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Introduction 

• Predictors of outcomes 
– Demographic 
– Medical comorbidity 
– Psychological comorbidity 
– Medication history 

 



Demographic 

• Age 
• Race 
• Employment history 
• Education 
• BMI 



Age 

• In most studies, comparison is + 70 y/o 
• Complication rates increase with age 
• Long term outcomes favorable 



Employment history 

• Disability 
• Secondary gain 

– Litigation 
– Work Injury 



BMI 

• Data variable 
 



 
• Meta analysis based on 27 studies 
• Elective lumbar surgery 
• Moderate to strong evidence that obesity 

reduced clinical outcomes 



 
 
• Review of 9 years of data from over 2.5M 

patients from NIS database. 
• Degenerative lumbar surgery 
• Obesity associated with increased 

complications 



 
 

• Registry data for lumbar decompression + fusion 
• 1250 patients.  Obesity defined BMI>30 
• Clinical outcomes similar 
• Slightly more LBP in obese group 
• Surgical time and EBL greater for obesity 



• Morbid obesity associated with 
– Increased risk VTE 
– Higher EBL and transfusion requirements 
– Greater medical complications 
– Longer LOS 
– Higer readmission rate 
– Higher infection rate 

 



 
 
 

• Kaiser Database. 8049 patients with instrumented 
lumbar fusion.  

• Increasing BMI associate with 
– Blood loss 
– Infection 
– DVT 
– Reoperation rate 



Summary of Demographics 

• Age. Effects complications. Outcomes still 
favorable 

• Employment. Disability, work injury, litigation 
• Obesity. Data is mixed. Most data associates 

obesity with worse outcomes. Weight loss 
probable opportunity to improved outcomes. 



• Predictors of outcomes 
– Demographic 
– Medical comorbidity 
– Psychological comorbidity 
– Medication history 

 



Medical Comorbidity 

• Cardiovascular 
• Diabetes mellitus 
• Nutrition 
• Smoking 
• Bone health 



Diabetes  

• DM correlated with obesity and VTE 
• DM associated with 

– Higher infection risk 
– Increased pseudoarthrosis 
– More adverse events 
– Higher hospital costs and LOS 

 
 



• Diabetes associated with 
–  Increased adverse events 
– Higher 30 day readmission rate 
– Lower PRO 
– Diabetic control mitigates harm 

» Peng X. World Neurosurgery. 2018 
» Guzman J. Spine. 2014 
» Wukich D. World Journal of Orthopedics. 2015 
» Armaghani S. JBJS, Am. 2016 
» Qin C. Spine. 2016 

 



 
 
 
 
 
 

• Post op infection associated with Hgb A1C 
• Critical level appears to be about 7 to 7.5. 



Nutrition 

• Low prealbumin (< 20) risk factor for infection in spine surgery 
• Low albumin (<3.5) risk factor for infection in spine surgery 

» Salvetti D. Surg Neruol Int. 2015 
» Tempel Z. J Neurol Surg. 2015 
» Schoenfeld A. The Spine Journal. 2013 



Bone Health 

• Testing and appropriate medical management for 
prevention and treatment of low bone density 
should be done routinely for any patient at risk.  

» Lehman R. JAAOS. 2015. 
» McCoy S. Clin Neurol Neurosurg. 2019. 
» Seki S. Eur Spine J. 2017. 
» Neuerburg C. J orthop Surg Res. 2017. 
» Chaudhary N. World Neruosugery. 2017. 



