Tobias p. 572-575 – Chapter 42- Open Fractures

· = Fractured bone exposed to environmental contamination due to disruption of soft tissue (ST) integrity
· High-energy trauma; often bone with minimal soft tissue coverage (antebrachium, crus)
· Fracture Classification
· Describes relationship and degree of soft tissue damage; designed to correlate with treatment guidelines and prognosis
· Most common used in people: 
· Gustilo-Anderson Open Fracture Classification Scheme:
	Type I
	Type II
	Type III

	Wound smaller than 1 cm, surrounding ST mildly/moderately contused; wound frequently created from inside out by sharp fragment; often bone retracts back to below level of the skin

	Wound larger than 1 cm without extensive ST damage, flaps, or avulsions. External wound created from outside

	Extensive soft tissue damage (avulsion, degloving), often with bone loss; neurovascular injury requiring repair, gunshot injuries, traumatic partial amputation
A: adequate ST coverage of the bone
B: extensive ST loss, periosteal stripping, and bone exposure; massive contamination
C: arterial injury requiring repair



· Moderate interobserver agreement: 60%
· Orthopedic Trauma Association
· S1-3; M1-3; A1-3; B1-3; C1-3
· S: skin; M: muscle; A:arterial; B: bone loss; C: contamination
· 1-3: Mild, moderate, severe
· Wound Treatment
· Temporary sterile covering if other life-threatening injuries to address first until proper debridement/irrigation; start IV ATB ASAP
· Sterile, water-soluble lubrication; clip; aseptic preparation of the skin (4% chlorhex); removal of gross debris;
· Prompt aggressive debridement of contaminated material and non viable tissue
· Vigorous irrigation (sterile isotonic sterile fluid; 7-8 psi : 1L bag in pressure-bag (300 mmHg); other solution: 0,05% chlorhex (ATM without tissue reaction); sterile dressing/bandage, external support
· ATM
· Restoration of ST coverage
· ATM therapy
· n = 1104 Hn patients with open fracture; significant decrease in infectionrate when ATBs admx w/in 3h (4.7%) vs 4 h or longer (7.4%)
· 4 quadrants coverage
· Factors found to increase risk of infection: lack of ATB, resistant organisms, delay in ATB, extensive ST trauma, positive post debridement-irrigation culture
· n = 1025 (people);  prospective study 
· Treating all open Fx with emergent surgical debridement, ATB before surgery, primary closure (type I and II)/ delayed (type III), no internal fixation (preferred external fixation)  lower (5%) infection rate compared with historical controls (12%); no independent variable analysis
· EARLY admx of broad-spectrum ATB described by many to be the SINGLE most important factor in reducing infection
· Infection: often acquired in hospital setting (only 18% of open fracture infection caused by organisms cultured at the time of presentation); organisms cultured initially are often contaminant and not the organism that causes infection; often resistant organisms in nosocomial infection; important of early ST coverage
· Bacteria frequently isolated
· Staphy; Strep; Klebsiella; Pseudomonas; Clostridium; Enterobacter; E.coli
· People: degree of ST compromise and increased contamination (type III) = higher risk for development of infection; require broader ATB coverage
· Recommendations: 1st or 2nd generation cephalosporin (type II and II); cephalosporin + fluoroquinolone (type III)  culture available (better to make decision based on post-debridement samples: avoid contaminant; aid in evaluation of success of debridement; risk of subsequent infection)
· Antibiotic beads (ATB-impregnated polymethylmethacrylate beads) with systemic ATB: decreased infection rates (12 vs 3.7%) in n=1085 retrospective study.
· Initial surgical debridement
· No definitive evidence supports the need for surgical debridement w/in a specific time to prevent complications (NSD if w/in 6 hours vs longer)
· Definitive surgical treatment
· Goals: prevent infection, promote bony union, repair ST damage, restore function
· ST treatment
· The longer the wound remains open, the more likely it will be infected
· Surgical debridement  primary closure of 2nd intention healing
· Unnecessary prolongation of open management of large wound  more infection, delayed bone healing, longer treatment in general, wound contracture and impairment of limb function, fragile epithelial tissue formed with poor cosmetics.
· VAC techniques
· Large wounds
· 125 mmHg intermittently or continuously 
· Decreases ITS edema, increased tissue BF, accelerates granulation, increases bacterial clearance, promotes wound contraction, effective method for securing grafts
· If large defects:
· Pedicle muscle transfers, microvascular free muscle transfers…
· Type III: less infection and nonunion (5% vs 30%) if early coverage with muscle flaps. 
· Fracture treatment
· Controversial
· Internal vs external fixation methods
· External coaptation not recommended: frequent removal of casts needed for evaluation/assessment of open fracture wounds  difficult to achieve adequate stabilization
· Type I and type II: can often be treated using the same method that would be used for closed fractures; type III: often precludes internal fixation
· Implants may need to be removed in the future
· Concept of “No metal in contamined fracture” – controversial: metal does not stimulate or promote wound infection
· Advantages of external fixation: faster, implants away from fracture site, easy access for wound management, minimal disruption of tissues, implant removal easy to performed
· May be difficult to repair large defect; pin loosening/track drainage, infection, delayed union or nonunion, fixation failure
· Bone grafts
· Frequent radiographic recheck – deep seated infection
· Complications
· Superficial of deep infection, delayed union/nonunion, necrosis of ST, breakdown of ST repair, neurologic defect (temporary or permanent)
· Infection rate – people
· Type I: 0-2%; Type II: 2-10%; Type III: 10-50%
· Nonunion/delayed union also more frequent with type III 
· Amputation: type III, complications, neurovascular injury


