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Goal of this talk:

The Real Answers as to How to Avoid 

Complications in Spine Surgery……



The Real Answers as to How to Avoid 

Complications in Spine Surgery……



Overview

Preoperative Risk: Identify & Optimize
-Checklist for Care Pathway and Management Strategy

Intraoperative Risk: Mitigate
-Briefing the Room, Setting Expectations, Managing Disasters

Postoperative Risk: Prevent

-Strategies for Decreasing Postoperative Complications



Preoperative Risk 

Identification/Optimization

Rule #1- Have good indications for surgery.



Preoperative Risk Factor Optimization
Literature-based evidence that a systemic, collaborative approach to preoperative workup reduces patient 

complications in complex spine surgery



Adapted from:    Sugrue PA, Halpin RJ, Koski TR. Treatment algorithms and protocol practice in high-risk spine surgery. Neurosurg Clin N Am. 2013 Apr;24(2):219-30.                                                         



University of Minnesota

Complex Spine Preoperative Care Pathway 

Buchlak QD, Yanamadala V, Leveque JC, Sethi R. Complication avoidance with pre-operative screening: insights from the Seattle spine team. Curr Rev Musculoskelet Med. 2016 Sep;9(3):316-26.

-protocol developed to identify preoperative patients at high risk 

-standardized pre-operative workup imaging and lab checklist

initiated by surgeon

-consultation with Preoperative Assessment Center (PAC)

-further workup performed as needed

-Multidisciplinary Complex Spine Conference held monthly;

decisions on operative plan made collaboratively



Preop Risk Factors in Spine Surgery

-Age

-Medical co-morbidities

-Cardiac, Pulmonary, Renal, Hepatic; Anti-coagulation usage; Cancer 

-Bone health/healing

-osteoporosis, vitamin D deficiency, diabetes, steroid-usage, nicotine

-Soft tissue health/healing

-obesity, protein malnutrition, nicotine, rheumatoid arthritis, DMARDs, scar tissue

-Perception of pain/functional outcome

-depression, long-term opioid dependency, workman’s compensation claim, nicotine



Preop Risk Factor Evaluation in Spine Surgery

-Age

-Medical co-morbidities                  Preoperative Subspecialty Eval

-Cardiac, Pulmonary, Renal, Hepatic; Anti-coagulation usage; Cancer 

-Bone health/healing                  DEXA and 25-OH vitamin D level

-osteoporosis, vitamin D deficiency, diabetes, steroid-usage, nicotine

-Soft tissue health/healing              BMI, albumin, prealbumin, Hgb A1C,

Nutrition consultation, Pre-Hab

-obesity, protein malnutrition, nicotine, rheumatoid arthritis, DMARDs, scar tissue, cancer

-Perception of pain/functional outcome                 Mental Health and Chronic Pain Referral/Evaluation

-depression, long-term opioid dependency, workman’s compensation claim, nicotine



Preop Risk Factor Management in Spine Surgery

-Age

-Medical co-morbidities                  Preoperative Subspecialty Eval

-Cardiac, Pulmonary, Renal, Hepatic; Anti-coagulation usage; Cancer 

-Bone health/healing                  DEXA and 25-OH vitamin D level

-T-score < -2.5 or BMD <0.6, anabolic osteogenic medication

-25-OH D <30 needs preop supplementation

-Soft tissue health/healing              BMI, albumin, prealbumin, Hgb A1C,

Nutrition consultation, Pre-Hab

-Hard Stops: BMI >40 in elective surgery, albumin <3.5 or prealbumin <15, Hgb A1C >7.5

-Perception of pain/functional outcome                 Mental Health and Chronic Pain Referral/Evaluation

-plan by Chronic Pain team for perioperative pain management strategy, and clearance from Mental Health provider



Nutrition
Controllable Risk Factors in Spine Surgery 

Normal or obese weight does NOT mean someone has normal or “extra good” nutrition

“Malnutrition”- Serum albumin <3.5g/dL or total lymphocyte count less than 1500-2000 
cells/mm3

Direct relationship between surgical complexity and caloric/protein requirements for healing 
Lenke LG, Bridwell KH, Blanke K, Baldus C. Prospective analysis of nutritional status normalization after spinal reconstructive surgery. Spine (Phila Pa 
1976). 1995 Jun 15;20(12):1359-67. PubMed PMID: 7676333.

albumin, pre-albumin, total protein, transferrin, and the absolute lymphocyte count were investigated before surgery and at various time points after surgery. 

