
Michigan Spine Surgery Improvement Collaborative

August 2, 2019

Enhanced Recovery After NeuroSurgery: 

Opioid Management in Spinal Surgery

Zarina S. Ali, MD, MS
Assistant Professor of Neurosurgery

Pennsylvania Hospital

University of Pennsylvania 

Department of Neurosurgery



2

 No relevant disclosures



3



4



5

Penn Neurosurgery ERAS Protocol

Pre-op
Surgical Education & 

Expectation Management

Surgical Site Education

Nutrition Optimization

Diabetes Management

Smoking Cessation

Narcotic/Alcohol Use

Obstructive Sleep Apnea

Discharge Planning

Peri-op

Metabolism Management

Multimodal Analgesia

Surgery Checklist

Early Mobilization

Wound Care Management

Post-op
Clinical Team 

Communication

Wound Care Management

Post Acute Care 

Resource Utilization



6

Penn Neurosurgery ERAS – Pre-op
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Penn Neurosurgery ERAS – Peri-op
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Penn Neurosurgery ERAS Study: 

Patient Inclusion and Exclusion Criteria/Outcomes

Inclusion Criteria: 

 Have a clinical history and 

diagnostic imaging supporting the 

need for elective spine or 

peripheral nerve surgery 

 Be over 18 years of age

 Ability to understand and actively 

participate in the program as 

deemed by the attending 

neurosurgeon

Exclusion Criteria: 

 Contraindications to elective spine 

or peripheral nerve surgery

 Diagnosis of liver disease

 Pregnancy

Primary Outcomes:

 Opioid and non-opioid 

consumption on POD 1 

 Need for opioid use at one month 

post-operatively

 Patient-reported pain scores

Secondary Outcomes:

 Length of stay (days)

 Need for ICU admission

 Discharge status

 Re-admission within 30 days

 Re-admission within 90 days

Statistics:

 Independent two-sample t-tests for 

continuous variables and Fisher’s 

exact test for categorical variables

 All data for the study were 

collected and analyzed by 

independent observers in 

collaboration with a biostatistician
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Penn Neurosurgery ERAS Study: 

One Year Data

 Prospective enrollment of 805 ERAS patients (April 2017 – June 2018)

 PAH Historical Control n=149 (September – December 2016)

• Traditional surgical care at the discretion of the attending neurosurgeon in a non-standardized 

fashion, including routine post-operative pain management with patient-controlled analgesia 

(PCA) from POD 0-1
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Baseline Demographics
PAH Controls vs. PAH ERAS

Preoperative Characteristics PAH Controls (n=149) PAH ERAS (n=805) p-value

Age (years) 61.9 61.7 0.86

BMI 30.3 29.9 0.53

Males 51.70% 53.90% 0.66

History of Spinal/Peripheral Nerve Surgery 47.00% 37.50% 0.035

History of Sleep Apnea 18.80% 16.90% 0.56

CPAP Use 10.70% 9.70% 0.66

Smoking Status

0.16
Current 17.40% 12.20%

Former 38.90% 37.90%

Never 43.60% 49.90%

Diabetes 18.80% 17.30% 0.64

Hypertension 61.70% 57.30% 0.32

COPD 2.00% 3.90% 0.34

Mental Health Disorder 26.20% 23.00% 0.40

Substance Abuse Disorder 6.00% 3.10% 0.09

Glucose (mg/dL) 102.8 106.3 0.11

HbA1c (mg/dL) 9.0 7.1 0.64

Albumin (mg/dL) 4.4 4.4 0.71

Lag Time (days) 44.6 42.8 0.70

Preoperative Working Status
0.17Yes 43.40% 49.70%

No 56.60% 50.30%

Disabled 27.20% 20.30%

0.17
Retired 60.50% 70.90%

Due to reason other than the condition being treated 11.10% 6.40%

No reason given 1.20% 2.30%
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Procedures
PAH Controls vs. PAH ERAS

Procedures
PAH Controls 

(n=149)
PAH ERAS (n=805) p-value

Laminectomy/discectomy/foraminotomy 36.20% 39.10%

0.56

Thoracolumbosacral fusion (0-3 levels) 25.49% 21.21%

Thoracolumbosacral fusion (4+ levels) 4.71% 4.59%

Cervico-thoracic laminectomy +/- fusion (0-3 levels) 6.04% 12.15%

Cervico-thoracic laminectomy +/- fusion (4+ levels) 10.06% 5.95%

ACDF 8.70% 6.00%

ACDF + Posterior Laminectomy 0.70% 0.60%

Other 8.10% 10.30%
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Procedures
PAH Controls vs. PAH ERAS

p=0.56
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Decreased Opioid Use
PAH Controls vs. PAH ERAS

PAH Controls PAH ERAS p-value

PCA Use (n=149/805) 62.00% 1.00% <0.001

1 Month Post-op Opioid Use (n=139/772) 70.50% 39.60% <0.001

3 Month Post-op Opioid Use (n=55/168) 70.90% 35.70% <0.001

6 Month Post-op Opioid Use (n=27/103) 51.90% 21.40% 0.003
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Pain Scores
PAH Controls vs. PAH ERAS

Post-op Day PAH Controls PAH ERAS p-value

POD0 (n=141/793) 4.4 4.1 0.20

POD1 (n=106/686) 5.6 5.6 0.87

POD2 (n=87/505) 5.6 5.6 0.99

POD3 (n=56/309) 5.4 5.3 0.57
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Decreased Foley Use
PAH Controls vs. PAH ERAS

Use of Foley/Straight Catheter PAH Controls (n=149) PAH ERAS (n=805) p-value

No Foley 32.70% 41.80%

<0.001Intra-operative Foley Only 12.20% 34.60%

Post-operative Foley 55.10% 23.60%

Straight catheterization 9.40% 10.30% 0.88
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Increased POD0 Mobilization/Ambulation
PAH Controls vs. PAH ERAS

PAH Controls PAH ERAS p-value

POD0 Mobilization (n=116/783) 19.00% 63.90% <0.001

POD0 Ambulation (n=116/782) 15.50% 42.80% <0.001
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Resource Allocation
PAH Controls vs. PAH ERAS

PAH ERAS (n=805) PAH Controls (n=149) p-value

Total LOS (days) 3.5 3.9 0.043
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Conclusions

 ERAS engages each aspect of the patient’s surgical journey in order to improve outcomes in a 

multi-disciplinary, multi-modal approach.

 In the elective spinal and peripheral nerve surgical patient, ERAS is feasible and necessary.

 The present study has shown that our ERAS protocol, and, in particular, our ERAS pain 

management protocol has the potential to safely reduce opioid use both in the peri-operative 

period as well as at one, three, and six months after surgery.

 ERAS patients demonstrated reduced hospital length of stay.

 Re-admission rates at 30 and 90 days were not found to be significantly different.
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Limitations

 Opioid data monitoring

 Retrospective data analysis, randomization and blinding not performed

…………….Penn Neurosurgery ERAS Randomized Clinical Trial
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“This is the way we do it.”

ERAS:

An Iterative Process of Quality Improvement,

From Bench to Bedside and BEYOND

Clifford Ko, MD; ACS Director of NSIQP
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