PRINCIPLES, INDICATIONS AND HOW TO... FOR THE FOLLOWING:  
Robert-Jones and soft padded bandages; general splints; spoon and spica splints; ehmer, velpeau and 90/90 slings; reduction of hip, elbowl, and TMJ lux’s; 


Basic guidelines for exernal coaptation to provide primary fracture management 
· Fracture reduction 
· Minimally displaced, non articular, stable fractures 
· [bookmark: _GoBack]50% rule: cortical positioning of fracture ends should have at least 50% contact to expect fracture healing 
· Goal of any closed reduction should be 100% 
· Rads should be performed after closed reduction and external coaptation 
· Fracture alignment 
· Proper rotational alignment between the joints proximal and distal to the fracture is imperative for limb function and to prevent rotational or angular malunions and associated gait abnormalities and lameness 
· Standing position 
· In prolonged immobilization, adhesions between muscles, tendons and bones can limit range of motion of affected joints 
· If coaptation is performed at an abnormal angle loss of function may result
· Neutral standing position during application will encourage weigh bearing during and after coaptation 
· Joints proximal and distal 
· Immobilize joints proximal and distal 
· Fractures of humerus and femur not suitable for external coaptation 
· Consideration only for young animals (< 1 year) with stable, nonarticular, nondisplaced fracture of humerus or femur
· Temporary Splintage 
· For fractures distal to elbow and stifle joints, temporary splintage can offer 
· Improved comfort 
· Decreased edema
· Minimized trauma 
· For most other types cage rest and sedation/analgesia are all that is needed until definitive repair (unless travel required, then splint) 

Robert Jones Bandage
· Injuries at or distal to the elbow or stifle joints 
· Wounds, fractures, dislocations/luxations, strains and sprains 
· Bulky bandage
· Temporary stabilization util definitive repair or to address post operative swelling
· Goals
· Support and immobilization 
· Reduce/prevent edema
· Limit effusion/hemarthrosis 
· Don’t compromise vascularity 
· Can hinder ambulation 
· Not suitable for primary fixation
· Thick padded cotton looses and can lead to instability 
· Materials 
· 1 inch white adhesive tape
· 1-3 rolls of 1 pound 12 inch cotton 
· 1-3 rolls of 3-4 inch elastic adhesive tape or self adherent stretch tape (vet wrap)
· Wound dressing if indicated 
· Method
· Deal with wounds and cover them 
· Make stirrups (1/2 inch tape for small dog/cat, 1 inch for large dog) extending 3-6 inches beyond toes 
· This is to help prevent slippage
· Prepare cotton
· Unroll, remove paper, re-roll 
· Tear to narrow width of ½ to 1/3 to allow for better conformation to the limb 
· Apply cotton at level of 2nd and 5th digits and leave toe nails of digits 3&4  exposed 
· Apply tightly with no wrinkes or twists, distal to proximal with overlap of 50% with each layer 
· Continue to midhumerus or mid femur and return distally in the same fashion. Can extend to axilla or groin if injury is just distal to elbow or stifle
· Repeat until 4-8 cm thick
· Apply rolled gauze, 2-3 layers to compress cotton by 40-50%
· Cotton is compressed enough when tapping the bandage makes the same sound as tapping a ripe watermelon
· Tape stirrups separate, inverted and applied to gauze layer 
· Apply elastic tape – be careful not to compress too much. 
· Cotton will loosen in hours to days so reevaluate bandage every 4-6 hours and bandage change every few days or sooner 

Modified Robert Jones Bandage 

· Less padding 
· Applied to thickness of ½ to 2 cm.
· Cast padding in place of cotton 
· Light compression and partial immobilization of limb at or distal to elbow or stifle joint
· OK for reducing swelling, soft tissue protection, limb support after fixation, removal of orthopedic devices
· Contraindicated if severe inflammation expected 
· NOT appropriate for support of fractures or dislocations as it does not provide rigidity or complete immobilization 