Tobias p.628-637 – chapter 45 - Orthopedic Coaptation Devices 
· Robert Jones
· Injuries at or distal to elbow/stifle
· For wound, fracture, dislocation/luxation, strains, sprains - temporary
· Variations: wound dressing, padding, rigitidy; determined by type/location of injury, compression/support needed
· Indication: Temporary method of stabilization for fractures or dislocation until definitive repair or post-op (swelling)
· Provides support, immobilization, reduces/prevents edema, limits effusions or hemathrosis. 
· Material:
· Adhesive tape, rolls of cotton, gauze, elastic adhesive tape or self-adherent stretch tape, wound dressing 
· Cotton: 4-8 cm thick
· Toenails of digit 3 and 4 exposed
· Gauze: even pressure, 2-3 layers, cotton compressed by 40-50% 
· AVOID too much tension of the outer layer: overcompression – vascular compromise
· Loosening of cotton layer within hours or days: evaluate bandage q4-6h
· Bandage change: every few days or sooners (wound Tx, complications)
· Modified Robert Jones
· Less padding, cast padding in place of cotton; ½ to 2 cm thick (cast padding)
· Indications: light compression; partial immobilization; reduction/prevention of post-trauma or post-op swelling, ST protection, limb support after surgical fixation or removal of orthopedic devices
· Contraindications: if severe inflammation is expected; not for temporary support of fracture/dislocation
· Reinforced Robert Jones
· Incorporates rigid material into modified RJ – more immobilization and support; without the bulk
· Aluminum rod; preformed splint (metal or plastic); moldable materials – after the cast padding and gauze; hold in place with gauze; outer layer
· Molded splint: custom-fitted, more efficient stabilizer, less ST complications, better tolerance
· Preformed: especially for fracture of distal radius/ulna, fracture-dislocation of carpus/tarsus, fractures metacarpus/metatarsus or phalanges – exact fit is rare; more padding to make it fit – more ST complications/ decreased rigidity
· Indications:  temporary stabilization before surgery, post-op tenuous internal repair; primary fixation for stable fractures in young animals
· Spica Splint
· Indications:  immobilization of shoulder or hip; temporary for humeral/femoral fracture or after surgery (rarely for primary immobilization) – OR only cage rest (manipulation can create further damage); may be used if prolonged delay before surgery or travel before surgery; young with greenstick fracture – Hindlimb = challenge, especially in male dogs. 
· Begins at the toes; continues around the torso; also immobilizes distal joints
· Material: same as for RB minus tape and +/- splint (splint rod or synthetic casting tape)
· Avoid compression of the thorax (thoracic trauma)
· Abrasion within axilla/inguinal region
· Schroeder-Thomas
· Traction device
· Wire frame and soft bandage material
· Can counteract muscle forces and immobilize joints and certain fractures
· NOT for shoulder/hip, rarely for humerus or femur
· For: primary fixation of selected, minimally displaced, midshaft fractures of radius, ulna, tibia
· [image: http://cal.vet.upenn.edu/projects/saortho/chapter_15/15F8.jpg]



