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Overview

§ Variability in description of complications
Severity
Rates

§ Utility of a systematic categorization
Define the risk/appropriateness of treatment options
Quality of care metric
Outcome variable in predictive modelling

§ Review of complication classifications
§ Development of a universal system for 

classifying complications



Describing Complications



Defining the Complication 
Problem

§ Complications are an important metric for quality 
of care

§ Complications are critical for defining the risks of 
care and appropriateness of interventions

§ Understanding complications is fundamental to 
empower informed choice

§ The rate and impact of complications are highly 
variable 



Goals of a Classification System

§ Systematic categorization for comparison of 
alternative treatment options

§ Correlate severity with impact
Duration
Treatment required
Health-related quality of life
Cost of Care

§ Outcome variable in predictive modelling
§ Guide Evidence-based Decision-making 



Importance of Studying 
Complications

§ Knowledge of these complications is important and 
valuable for both the patient and the surgeon.  
Empowering patient informed choice
Informing the choice of surgical strategies that optimize the ability to 

effectively minimize the risks of complications.  

§ Recognition of potential complications may lead to 
prevention of adverse outcomes in practice

§ Complications are the most commonly used proxy for 
quality of care



Spectrum of Perioperative 
Complications

§ Neural
§ Cardiac
§ Pulmonary
§ Gastrointestinal
§ Renal/Genitourinary
§ Hematologic
§ Infectious
§ Endocrine
§ Integumentary
§ Musculoskeletal
§ Implant related
§ Anesthetic Complications
§ Death



What is an acceptable Rate?

§ Observed Rate of Complications
§ Expected Rate of Complications
§ O:E ratio provides a meaningful 

metric of quality of care

§ Requires accurate risk stratification 
and global 
standardization/benchmarking



What is an acceptable Rate?

§ Institutional Database
§ Society/Academy Database
§ Case Reports/Series
§ Prospective IDE trials



Detecting Perioperative 
Complications

§ Database limitations
Institutional databases
Voluntary society databases
Insurance databases

§ Need to return to OR for resolution
§ Perioperative vs Late complications

Broad Spectrum of Reported Rates



§ 108,480 cases submitted between 2004 and 
2007

4980 cases of adult scoliosis (AS) 
§ 521 patients with complications (10.5%) 

total of 669 complications (13.4%) 
§ Predictors of complications:

Osteotomies
Revision Surgery
Combined Anterior/Posterior Approaches

§ Age and type of scoliosis were not predictors
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Scoli-RISK-1: Neural Change



§ Prospective study of 346 patients, 291 with 2 
year f/u their mean age was 56.2 years. 

§ Overall, 203/291 patients (69.8%) had at least 
one complication
52.2% of patients with perioperative complication
42.6% of patients had a delayed complication
28.2% required at least one revision





Impact of Complications

§ Quantifying Severity
Treatment-based measures

§ Clinical Outcome
§ Economic Outcome



Limitations of Major/Minor 
Classification

§ Subjective assessment with poor reliability
§ Poor correlation with:

Impact of Complication
Cost of Complication
Patient-assessment of complication severity



§ Matched cohort study comparing patients with major, 
minor and no complications after surgery for ASD

§ Minor Complications had little impact on health 
status at 1 year after surgery

§ Major Complications were associated with worsening 
of  general health status at 1 year follow-up 
compared to patients with no or minor complications





Spine Adverse Events Severity System
SAVES



Impact-based Classification of 
Complications

§ Grading adverse events by clinical impact:
I: No or Minimal Treatment Required
II: Treatment required with no expected sequelae at > 6mos
III: Treatment required with expected sequelae at >6 mos
IV: Death



Economic impact of 
Complications

§ Clinical impact and Cost:
I: $4224 3.6 days
II: $23,500 14 days
III: $147,285 74.5 days
IV: $121,366 46.4 days



§ Impact of Reoperation



Complication Classification- Short
1)    Complication: System and Description
2)    Severity- Non-neural:

1)  No intervention
2) Testing/Diagnostic  

(Monitoring alone, blood work, imaging, consultation);
Minimal Interventions (Medicine changes, transfusion, intra-operative 

3)  Invasive Non-surgical interventions 
(Injections, IVC, cardioversion, Hemo-dialysis, angio, chest tube)

4) Surgical Intervention (or aborted surgery)
3)    Severity- Neural:

1)      Radicular injury with LEMS change <5 
2)      Radicular injury with LEMS change >=5
3)      Spinal cord injury- incomplete, ambulatory with assistance
4)      Spinal cord injury- complete and/or bowel/bladder deficit

4)    Resolution:
1) Completely resolved
2) Residual impairment- unresolved
3) Chronic impairment
4) Death



Conclusions
§ Complications in deformity surgery are significant and 

classifying complications is a priority for future research
§ Classification system should have high correlation with:

Clinical Impact of Complications
Duration of impact/Recovery Rate
Cost of Complication

§ Limited burden of data capture
Periop
Follow-up

§ Utility in Establishing Quality Benchmarks and in 
quantifying risks and appropriateness of treatment options
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