discussion/Conclusion: From the results obtained in this study, we suggest that 
ESWT could improve vertical forces.  
Acknowledgments: FAPESP. 

73 Comparison of growth factor treatments on the fibro-
chondrogenic potential of canine fibroblast-like synovio-
cytes for meniscal tissue engineering  
Spina J1; Warnock J1; Ott J1; Baltzer W1; Duesterdieck- Zellmer K1; Bay B2 

(1)Clinical Sciences, Oregon State University College of Veterinary Medicine, Cor-
vallis, OR, (2)Mechanical,Indust. & Manu. Eng, College of Engineering, Oregon 
State University, Corvallis, OR  
Introduction: Tissue engineering is an evolving strategy for treating avascular 
meniscal injury or total meniscal loss. Multiple growth factor protocols used to 
induce in vitro fibrocartilage formation carry a substantial procedural unwieldi-
ness and financial burden. The objective of this study is to compare the fibro-
chondrogenic potential and biomechanical properties of a single growth factor 
protocol (TGF-β3) versus a previously utilized triple growth factor protocol in 
tensioned synoviocyte bioscaffolds (TSB).  
Materials and Methods: Arthroscopically harvested synoviocytes were cultured 
and synthesized into TSB. Bioscaffolds were cultured with TGF-β3 or combined 
TGF-β1, IGF-I and FGF-2. DMMB and Toluine blue stain assessed GAG content; 
hydroxyproline assay and collagen I and II immunohistochemistry assessed col-
lagen content. Cell viability was assessed using Ethidium Homodimer and Cal-
cein AM. TSB stiffness and peak load to failure was determined by materials test-
ing/force-deformation curves.  
Results: Triple growth factor (Tri-GF) treated TSB produced higher total and 
percent GAG content versus TGF-β3 treated TSB. Total and percent collagen 

content was not different between groups. Tri-GF TSB had a higher peak load to 
failure, but no difference was found for stiffness, resilience or toughness. Cell vi-
ability was lower for TGF-β3 TSB. Collagen production was more organized in 
Tri-GF TSB.  
Discussion/Conclusion: Cellular viability likely accounted for matrix differ-
ences between groups. Cellular viability and organization of the ECM con-
tributed to mechanical differences; however, neither group approached the 
strength required in normal menisci. The use of TGF-β3 alone cannot be recom-
mended at this time for in vitro formation of autologous fibrocartilage bioscaf-
folds for meniscal deficiency.  
Acknowledgments: There was no proprietary interest for this project; this study 
was funded by an internal resident grant by the Oregon State University College 
of Veterinary Medicine. 

74 Evaluation of the effectiveness of bandages on re-
stricting carpus range of mobility in healthy dogs at a walk 
using electrogoniometry  
Gibert S1; Carozzo C2; Cachon T2; Fau D2; Genevois J3; Viguier E2 