RESULTS: Forty-four patients (Group A) with an average 6.4 fusion levels returned to their preoperative baseline nutritional values by 6 weeks after surgery, 
whereas 13 patients (Group B) with a statistically increased number of fusion levels of 13.8 (P = 0.0009) took 12 weeks or longer to return to their preoperative 
baseline. 

Risk factors: increased total number of fusion levels, especially 10 or more (P < 0.05); patients undergoing circumferential fusions (P < 0.05); and, to a lesser 
extent, older patients undergoing multiple fusion levels (P = 0.055).

Malnutrition increased risk for infection and wound dehiscence
Klein JD, Hey LA, Yu CS, Klein BB, Coufal FJ, Young EP, Marshall LF, Garfin SR. Perioperative nutrition and postoperative 
complications in patients undergoing spinal surgery. Spine (Phila Pa 1976). 1996 Nov 15;21(22):2676-82. PubMed PMID: 8961455

METHODS: 114 patients, elective lumbar fusion, retrospective review

preoperative nutritional status was an extremely significant independent predictor of postoperative complications in patients
undergoing elective lumbar spinal fusion (P = 0.0018). 

25% of patients undergoing elective lumbar spine surgery are nourished inadequately at surgery. This number is higher (42%) in older 
patients



Nutrition
Controllable Risk Factors in Spine Surgery 

Dx: Serum albumin <3.5g/dL

or total lymphocyte count less 

than 1500-2000 cells/mm3

Rx: preoperative nutritional 

supplementation to achieve 

per day intake: 

1 gram protein/kg/day

Perioperatively: 1.5-2 g/kg/day
Chernoff R. Protein and older adults. J Am Coll Nutr. 2004;23(6 suppl):627S-630S.

Escott-Stump S. Nutrition and Diagnosis-Related Care. 7th ed. Baltimore, MD: Lippincott Williams & Wilkins; 2011.



Obesity
Controllable Risk Factors in Spine Surgery 

10, 387 patients; retrospective cohort analysis of prospectively collected data using the American College of Surgeons 
National Surgical Quality Improvement Program (ACS NSQIP) database from 2005 to 2010. 

4.5% anterior fusion, 17.9% posterior fusion, 6.3% TLIF/PLIF, 40.7% discectomy, and 30.5% decompression. 

OUTCOME MEASURES: 30-day postsurgical complications (UTI, PE, DVT, wound infection). Secondary outcomes were 
time spent in the operating room, blood transfusions, length of stay, and reoperation within 30 days. 

RESULTS: On multivariate analysis, BMI >35 patients had a significantly increased risk of wound complications. 

BMI>40 patients had a statistically increased risk of having increased time spent in the operating room, an extended 
length of stay, pulmonary complications, and having one or more complications (all p<.05). 

CONCLUSIONS: Patients with high BMI appear to have higher complication rates after lumbar surgery than 
patients who are nonobese. However, the complication rates seem to increase substantially for BMI >40. These 
patients have longer times spent in the operating room, extended hospitals stays, and an increased risk for wound, 
urinary, and pulmonary complications and for having at least one or more complications overall. Surgeons should be 
aware of the increased risk of multiple complications for patients with BMI greater than or equal to 40 kg/m(2).

Buerba RA, Fu MC, Gruskay JA, Long WD 3rd, Grauer JN. Obese Class III patients at significantly greater risk of multiple complications after lumbar surgery: an 
analysis of 10,387 patients in the ACS NSQIP database. Spine J. 2014 Sep 1;14(9):2008-18.



Obesity
Controllable Risk Factors in Spine Surgery 

You CAN definitively tell your patients that obesity is associated 

with increased complications after spine surgery.

-Morbid obesity (BMI >40) is prohibitive for elective spine surgery at our institution due  

to risk-benefit stratification

Management Strategies:

-Referral to Nutrition/Dietary

-Referral to Weight Management; potential for Bariatric Surgery referral

-Referral to Physical Therapy for exercise regimen 

-set weight goals and check-ins (Accountability!)