Questions

1. A 7-month-old male intact Labrador is presented to your emergency room after being hit by a car. After initial cardiovascular evaluation and stabilization (including crystalloid fluid and pure-mu agonist administration and oxygen flow-by administration for possible pulmonary contusions but no pneumothorax) you performed a complete physical examination and you identified a 2 cm diameter deep, full-thickeness wound at the level of the lateral aspect of the left tarsus. The wound is minimally contamined with soil and gravel. You examined the wound and noticed a sharp bone fragment exposed to the world! Using the Gustilo-Anderson Open fracture Classication, you would classify this fracture as a …
A) Type I open fracture
B) Type II open fracture
C) Type III open fracture
D) Type IV open fracture

2. What would be the next best step (considering your patient is cardiovascular stable and not in respiratory distress)?
A.  Administration of broad-spectrum antibiotics
B. Orthogonal radiograph of the limb
C.Debridement and irrigation of the wound
D. Neurovascular integrity of the limb assessment


3.  Your patient is admitted to the hospital. The wound has been debrided and irrigated and covered with a non-adherent sterile dressing. The surgical repair of the fracture is scheduled for the following day. Which of the following will be your next action?
A. Cover the sterile dressing with cast padding and gauze. Admit the patient to the ICU with pain medication and sedative agent, oxygen support, antibiotics and IV fluid therapy.
B. Apply a Spica Splint. Admit the patient to the ICU with pain medication and sedative agent, oxygen support, antibiotics and IV fluid therapy.
C. Reduce the fracture while your patient is under deep sedation. Apply a cast. Admit the patient to the ICU with pain medication and sedative agent, oxygen support, antibiotics and IV fluid therapy.
D. Apply a Robert Jones bandage. Admit the patient to the ICU with pain medication and sedative agent, oxygen support, antibiotics and IV fluid therapy.

4. The Orthopedic Trauma Association has proposed a new untested classification scheme. This classification scheme consists of five factors divided into mild, moderate, and severe subgroups. Name those 5 factors.

5.  Robert Jones bandage is effective for temporary stability and immobilization of a limb. This bandage is however unsuitable for primary fracture fixation. Why?

Questions & Answers

1. A 7-month-old male intact Labrador is presented to your emergency room after being hit by a car. After initial cardiovascular evaluation and stabilization (including crystalloid fluid and pure-mu agonist administration and oxygen flow-by administration for possible pulmonary contusions but no pneumothorax) you performed a complete physical examination and you identified a 2 cm diameter deep, full-thickeness wound at the level of the lateral aspect of the left tarsus. The wound is minimally contamined with soil and gravel. You examined the wound and noticed a sharp bone fragment exposed to the world! Using the Gustilo-Anderson Open fracture Classication, you would classify this fracture as a …
B) Type II open fracture

2. What would be the next best step (considering your patient is cardiovascular stable and not in respiratory distress)?
A.  Administration of broad-spectrum antibiotics

3.  Your patient is admitted to the hospital. The wound has been debrided and irrigated and covered with a non-adherent sterile dressing. The surgical repair of the fracture is scheduled for the following day. Which of the following will be your next action?
D. Apply a Robert Jones bandage. Admit the patient to the ICU with pain medication and sedative agent, oxygen support, antibiotics and IV fluid therapy.

4. The Orthopedic Trauma Association has proposed a new untested classification scheme. This classification scheme consists of five factors divided into mild, moderate, and severe subgroups. Name those 5 factors.  Skin defect; Muscle injury;  Arterial injury; Bone loss; Contamination

5.  Robert Jones bandage is effective for temporary stability and immobilization of a limb. This bandage is however unsuitable for primary fracture fixation. Why?
[bookmark: _GoBack]The thick cotton padding loosens with time (within hours or days) contributing to instability at the fracture site. 
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FIG. 15 Application of a Schroeder-Thomas splint. (4) The bottom sling is placed firs, as shown. Following
‘completion, the combine roll matcril s taped in place. (B) The process is reversed to apply the top combine
roll to pull the femur forward, thereby applying traction (o the tbia. (C) Medial support is applied to the tbia.
by continuation of the bandage medial o the tibia.
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