
1

Park City, UT

Wellington K. Hsu, MD

Clifford C. Raisbeck Distinguished Professor of Orthopaedic Surgery
Director of Research, NMH Musculoskeletal Institute

Department of Orthopaedic Surgery
Northwestern University Feinberg School of Medicine

2/5/2019

Postoperative pathways to Reduce Complications

Park City, UT

Wellington K. Hsu, MD

Clifford C. Raisbeck Distinguished Professor of Orthopaedic Surgery
Director of Research, NMH Musculoskeletal Institute

Department of Orthopaedic Surgery
Northwestern University Feinberg School of Medicine

2/5/2019
Disclosures

Entity Consulting Advisory Board Royalties Research Grant

Medtronic X

Stryker X X

Allosource X

Inion X X

Agnovos X

Bioventus X

Mirus X

Wright Medical X

LSRS X

CSRS X

OREF X

NFL X



2

– Cardiac/Pulmonary

– Hypovolemia

– UTI

– Surgical site infection

– Deep venous 
thrombosis

Medical Surgical

• Optimization
– Cardiac/pulmonary

– Osteoporosis

– Diabetes

– Opioid use

– Coagulopathies

IntraoperativePreoperative Postoperative

Surgery protocols

• Medical

• Surgical

• Catastrophic 
planning

• Prevention
– Infection

– DVT

– Pulmonary

– Pain control

– Placement

Protocol 
risk/benefit 

balance

- DVT

- Infection

- Hypovolemia

- Postop bleed

- Resistant bacteria

- Volume overload
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• Multidisciplinary team approach
– Hospitalists

– Critical care specialists

– Anesthesiologists

– Spine surgeons

• Institutional protocol

• Comprehensive care 2/5/2019

• High-risk spine patients

• Based on collaboration and 
communication b/w teams

2/5/2019

• Preoperative
– Cardiac

– Pulmonary

– Hepatic

– Renal

– Nutritional

– Osteoporosis

– Psychosocial 2/5/2019

• Multidisciplinary Spine 
Conference

– Discussion of patient
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• Postoperative
– NICU admission

– Ventilator weaning protocol

– Transfer to floor
• Nurse practitioner mtg

• Hospitalist contact

2/5/2019

2/5/2019
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• Determine efficacy and feasibility of HRS protocol

• 548 patients compared vs. standard and HRS protocol
– HRS patients

• Shorter duration of surgery

• Less blood transfusions

• Fewer blood products

• 2.6% protocol violations

• Safer intraoperative environment and successful 
implementation

• Surgery protocol
– Dual attending

– Preop conference

– Coagulopathy protocol
• Transfuse > 250 cc EBL

• Transfuse INR > 1.2

• Hourly labs

2/5/2019

Challenges with postop protcols

• Surgeons from many 
different backgrounds

• Patients have different 
pathology, comorbidities

• Cost-benefit analysis
– MRSA

• Can’t agree
– Postop chemoprophylaxis

– SSI protocols

– Pain pathways
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Catastrophic planning

• Spinal cord injury / IOM signal loss

• Great vessel injury during lumbar 
discectomy

• Esophageal injury

• Vertebral artery injury

• Cervical dural tear

• Cage misplacement

• Postoperative airway obstruction

• Medical

Psychological State 

• Stress

• Mental shock

• Anxiety/ fear

• Denial

• Makes decision making at critical times 
difficult

• Preparedness
– Reduces anxiety

– Formula checklist

– Assures resources available

– Rational rather than emotional decision making
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Catastrophic Planning

• Airway/breathing
– Ensure that patient has an adequate airway (mask or intubation)

• Circulation/blood
– two large-bore intravenous catheters

– lactated ringers intravenous fluid resuscitation

– Cell saver 

– Type and crossmatch 4 units of blood

– Elevate mean arterial blood pressure to 85 mm Hg

– Apply direct pressure to the area of bleeding

– Attempt packing with other hemostatic agents

Catastrophic Planning

• Communication
– Inform anesthesia of possible injury and secondary procedure

– Inform nursing of possible injury and secondary procedure

– Immediate intraoperative specialty/general surgery consult

– Immediate consultation of another spine surgeon

– Contact family to inform them of complication

• Assessment
– Check hematocrit

– Perform intraoperative angiogram

– Obtain intraoperative spine radiographs

Catastrophic Planning
• Drugs

– pressors to maintain blood pressure if hypotensive

– Antibiotics

– Steroids SCI dose

– Steroids swelling ie Decadron 10 mg

– Anticoagulants

• Surgical techniques
– Close wound with staples and/or barrier dressing

– Finish procedure and assess vasculature at end of case

– Ready OR for flip to supine position and laparotomy

– Use OR table with capacity for fluoroscopy

– Begin laparotomy if patient deteriorates until specialty/general surgeon available

– Place patient in Trendelenburg

– Place patient in reverse Trendelenberg

• Interventional Radiography
– consult to perform angiography/percutaneous repair
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Case

• During exposure of C1 posterior arch brisk bleeding is 
noted from cranial surface and the vertebral artery is 
seen to be injured. The patient is hemodynamcally
stable.

Case

• During exposure of C1 posterior arch brisk bleeding is 
noted from cranial surface and the vertebral artery is 
seen to be injured. The patient is hemodynamcally
stable.
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• 1. Attempt packing with other hemostatic agents

• 2. Inform anesthesia of possible vascular injury 

• 3. Start two large bore intravenous catheters

• 4. Type and crossmatch 2 units of blood

• 5. Type and crossmatch 4 units of blood

• 6. Immediate intraoperative vascular/ general surgery consult

• 7. Close wound with stables and/ or barrier dressing

• 8. Finish procedure and asses vasculature at end of case

• 9. Ready OR for flip to supine position and laparotomy

• 10. Use OR table with capacity for fluoroscopy

• 11. Begin laparotomy if patient deteriorates until vascular/ general surgeon available

• 12. Interventional radiology consult to perform angiography/ percutaneous repair

• 13. Cell saver

• 14. Await resuscitation of patient

• 15. Start lactated ringers intravenous fluid resuscitation

• 16. Order pressors to maintain blood pressure

• 17. Trendelenburg

Conclusions

• Protocols can help standardize the treatment that 
patients receive

• Buy-in depends on specific make-up of the institution

• Protocols easier to establish for large vs. small issues

• Catastrophic planning protocols – individualized
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