-Checklists are utilized throughout medical care 

to enhance process adherence and 

standardization

-Defining roles for each team member in the 

Operating Room helps each person work to their 

maximal capacity

-Checklists for each personnel role encourage 

accountability and increase safety in stressed 

environments

Intraoperative Risk Mitigation

Zeeni C, Carabini LM, Gould RW, Bebawy JF, Hemmer LB, Moreland NC, Koski TR,

Koht A, Schafer MF, Ondra SL, Gupta DK. The implementation and efficacy of the

Northwestern High Risk Spine Protocol. World Neurosurg. 2014 Dec;82(6):e815-23.



Intraoperative Risk Mitigation in Spine Surgery

Zeeni C, Carabini LM, Gould RW, Bebawy JF, Hemmer LB, 

Moreland NC, Koski TR, Koht A, Schafer MF, Ondra SL, Gupta DK. 

The implementation and efficacy of the Northwestern High Risk 

Spine Protocol. World Neurosurg. 2014 Dec;82(6):e815-23.



Intraoperative Risk Mitigation in Spine Surgery

Dual-surgeon approach for complex cases

Tranexamic acid and Cell-Saver for reduced EBL

My discussion with Anesthesia before EVERY case start:

-Anticipated blood loss and operative time
-any decision points or critical portions of case

-“I’d like the attending anesthesiologist to be in the room for…”

-Blood product availability, lab timing, Transfusion thresholds

-Neuromonitoring usage, pharmacologic paralytic strategy 

-Goals of blood pressure for case       
(reduction to minimize EBL vs. elevation for cord perfusion)



Intraoperative Risk Mitigation:
The In-Room Brief Prior to Patient Arrival 

Purpose: 

Organize the entire team for a shared vision on the surgery



Intraoperative Risk Mitigation
Patient Positioning Pearls



Intraoperative Risk Mitigation
Room Setup to Maximize Work Flow and Minimize Traffic



Intraoperative Risk Mitigation
Infection Reduction Pathway

Utilize frequent wound irrigation

Change gloves at set intervals

Re-dose IV antibiotics prior to half-life

Use intrawound topical antibiotics for open posterior 

fusions

Minimize operative time and blood loss

Minimize traffic through room



Intraoperative Risk Mitigation

Neuromonitoring Alert Checklist Protocol
-Entire room has “Hard Stop” and is informed of Alert

-Turn off ambient music and focus attention on checklist

-Checklist posted in room for easy viewing

-Many alerts are false positive, but the routine is the same

Ziewacz JE, Berven SH, Mummaneni VP, Tu TH, Akinbo OC, Lyon R, Mummaneni PV. The design, development, and 

implementation of a checklist for intraoperative neuromonitoring changes. Neurosurg Focus. 2012 Nov;33(5):E11.



Postoperative Risk: Prevention!!!

-Actually starts far before the time of surgery

-Enhanced Recovery After Surgery (ERAS) pathway

-early ambulation/mobilization

-nutrition supplementation (protein; vita A/C/D/E/zinc/calcium)

-tight glucose control (goal <110)

-multimodal pain management, not just opioids

-IV Tylenol, gabapentin, IV lidocaine, liposomal bupivicaine



Postoperative Risk: Prevention!!!

-Early identification of concerns: nursing hotline, outpt workup

-can use CRP trend at about 7-8 days postop if infection concern

-Clear communication with patient about medications

-anticoagulants, NSAIDs, steroids, DMARDs

-importance of continuing protein supplementation and vitamins

-involvement of PCP with postop medication strategy



University of Minnesota ERAS Pathway-

Complex Spine

Result of Collaboration Between :

-Orthopaedic Spine Surgery

-Neurosurgery 

-Anesthesiology

-Critical Care Medicine

-Pain Management Service

-Internal Medicine

-Pharmacology

-Nursing

-IT Dept

-Epic Support Staff

-Physical and Occupational Therapy



University of Minnesota ERAS Pathway-

Complex Spine



University of Minnesota ERAS Pathway-

Complex Spine



Spine Surgery

at the University of Minnesota

-Team approach to patient care and research

“The more eyes that come from different viewpoints, the 
more that can be seen.”

What happens inside the operating room is just one small 
piece of surgery.

Spine Surgery requires far more than surgeons: PT/OT, 
PM&R, radiology, pain specialists, research team, clinic staff, 
nurses, operating room staff, anesthesia, primary care team, 
hospitalist team, administrative team



Thank You!!!
kejones@umn.edu