Summary of Medical Comorbidities 

• Modifiable medical problems that affect clinical 
outcomes in spine surgery 
– Nutrition 
– Bone health 

• Forteo. Vitamin D 

– Diabetes Mellitus 
• A1C less than 7.5 

– Smoking cessation 
– Cardiovascular health 

 



• Predictors of outcomes 
– Demographic 
– Medical comorbidity 
– Psychological comorbidity 
– Medication history 

 



Psychological Comorbidity 

• Depression 
• Expectancy 
• Symptom magnification/fear avoidance 
• Coping 



Depression 

• Very common comorbidity associated with 
patients with chronic LBP 



 
 
 

• Administrative database in Ohio for lumbar fusion 
• 123 patients with pre op depression compared to 2676 

without depression. 
• Depressed patients significantly more likely to be taking 

narcotics 
• RTW 10%  for depression group vs. 32% for control 



 
• 102 patients undergoing lumbar surgery prospectively complete 

psych questionnaires 
• Pain and function assessed at 6 mos and 1 year 
• Used Zung depression scale and modified somatic perception 

questionnaire to evaluate depression and anxiety 
• Failure to improve pain predicted by anxiety and depression 
• Failure to improve function predicted by anxiety and depression 
• Hostility did not predict any outcome 



 
 

• Review NY database in patients with > 4 level lumbar fusion.  
• Compared patients with and without mental health disease 

– Limited to depression, anxiety, sleep d/o, stress d/o 

• 6020 total, 1631 with mental health disease.  
– Depression most prevalent: 59% 

• Mental health disease significantly predicted any 
complication, any readmission, and any revision 



• Review paper. Lumbar fusion for degenerative disease with 
minimum 6 mos f/u. Included some baseline psych variable. 

• Depression & SF MCS most frequent outcome variables 
• Depression significantly associated with poor disability 

outcomes and HRQOL scores. Also higher medical costs 
• Catastrophizing, neuroticism and lower baseline MCS also 

associated with worse outcomes. 
 

 



• Fear, depression and catastrophizing mediate pain and disability in 
patients with Chronic LBP.  

» Marshall P. Plos One. 2017. 
 

• Review of 9853 lumbar surgical patients from spine registry.  
• 90 day readmit associated with general health & depression.  

» Wadhwa R. J Neurosurg  Spine. 2017 
 

• 182 Dutch pts evaluated 6 mos post discectomy. 78% RTW. 
• Fear of movement, passive coping, and higher physical workload all 

associated with worse outcomes 
» den Boer J. Pain. 2006 

 
• Pre op depression predicts post op satisfaction independent of 

functional improvement 
» Adogwa O. Spine. 2013 

 
 



• Swedish RCT. 118 patients to undergo lumbar fusion. 
• Prehab started 8 to 12 weeks pre op.  
• Compared prehab based on 4 one hours sessions before and 

one session after surgery of CBT vs. conventional care.  
• Primary outcome ODI. Secondary measures for pain, anxiety, 

fear, catastrophizing, depression. 
• Active group showed slight improvement pre op 
• At 8 weeks and 6 mos post op, both groups improved, and no 

difference between groups 
• Did not mention what treatment patients received following 

surgery. 
• Conclusion – no clear advantage for CBT prehab 

» Lotzke H. Physical Therapy. 2019 

 



 
• Swedish RCT. 197 patients. Prehab PT vs. control in patients 

prior to elective lumbar spinal surgery.  
• Primary outcome ODI. Secondary measures for pain, anxiety, 

fear, depression, and pain. 
• 85/99 treatment group received at least one visit PT, and 

56/99 > 12 visits 
• Following surgery, both groups treated similarly 
• Treatment group significantly improved prior to surgery 
• At 1 year f/u, no significant difference in outcomes between 2 

groups.  
 



• Evaluated 7600 patients from prospective spine registry with 
over a year follow-up. 

• Higher education, worse pre op LEP, & better baseline QOL score 
associated with higher odds ODI improvement  

• Obesity, smoking, pre op psych distress, dominant LBP, duration 
symptoms > 3 months, unemployment, Work Comp, & higher 
ASA score associated with lower odds ODI improvement. 

 
 



• Review prospective database. 184 pts with decompression 
and fusion for variety of diagnoses 

• Higher education associated with better ODI & pain scores.   
• Higher expectations for improvement predictive of better VAS 

and ODI scores.   
• Higher preop MCS predicted better improvement in ODI. 

 



• 2 to 3 year f/u lumbar fusion from Swedish registry 
• RCT comparing psychomotor, CBT vs. exercise PT. 
• 107 patients. 81% f/u 
• Predictors of disability, pain and QOL included pre-

surgical LEP intensity, catastrophizing, control over 
pain, outcome expectancy,  & post op rehab. 