Reinforced Robert Jones Bandage 

· Rigid material + modified Robert jones 
· Aluminum rod
· Pre-formed metal or plastic splint
· Moldable material (thermomodable plastics and other synthetic casting tapes)
· Preferred for better fit, less soft tissue complications, better patient tolerance
· Applied after cast padding and rolled gauze 
· Additional layer of rolled gauze over the splint 
· Temporary stabilization of a fracture before surgery or after a tenuous internal repair 
· Primary fixation for stable fractures in young animals 

Spica splint
· Immobilize the shoulder or hip joint 
· Apply bandageing material 
· Start at toes 
· Proximally around torso 
· Caudal to contralateral limb 
· Alternating cranially and caudally to the affected limb 
· Use splint rod to synthetic casting tape to construct limb conforming to bandage limb from toes to dorsal midline 
· 4-8 layers of casting tape for immobilization and support 
· Over scapula or hip to dorsal midline and down to the toes 
· Don’t need stirrups because you apply to torso to prevent slippage 
· Distal joints also immobilized by this splint 
· Uses
· Humeral and femoral fractures (temporary or adjunctive to internal fixation)
· Young animals with greenstick fracture of humerus or femur 
· Avoid compressing the thorax and compromising respiratory function 
· Avoid the prepuce in male dogs 
· Abrasions can occur in axilla or inguinal region 
· Patietns may need assistance with ambulation 

Ehmer sling (“figure of eight sling”)

· Maintains pelvic limb in a flexed position 
· Modified Ehmer sling – no belly band 
· Goals
· Prevents weight bearing
· provides limb abduction
· not the modified 
· inward rotation of hip joint
· limiting motion of coxofemoral joint 
· not the modified 
· Maintain reduction after closed reduction of craniodorsal coxofemoral luxations or as adjunct to open reduction, or after internal fixation of acetabular, femoral head and neck fractures and femoral fractures, or to prevent quadriceps tie down after internal fixation of femoral shaft, supracondylar, or distal physeal fractureas in immature dogs 
· Abduction forces femoral head into acetabulum 
· Internal rotation seeds the femoral head beneath the acetabular rim 
· CONTRAINDICATED for use after reduction of ventral or caudal dislocations of the coxofemoral joint 
· DogLeggs vest and DoggLeggs/Ehmer sling combo are your best bet 
· Breathe-O-Prene SILVERtec
· Breathable
· Antimicrobial, antibacterial, bactericidal qualities of silver with silver nanocrystals embedded into the material
· Machine washable and reusable 
· Allows access for rehabilitation 
· Fewer skin side effects and less slippage 
· Adjustable
· Complete range of motion of unaffected limbs 
· Much improved patient tolerance 
· Can use medicated baby powder to prevent chaffing 
· If to be hospitalized then use gauze method until DoggLeggs vest acquired 
· If tobe sent home use tape method applied directly to fur and skin (OUCH!) 
· Application
· Cast padding applied metatarsal/proximal phalangeal area 
· Gauze or tape applied over the cast padding with the roll facing the medial aspect of the limb (or with tape method with the adhesive facing medial aspect of limb)
· Don’t apply to tightly  
· Alternatively a sling can be made by looping the elastic tape around the metatarsus with the nonstick surface against the padding and adhering it to itself – reduces swelling of foot 
· Stifle and hock in moderate flexion 
· Gauze or tape extended along medial aspect of the tibia and stifle 
· Avoid placement caudal to the stifle
· Continue over cranial aspect of thigh as proximally as possible 
· Unroll distally caudal to stifle and medial to distal tibia and tarsus 
· Pass caudally to metatarsus as it courses medially to laterally 
· Tape must be twisted to maintain contact with limb or previous layers 
· 2-3 more layers 
· If using gauze method apply adhesive tape in same pattern overlapping gauze by one inch to adhere to the skin 
· 2-3 wraps
· Then proximally along lateral aspect of limb 
· Amount of tension in theis band influences degree of abduction 
· Gauze or tape should circle abdomen cranial to tuber coxae
· Avod prepuce
· 1-2 bands 
· When done should maintain stifle and hock joints in moderate flexion and provede abduction and internal rotation of femur and external rotation of hock 
· Leave in place for UP TO 3 weeks 
· After that irreversible damage can occur 
· Capsular and pericapsular contracture 
· Proliferation of intracapsular connective tissue 
· Cartilage damage 
· Monitor 
· 2-3 times daily for complicatiosn 

