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Why assess operative 
complications?  Three reasons…

1.  Improve 
outcomes by 
assessing areas 
for improvement
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Three reasons…
2.  Proactive approach to impending 

governmental activity

 P4P?
    (pay for performance)

 PQRI?
    (Physicians’ Quality 

 
    Reporting Initiative)
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Reason #3
• Understand when to intervene

• Correct surgery on the correct patient 
at the correct time
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Outcomes are relevant for 
reimbursement

• Complications 
are the low 
hanging fruit for 
outcomes 
assessment

• If you want to to publish in 
Spine...

• How long does your follow-
up need to be?

• What else could be 
assessed?

– Occur in the immediate 
perioperative period

– Easily assessed

– Easily recorded
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Present literature may underestimate 
complication incidence

• Data from other specialties clearly 
demonstrates that retrospective reviews 
consistently underestimate operative 
complications

• For most of our procedures, there is no IDE 
level prospective assessments in the literature

• Most data available is retrospective
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Financial Impact
• Restrict 

reimbursement for 
never events

• No allowance for 
relative risk of 
patient diagnosis, 
comorbidities

• May severely impact 
academic centers
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Four questions…

• Are retrospective 
assessments accurate?

• Can you define a 
complication in spine 
surgery?

• Can you prospectively assess 
complication incidence and 
limit bias?

• Are ICD-9-based assessments 
accurate measures of 
perioperative adverse events? 
How do they compare to 
retrospective measures?
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What are ICD-9 studies?
• Use coder data to 

assess patient 
hospital stay, 
interventions, 
complications

• Compile data into 
large databases on 
entire US population

• Assumed to have 
limited bias

• Huge “n” values
– Hence must be 

great

• NIS, CMS 
databases
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#1:  Retrospective reviews

• Retrospective 
articles 
underestimate 
complication 
incidence
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#2:  Can you define a 
complication?
• Given surgeons set 

of 11 clinical 
scenarios

• Asked if each 
represented 
– A.  No complication
– B.  Minor complication 

or adverse event
– C.  Major complication

• Purposely left 
definitions vague

• Foucault, Archaeology of 
Knowledge
– Truth and meaning 

are not a priori, but 
depend upon 
historical discursive 
and practical 
relationships. Follow 
truth within historical 
context.

– Not relative.  But 
may change with 
relationships.
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Patient study 
• Repeated study with 

spine surgery 
patients
– Give questionnaire 

in clinic
– Only spine patients

• No pain patients, 
no general 
neurosurgery 
patients

• Blinded patient info
– No data on pre-op, 

post-op, outcomes
• Reworded scenarios

– Lay language
• IRB approved
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Complication severity
• When differences found, patients were consistently 

more critical than surgeons in assessing complication 
severity
– 4 of 11 scenarios, patient more likely to term the scenario 

a complication and find it more severe than surgeons 
(p<0.01)

– In 3 additional scenarios, patients more likely than 
surgeons to find a major as opposed to minor 
complication had occurred (p<0.001)

– In only 1 scenario (scenario 4, deep wound infection) 
were patients less likely to report a complication than 
surgeons (p<0.001)
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Complication definition
• Overall, patient and surgeons agreed:

– Major complication:  An adverse perioperative 
event that produces permanent detrimental 
effect or requires re-operation.  This entails 
all medical adverse events occurring in the 
perioperative period.

– Minor complication:  An adverse perioperative 
event that produces only transient detrimental 
effect.  Again, all medical adverse events in 
the perioperative period are included. 

• Medical complications are relevant to 
operative assessment
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#3:  Prospective assessment
• Independent auditor

–Followed all operative patients on spine 
surgery service

–Assessed occurrence and severity of all 
perioperative and post-operative 
adverse events

– Included all medical events
–Followed our validated definition
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Inclusion criteria
• Availability of the auditor

–No exclusionary criteria

• Maintained prospective database
• Study completed over 6 month period
• 30 day follow-up
• Single clinic site for follow-up visits
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#4:  Retrospective Assessment

• Fourth year medical student working 
with resident

• Given a set of 100 patients from the 
overall patient cohort, given the same 
definition of complications