 
• Danish RCT. Compared pre op CBT to control for lumbar 

fusion 
• 90 patients, 2:1 allocation. > 1 year f/u. 
• CBT four 3 hour sessions pre op and two post op. 
• Primary outcome ODI. Secondary fear, pain, catastrophizing. 
• Treatment group better outcomes 3 mos; no difference 1 

year. 
 



• RCT. Lam + fusion. USA. Post op CBT vs. education. 
• 86 patients, 43 each group. > 85% f/u at 6 mos.  
• Patients screened specifically for high fear avoidance behavior 

as inclusion criteria. 
• Intervention at about 6 weeks post op for six weeks. One in 

person and 5 phone visits weekly. 
• ODI and pain primary outcome. Secondary measures for 

performance based and psychosocial based outcomes 
• Treatment group significantly better for primary and 

secondary outcomes at 3 mos, but not 6 mos. 
 
 



• RCT. Italy. Lumbar fusion for spondylolisthesis. 65 each group. 
• CBT plus exercise vs. exercise alone. CBT 60 minutes, 2x/wk 

for 4 wks. Exercise 90 minute sessions 5x/wk for 4 wks 
• Outcome measures. ODI, catastrophizing, QOL, kinesiophobia, 

and pain. 12 month f/u 
• Both groups improved, but CBT group significantly better for 

primary and secondary outcomes at one year 



• RCT. Norway. Degenerative disease with primarily LBP 
• 34 fusion, 26 CBT. One year f/u 
• CBT average 25 hours per week for 3 weeks 
• Surgical group had variable PT at 3 mos post op. 
• Primary outcome ODI. Same for 2 groups at one year. 
• In secondary measures, LEP significantly better for surgery, 

and fear avoidance significantly better for non op group.  



• Review.  
• Disability an illness resulting from interplay of 

biological, psychological, and social factors 
• Improved function associated with higher 

education, higher expectation, better coping 
• Negative predictors included complications, 

reoperation, duration off work prior to surgery, 
smoking, opiate intake  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Psychological 
interventions can 
alter expectations and 
improve outcomes. 



Summary of Psychological Comorbidity 

• Psychological impairment common in surgical spine patients  
• Depression most common finding 
• Outcomes significantly affected by anxiety, depression, fear 

avoidance and coping skills 
• Outcomes affected negatively or positively by expectancy. 
• CBT to address psych impairment is effective 
• Advantages of prehab cognitive therapy uncertain 
• Successful CBT time consuming; requires patient compliance 

 



• Predictors of outcomes 
– Demographic 
– Medical comorbidity 
– Psychological comorbidity 
– Medication history 

 



 
 
 
 
 

• Taking opioids > 1 year prior to surgery negative predictor of 
outcomes. 



• Retrospective review of registry data from single center 
• 583 patients with variety of spine surgery 
• The following predicted worse PRO 

– Increased pre op opioid consumption 
– Severity of anxiety and depression 

• Suggest benefit of psychological and opiate screening as well 
as better management of opiate intake pre and post op 



• Review of Ohio Bureau of Worker's Comp data. 
• Pre op Preoperative opioid use negative predictor RTW 

following lumbar discectomy.   
• Long-term pre op opioid use associated with higher medical 

costs, psychiatric illness, and postoperative opioid use.   
• Even short course pre op opiates associated with worse 

outcomes compared with no use  



• 1200 patients completed functional restoration program 
• Post injury opiate dependent patient's less likely to return to 

work and retain work. 
• Higher utilization of healthcare resources 

 



• Review military health system database. 
• 9991 patient status post spine surgery. 
• By 6 months postop, 0.1% of pre op opiate naïve patients 

continued opiate use. 
• Lower socioeconomic status and depression significantly 

associated with decreased likelihood of discontinuing 
opiates 



• In multiple national databases, opioid abuse associated with 
– Higher length of stay 
– Higher cost and utilization of healthcare resources 
– Higher frequency of infection and device related complications 
– Higher 30-day readmission rates 
– Higher inpatient mortality and aggregate morbidity 
– Increased emergency room visits 

» Gupta A. Anesthesiology. 2018 
» Tank A. Spine. 2018 
» Menendez M. CORR. 2015 
» Jain N. Spine. 2018 

 



• Prospective spine registry. 583 patients. 
• Independent risk factors of increased post op opioid demand  

were younger age, anxiety, and greater pre op opioid use.  
• Decreased opioid independence associated with more 

invasive surgery, higher anxiety, revision surgery, and greater 
pre op opioid use. 