Velpeau

· Maintains thoracic limb in flexion and prevents weight bearing 
· Uses
· Immobilize the shoulder joint after closed and open reduction of shoulder luxation 
· Primary treatment for minimially displaced scapular fracture 
· After repair of significant scapular fractures 
· Reconstruction of severe medial instability of the shoulder joint 
· Other times when non weight bearing of forelimb is desired 
· Application easiest in awake and standing patient 
· Carpus in moderate flexion 
· Cast padding encircling carpus and paw 
· Hold carpus, shoulder and elbow joints in flexion while applying cast padding around torso enclosing the entire flexed forelimb within 
· Alternate cranial and caudal to contralateral limb 
· Then guaze and elastic tape 
· Don’t compress the thorax or carpus 
· You can cut a small window into lateral surface to assess toes and foot 
· Monitor closely 
· Well tolerated 
· If used for greater than 2 weeks, joint contracture can occur 

90-90 flexion bandage 
· Maintains stifle and hock joints in 90 degrees of flexion to decrease the occurrence of quadriceps contracture following open stabilization of femoral fractures 
· Used transiently during early postoperative convalescent period (48-72 hours)
· Apply bandage while patient is still anesthetized after confirming acceptable reduction and fixation 
· Nonadherent adhesive bandage over surgical wound
· Place patient in lateral recumbency 
· Stirrups 
· 3-4 layers of cast padding extending from but not beyond the distal ends of the digits 
· 2-3 layers of stretch bandage over the cast padding 
· 2-3 mm margin of cast padding should be visible at the proximal extend of the bandage 
· Separate and tape up stirrups 
· As hock is flexed the bandage material over the cranial aspect of the talocrural joint will bunch, causing pressure necrosis of nearby skin so instead use bandage scissors to incise the bandage material over the cranial aspect of the distal crus and hock until the region is tension free 
· Extending the bandage over the hock can reduce irritation from the adhesive that was placed circumferentaiilly around the distal crus 
· While wrapping adhesive elastic tape over region of thigh pull skin distally over the cranial aspect of thigh. Release skin once adhesive elastic tapein place such that tape is more proximal on thigh and less likely toslip over stifle. 
· Wrap adhesive tape around paw several times circumferentally (cranial to medial to plantar to lateral) 
· Wrap adhesive elastic tape over cranial surface of thigh as proximal and possible then back around hock  and repeat a couple times. 
· Wrap an additional segment of adhesive elastic tape circumferentially around the distal crus to secure the first application of adhesive elastic tape in place nad help maintain the limb in flexion. 

Spoon splints, aka metal spoon splints aka metasplints 
· Distal radius and ulna 
· Carpus or tarsus/metacarpus/metatarsus
· Phalanges
· Ancillary support of intenral fixation devices 
· Primary means of fixation when patient fracture-assessment score indicated minimal stress and rapid healing 
· Aluminum or plastic in lots of sizes 
· Apply
· Clip long hair and treat open wounds/ apply wound dressings 
· Stirrups from carpus to toes, extending 6 inches beyond toes 
· Cast padding with 50% overlap 
· From toes to 1 inch beyond proximal extent of splint 
· Just enough cotton to prevent pressur sores or abrasions but don’t make bulky 
· Cover bony prominences with excess padding 
· Elastic gauze over cotton 
· Put in appropriately sized splint and secure tolimb with vetwrap or elastic adhesive tape 
· Invert and stick stirrups 