• Not blinded
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#4:  ICD-9-Based Assessment

• ICD-9 coding data extracted from each 
chart, used same 100 patient cohort as 
the retrospective review

• Same methodology as reported to 
CMS, other bodies

• Broad inclusion of ICD-9 data
–Essentially all ICD-9 tagged HACs 

included
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Results
• 240 patients

– 256 procedures
• Age: 55 years (+/- 

14.8)
• BMI: 29.7 (+/- 8)
• 80% fusions

– 28% AP
• Majority for 

degenerative 
pathologies (64%)

• Complication incidence:  
59.4%
– Major:  21.4%
– Minor: 46.4%

• Age, diagnosis, 
instrumentation 
increased complication 
incidence

• Comorbidities increased 
risk of complication
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Discussion 
• Complication incidence is high

–But within realm of published data
• Complex patient population

–80% fusions
–28% AP fusions

• Significant number of neoplasm, 
trauma patients

• Significant comorbidities
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Retrospective review and ICD-9 
assessments

• To validate ICD-9 and retrospective 
assessments, we compared them to 
our prospective measure

• 92 patients with adequate chart data for 
ICD-9 assessment, 98 patients with 
adequate data for retrospective 
analysis

• Overall results very similar
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Results
• Prospective approach yielded higher 

number of complications (p=0.003)
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Results
• Clear that there were significant 

differences between the approaches in 
some complication types

• Reviewed data, looking at common, 
clinically significant events
– Infection, need for revision, deep wound infection, 

pulmonary, DVT, UTI/GU, cardiac issue, new neuro 
deficit
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Results
• Assessment of individual clinically 

significant complications showed 
discrepancies

• In 5 of 8 categories, ICD-9 assessment 
underreported complication incidence

• In 3 of 8 categories, retrospective 
review underreported incidence
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ICD-9 approach underestimates 
complication incidence
• Underestimated incidence in

– Infection (p=0.003)
– Need for reoperation (p<0.0001)
– Deep wound infection (p<0.0001)
– DVT (p=0.0025)
– New neuro deficit (p=0.04)

• Found greater number of cardiac events 
(p=0.04)
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Retrospective review underestimates 
complication incidence

• Infection (p<0.0001)
• Need for revision (p<0.0001)
• Deep wound infection (p<0.0001)

• Found greater number of pulmonary 
complications, UTI/GU, and new neuro 
deficits
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How are overall numbers the same 
but individual items so different?

• ICD-9 assessment captured many 
medical HACs of limited clinical import
–Hyponatremia, acid-base disorders, 

need for enteric feeds, etc.
–Not deemed a complication by our 

auditor
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Discussion: The literature
• ICD-9 based reviews 

may not be accurate
• Woodworth et al.

– Aneurysm data 
inaccurate in 10 of 
12 categories

• White et al.
– Poor predictive value 

of ICD-9 assessment 
of DVT incidence

• Inaccuracies in 
– DVT and PE 

reporting in 
pregnancy

– Preeclampsia
– Cervical spine 

fractures
– Surgical site 

infections
– Central venous 

catheter infections
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Discussion: This report
• ICD-9 based assessment 

underreported complication incidence 
in many clinically significant events

• For overall complication incidence, 
ICD-9 and retrospective reviews were 
similarly inaccurate

• Gold standard: prospective assessment
• Inaccurate does not always mean 

inaccurate in our favor
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Conclusions
• Complications may be underestimated 

in the surgical literature

• “Gold standard” for complication 
assessment
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Retrospective reviews
• Review of the literature, our 

comparative study show that 
retrospective reviews significantly 
underestimate the incidence of 
complications in spine surgery

• Lower quality data
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ICD-9-based Assessment
• ICD-9 data accrual also substantially 

underestimated complication incidence
• As inaccurate as a retrospective review
• May imply that data from ICD-9 

assessments are of lower quality
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Conclusions
• Must be critical

• Fallacy of the “n”

• Poor data accrual methodology will 
produce poor data

• Poor data produces terrible amalgams 
of data
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ICD-9 Methodology
• Averaging over huge populations may 

not be valid

• Meta-analysis

• Cochrane review
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• Thanks for joining us 
in Philadelphia!
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