(1)Centre Hospitalier Vétérinaire Frégis, Arcueil, France, Arcueil, France, (2)Univer-
sité de Lyon , Vet Agro Sup, Campus Vétérinaire, CHEV, ICE, Marcy l'étoile, France, 
(3)Université de Lyon , Vet Agro Sup, Campus Vétérinaire, CHEV, Marcy l'étoile, 
France  
Introduction: Strapping, process of applying adhesive tape to limit joint motion, 
is routinely used on humans but not on dogs. Studies investigating the efficacy of 
bandages procedures on motor performance of carpal joint are lacking in vet-
erinary medicine. Few studies have been designed to evaluate the validation of 
electrogoniometry in dogs and no accurate standardized protocol for electrogo-
niometer fixation on the carpus of dogs has been assessed.  
Materials and Methods: Ten nonlame various breed dogs. A P&GB twin axis 
electrogoniometer (EG) was used to quantify carpus motion. A standardized fix-
ation procedure was described. In a preliminary study, EG accuracy was evalu-
ated. Angles measurements simultaneously obtained by X-rays and electrogo-
niometry of the dog’s carpal joint in flexion, extension, abduction and adduction 
were compared. During the main study, dogs were walked on a treadmill with an 
EG fixed on their right carpus. The range of motion (ROM) of the carpus joint 
in flexion/extension (Flex/Ext) and abduction/adduction (Abd/Add) were 
measured in each condition (without bandage, with strapping, with light Robert 
Jones without and with splint).  
Results: Compared with X-Ray, EG was shown to be more accurate for ROM 
meausurement (absolute error of 3.1° in Flex/Ext and 1.7° in Abd/Add). All ban-
dages caused a significant decrease of ROM (p<0.05). A significant difference be-
tween all the different bandage conditions was identified (p<0.005). Strapping, 
Robert Jones bandage and Robert Jones bandage with splint restricted respect-
ively flexion/extension of 37, 72 and 88%. The decreased range of motion in ab-
duction/adduction was respectively 31, 64 and 70%.  
Discussion/Conclusion: Flexible, light weight EG are accurate for measuring 
static carpus joint angles. Even if the subjects of the study were healthy, the re-
sults of the present study are a basis for guiding veterinarians in the choice of 
bandages in carpal joint injuries.  
Acknowledgments: Biometrics France. 
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75 Sensitivity and specificity to determine lameness in 
dogs with a pressure walkway system  
Gibert S1; Lequang T2; Maitre P3; Cachon T4; Carozzo C4; Fau D4; Genevois 
J5; Viguier E4 

(1)Centre Hospitalier Vétérinaire Frégis, Arcueil, France, Arcueil, France, (2)Hô-Chi-
Minh Veterinary University, Vietnam, Hô-Chi-Minh, Vietnam, (3)Clinique Vétér-
inaire Alliance, Bordeaux, France, (4)Université de Lyon , Vet Agro Sup, Campus 
Vétérinaire, CHEV, ICE, Marcy l'étoile, France, (5)Université de Lyon , Vet Agro 
Sup, Campus Vétérinaire, CHEV, Marcy l'étoile, France  
Introduction: Pressure walkway systems have been used in research for several 
years for gait analysis in dogs to characterize normal gait and assess lameness. 
The aim of this study was to measure the performance for detection of a lame 
limb and to provide clinicians a quantitative gait analysis tool.  
Materials and Methods: A 4.3 m walkway system was used to calculate spatiot-
emporal and pressure parameters in 115 lame adult dogs suffering from one or 
several limbs; 32 from a forelimb lameness (shoulder 10 , elbow 15, extremities 
7), 83 from an hindlimb lameness ( hip 36, knee 35, extremities 3). Sensitivity 
and specificity were first calculated without taking care of the disease. Then, they 
were detailed for unilateral elbow dysplasia (7 cases), unilateral CCL rupture (22 
cases) and unilateral hip dysplasia (25 cases). Orthopaedic conditions were con-
firmed by explorative surgery or Xray.  
Results: For all orthopaedic pathologies diagnosed, sensitivity and specificity 
were respectively 84,6 and 91,1%.(100 – 97,8 for ED; 93,7–95,7 CCR r; 89,8 –90,8 
for HD). 
Discussion/Conclusion: The pressure walkway presented a high sensitivity and 
specificity to determine a lame limb particularly for E D and CCRr. Because of 
the high values of sensitivity and specificity, portability, quick results and non in-
vasive procedure, pressure walkway systems could be used in clinics to help diag-
nosis of orthopaedic diseases.  
Acknowledgments: Biometrics france CIR systems Inc.Havertown, USA 

76 Correlation of canine hip joint laxity from stress radi-
ography with synovial fluid volume from mri analysis  
Wallace ML1; McDonald-Lynch MB1; Udupa J2; Mai W1; Gregor TP1; Wiley 
L1; Smith GK1 