• At 12 mos, 74% opioid naïve patients pre op were opioid free 
vs 41% who were taking opioids pre op. 

• 35% on pre op opioids with depression opioid free at 12 mos 
vs. 62% on pre op opioids without depression 



 
• Optimize psych comorbidity, particularly depression 
• Pre op estimation and reduction of opioid requirement  

– Referrals to addiction specialists 

• Discussion & optimization pain beliefs & coping behavior.  
• Epidural or intrathecal blockade (regional blockade in limbs) 
• Ketamine 
• Multimodal post op drug regimen 

– Acetaminophen, NSAIDs, Anticonvulsants/Calcium channel blocker 
 

• Devin C. JAAOS. 2014 



Summary of Opiates and Surgery 

• Reduced frequency opiate use post op in opiate naïve patients 
• Long term opiate use pre op predicts opiate use post op 
• Opiate use associated with a variety of worse outcomes 

– Cost. Utilization of health resources. RTW. 
– LOS. Readmission. ER visits 
– Higher infection rates. Medical comorbidities and mortality. 
– Psychological comorbidity associated with more difficult weaning 



• He survived the Columbine High School mass shooting, but a 20-year 
battle with drug addiction that followed, one that Austin Eubanks had 
publicly said started with pills given to ease his pain from bullet wounds 
suffered in the 1999 rampage, has now cost him his life, his family said. 
Eubanks had seemed to be in recovery from his addiction, speaking to 
millions of people across the nation about the ravages of opioids and the 
"emotional pain" he said doctors were failing to treat. I had just been shot 
and I witnessed my best friend murdered right in front of me as we were 
huddled together waiting for help to come. I often think back to my pain 
that day. And if I were to rate it on a pain scale, my physical pain would 
have been a 3 or a 4, and that was likely the response I offered when I was 
asked. But my emotional pain was an absolute 10. I was in agony beyond 
comprehension. But that was never asked, it was never talked about.” 
Within an hour, he was given sedatives in a hospital to relieve his pain. "I 
was addicted before I even knew what was happening,“ adding that prior 
to the day of the attack he had never drank alcohol or smoked marijuana. 
"I was 29 years old before I found lasting sobriety and I think it took a level 
of maturity and willingness on my part to do what it takes and, for me, I 
had to change pretty much everything about my life," he told KMGH. “I 
think that it's really important that -- not as survivors of trauma but 
survivors of addiction -- speak out and they share their story. Just because 
you never know when your story is going to change the life of somebody 
else.”  
 



• Patient testimonial 3 months after revision spine surgery (Weaned pre op)
  

• After surgery, I needed the pain meds again. I knew I couldn’t trust myself 
so I gave them to my wife, but I was trying to steal them anyway. I finally 
told myself that I needed to enroll in an addiction center. I got off all 
narcotics over a month. Today, I feel better than have felt since before my 
first surgery. I now realize that I wasn’t really in pain after this last 
operation. I just needed the pain medicine. I am only taking occasional 
ibuprofen now, and I feel great.  
 



Conclusions 

• There are opportunities to optimize outcomes 
around spine surgery 
–  Medical comordities – bone health, obesity, smoking, DM. 
– Psych – Emotional component critical, both for 

precipitation and perpetuation 
• Depression, expectancy, cognitive behavioral components 

– Medications 
• Opiates clearly associated with worse outcomes 

– Importance of pre op treatment of meds and psych factors 
not clear 

 

 



THANK YOU 
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