Coxofemoral luxation (Hip luxation) 
· Traumatic displacement of the femoral head from the acetabulum 
· Can be spontaneous – poor prognosis 
· Craniodorsal (usually) or caudoventral
· Round ligament of the femoral head always fails completely (interstitial rupture or avulsion from the fovea capitis)
· Fibrous joint capsule must also be completely torn (rent or comlete fraying of the entire capsule) 
· Articular cartilage gets its nutrients from synovial fluid which is pumped into matrix during normal articular movement – so early reduction better 
· Unilateral non weight bearing lameness 
· Craniodorsal 
· Limb adducted with stifle externally rotation 
· Greater trochanter dorsal to imaginary line from crest of ilium to tuber ischia 
· Distance between tuber ischii and greater trochanter greater than in normal limb 
· Caudoventral 
· Limb abducted with stifle internally rotated 
· Greater trochanter displaced ventrally 
· Space between tuber ischii and greater trochanter narrowed 
· Lack of symmetry between tuber ischii and greater trochanter on affected side vs normal side 
· Painful 
· Diagnosis 
· VD and lateral radiographs 
· Closed reduction of craniodorsal luxation 
· GA
· Lateral recumbency 
· Grasp affected limb with one hand near tarsal joint 
· Other hand under limb against body wall to provide resistance 
· Or in large dogs rope around the groin of the affected limb, over the hip and secure to table 
· Externally rotate limb and pull caudally to position femoral head over acetabulum 
· When femoral head lateral to acetabulum, internally rotate limb to seat femoral head within acetabulum 
· Apply medial pressure ot greater trochanter while flexing and extending the joint to expel debris from the acetabular cup for 10-15 minutes 
· Ehmer sling
· Cage confinement or controlled activity with leash for 4-7 days until bandage removed. 
· Then controlled leash walk for another 2 weeks. 
· Closed reduction of a caudoventral luxation 
· GA
· Laterally recumbency with limb held perpendicular to spine 
· Grasp limb near tarsal joint with one hand and use other hand to stabilize the body
· Place traction on the limb while abducting the leg to pull femoral head beyond the medial rim of the acetabulum 
· Once the femoral head has cleared the acetabular rim exert lateral pressure to position the femoral head lateral to the acetabulum 
· Push proximally and allow the femoral head to fall into the acetabulum 
· Hobbles to prevent abduction 
· Controlled walking on a leash until removal in 4-7 days 
· Then an additional 2 weeks of leash walking after hobbles removed. 

Temporomandibular luxation 
· Mandibular condyles separate from the articular surfaces of the temporal bone and mandibular fossae
· Usually as a result of trauma 
· Can occur with mandibular fractures 
· Can displace cranially or caudally but craniodorsal displacement most common 
· Physical exam 
· Open mouth, reluctant to close 
· Unilateral craniodorsal luxation: mandible shifts toward opposite side of the mouth 
· Bilateral craniodorsal luxation entire mandible protrudes forward 
· Caudal condylar luxation mandible shifts caudally toward side of luxation 
· Radiographs
· Skull rad under sedation or anesthesia 
· Increase in joint space width usually most evidence on dorsoventral projection 
· CT 
· Reduction
· GA
· Wooden dowel rod placed transversely between mandibular and maxillary molars and used as a fulcrum to distract the condyles distally while the rostral mandible and maxilla are squeezed together 
· Mandible manipulated cranially or caudally  to move the condyle into place 
· After joint reduced palpate to determine stability 
· Unstable joints can be supported with tape muzzles or interarcade wiring for 7-14 days until fibrosis occurs 


Elbow luxation 
· Most are lateral 
· PE: limb abducted with elbow flexed and externally rotated, unstable and deformed joint with laterally displaced radius and ulna with prominence of medial humeral condyle medially. Pain and soft tissue swelling common 
· Within first day can attempt closed reduction 
· Spica bandageuntil treatment 
· GA
· Suspend linb from stand to help relax contracted muscles 
· Laterally luxated elbow joint is flexed to an angle of about 90 degrees 
· Anconeal process rotated medially so it interdigitates with olecranon fossa 
· Slowly extend elbow while applying lateral to medial pressure on the radial head and medial to lateral force on the medial condyle of the humerus
· Internal rotation of radius and ulna 
· Anconeal process should hook into olecranon fossa and snap the joint into reduction 
· Take through full range of motion 
· Immobilize if stable in extension spica splint for 10-14 days 