(1)Department of Clinical Studies, University of Pennsylvania, School of Veterinary 
Medicine, Philadelphia, PA, (2)Department of Radiology, University of Pennsyl-
vania, School of Medicine, Philadelphia, PA  
Introduction: This study investigated a possible association between canine co-
xofemoral laxity measured by the distraction index (DI) from stress radiography 
and corresponding synovial fluid volume (SFV) quantified from magnetic res-
onance imaging (MRI). Canine hip DI is definitively predictive of the devel-
opment of osteoarthritis. Cadaver studies suggest that increased synovial fluid 
volume is associated with increased hip joint laxity. However, in vivo studies 
comparing DI to SFV have not been performed.  
Materials and Methods: The coxofemoral joints of seven Labrador Retrievers 
were evaluated with stress radiography (DI) and MRI (Fat-saturated 3D fast 
spoiled gradient and Fat-saturated fast recovery fast spin echo sequences). The 
MRI images were analyzed using the 3DVIEWNIX software system for SFV 
quantification. A volumetric index (VI) was developed to normalize for vari-
ation in hip dimensions. Appropriate statistical methods were applied. Signifi-
cance was set at P < 0.05.  
Results: DI was positively correlated to VI (r=0.85, r2=0.73, P < 0.001), indicat-
ing a significant moderate linear relationship.  
Discussion/Conclusion: MRI-determined hip laxity correlated with stress-radio-
graphic hip laxity (DI). Hip laxity from stress radiography in the dog has been 
strongly correlated with ultimate OA susceptibility of the hip. These pilot results 
therefore suggest that increased synovial fluid volume may be a principal patho-
genic pathway for OA susceptibility of the hip. Expanded studies to support these 
findings are needed. If confirmed, MRI-determined coxofemoral VI may represent 
a new phenotype for future hip dysplasia diagnostic and genetic studies.  

Acknowledgments: This pilot investigation was supported by the Penn Center 
for Musculoskeletal Disorders, Award Number P30AR050950. 

77 Tensioned synoviocyte bioscaffolds versus collagen 
scaffolds for potential use in meniscal tissue engineering  
Warnock J1; Spina J1; Duesterdieck-Zellmer K1; Ott J1; Baltzer W1; Bay B2 

(1)Clinical Sciences, Oregon State University College of Veterinary Medicine, Cor-
vallis, OR, (2)Mechanical,Indust. & Manu. Eng, College of Engineering, Oregon 
State University, Corvallis, OR  
Introduction: Meniscal injury is a common cause of lameness in the canine sec-
ondary to cranial cruciate ligament deficiency. Tissue engineered bioscaffolds 
may be a treatment option for meniscal incompetency. The objective of this 
study is to compare meniscal like matrix content and resilience of autologous 
tensioned synoviocyte bioscaffolds to synoviocyte- collagen sheet bioscaffolds. 
Materials and Methods: Canine synoviocytes were seeded on tensioned porcine 
intestinal submucosa sheets (SIS bisocaffolds, “SSB”) or synthesized into ten-
sioned synoviocyte bioscaffolds, (“TSB”). Constructs were cultured with 17.7% 
FBS or human recombinant chondrogenic growth factors. DMMB and Tolui-
dine blue stain assessed GAG content; the hydroxyproline assay and collagen I 
and II immunohistochemisty assessed collagen content. Tensile resilience was 
determined by materials testing/ force-deformation curves.  
Results: Percent collagen content was higher in all SSB versus all TSB. Percent 
GAG content was higher in TSB versus SSB. Pre-culture SIS collagen and GAG 
content were not different than SSB. Tensile resilience was higher in growth fac-
tor treated TSB than FBS TSB, and all SSB versus TSB. Growth factor treated con-
structs had regional GAG deposition and type II collagen immunoreactivity; all 
constructs had uniform collagen type I immunoreactivity.  
Discussion/Conclusion: All constructs in this study contained ECM seen in the 
meniscus. Growth factor treatment in this study affected construct architecture, 
induced greater type II collagen deposition, and increased tensile biomechanical 
properties of TSB. TSB cannot be ruled out as a possible scaffold for use in me-
niscal tissue engineering, and future studies will focus on improving cell viabil-
ity and mechanical characteristics relative to porcine SIS.  
Acknowledgments: There was no proprietary interest for this project; this study 
was funded by Oregon State University College of Veterinary Medicine and The 
Oregon Health Sciences University Medical Research Foundation. 

78 Comparison of two fluid ingress/ egress techniques for 
canine stifle arthroscopy  
Warnock J1; Nemanic S2; O'Donnel M2; Wiest J2 

(1)Clinical Sciences, Oregon State University College of Veterinary Medicine, Cor-
vallis, OR, (2)Clinical Sciences, Oregon State University College of Veterinary 
Medicince, Corvallis, OR  
Introduction: The purpose of this study is to evaluate two stifle arthroscopy fluid 
ingress/ egress techniques for extra-articular fluid escape and complications. We 
hypothesize that there will be no difference between the volume of extra-capsu-
lar fluid escape and technical complications between a 2 portal/fluid pressure 
bag system and a 3 portal/ fluid pump system.  
Materials and Methods: Ten canine cadavers received preoperative computed 
tomography of the limbs, followed by stifle arthroscopy using a 10% solution of 
iopamidol as ingress fluid delivered via pressure bag (2PB) or via arthroscopic 
peristaltic pump (3FP). 3FP limbs received an additional fluid egress portal 
placed via cannula and trochar. Arthroscopy was limited to 20 minutes per joint. 
The volume of the contrast medium in the soft tissues was measured via CT post-
operatively.  
Results: Total post operative intra- and extra-articular fluid volume was 72mL in 
3FP and 82.1mL in 2PB (P= 0.7352). Percentage fluid retention per total ingress 
fluids given was 7.9% in 3FP and 21.6% in 2PB (P= 0.0289). Two 3FP joints had 
a 3–4mm long trochar track on the distal lateral trochlear ridge. 2PB joints had 
intermittent visual blurring due to joint fluid mixing or fat pad fragmentation/ 
dissolution, two of which also had joint collapse.  
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Discussion/Conclusion: We cannot reject the null hypothesis regarding su-
periority of one technique over the other in regard to technical complications, 
however use of 3FP technique may be useful for stifle arthroscopies that take 
longer than 20 minutes and may have better visualization due to greater fluid 
throughput.  
Acknowledgments: There was no proprietary interest for this project; this study 
was funded by Oregon State University College of Veterinary Medicine. 

79 The effect of oral tramadol on ground reaction forces 
in dogs with experimentally induced osteoarthritis  
Westling M1; Millis DL1; Carr JG1; Westling W2 

(1)Small Animal Clinical Sciences, University of Tennessee College of Veterinary 
Medicine, Knoxville, TN, (2)Heart Research, Mission Heath System, Asheville, NC  
Introduction: Osteoarthritis (OA) is a common condition of joints and anal-
gesics, including tramadol, may be used. The aim of the study reported here was 
to determine the effectiveness of tramadol in reducing lameness associated with 
OA of a stifle joint. We hypothesized that tramadol would not significantly im-
prove lameness.  

Materials and Methods: The study was a blinded, sham-controlled, cross-over 
study using nine hound-type dogs with surgically induced OA of one stifle. Dogs 
were randomized to treatment or sham groups. Treated dogs received 5 mg/kg 
tramadol every 12 hours for 2 weeks. After a washout period dogs were crossed 
over to the other group. Data were collected on days 0, 7, and 14, including 
measurement of ground reaction forces (peak vertical force and vertical im-
pulse) at a trot, stifle range of motion, and subjective gait analysis. Subjective gait 
analysis was performed by a blinded investigator using a visual analog scale and 
a categorical ranking from 0–4. Data were analyzed using Wilcoxin Signed-Rank 
test or Pearson chi-square.  
Results: There were no significant differences in any data collected between day 
0 and day 14 in the tramadol or sham groups.  
Discussion/Conclusion: We accept our hypothesis that tramadol alone does not 
improve lameness associated with OA. Further studies should investigate the ef-
ficacy of other doses or dosing frequencies of tramadol, and the efficacy of com-
bination therapy.  
Acknowledgments: Funding provided by the University of Tennessee Veterinary 
Orthopedics Laboratory
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