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Introduction

Benchmarking outcomes and risk-
prediction are key to improving quality
of care and informed decision making
in neurosurgery. With limited data
available on post-operative outcomes
following resection of benign
intradural spine tumors, we identified
predictors and developed a risk-factor
based model for outcomes using the
National Inpatient Sample (NIS).
Additionally, the impact of hospital
case-volume on outcomes was
investigated.

Methods

Cohort Definition: A population-
based cohort analyses on patients
undergoing surgery for benign
intradural spine tumor (ICD-9-CM
diagnosis code 225.3 or 225.4)
resection (ICD-9-CM procedure code
03.0, 03.4, 03.09, 81.0 or 81.00-
81.08) in the US between 2002-2011
was performed.

Outcomes/Endpoints: Post-
operative inpatient mortality,
unfavorable discharge, prolonged LOS
(>75th percentile), high hospital
charges (>75th percentile), neurologic
and cardiac complication.

Hospital case-volumes:
Hospitals were labelled as a low
volume (LVC=<14) or a high volume
center (HVC >14) based on median
value of surgeries performed during
the study period.

Statistical Analyses: A
multivariable logistic regression model
was fit with generalized estimating
equation for correcting clustering of
similar outcomes within hospitals
using sandwich variance-covariance
matrix estimator for each of the
outcomes, while controlling for patient
demographics, comorbidities and
hospital characteristics. A risk-factor
based model for outcome prediction
was developed on a bootstraped
cohort. ROC curves were used to
assess the accuracy of models.
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Figure 2

Neurologic

OR 95% Confidence Interval
P

Age 098 097 099 <0.0001 4
Second income quartie 0.65 046 092 0.016 ——
040 023 069 <0.0001
15 110 230 0.014 e

225 161 314 <0.0001 ——
256 179 364 <0.0001 ——
034 026 044 <0.0001 ——
202 153 266 <0.0001 ——

191 135 269 <0.0001 ———
CRF 362 197 665 <0.0001
Obesity 155 108 224 0018 e
Alcohol abuse 226 110 464 0.026

HIN 068 053 088 0.003 ——
oM 049 032 076 0.001
PVD 262 148 464 0.001

Cardiac complications

OR  95% Confidence Interval

Age 103 100 105 0018 >
208 120 342 0.008 e

304 151 611 0.003 e
010 005 021 <0.0001

010 005 021 <0.0001 ——

South region 214 115 399 0016 —.—
West region 345 18 650 <0.0001 ——
Sensory deficits 200 112 750 0020
BowelBladder dysfunction 216 1.16 405 0016 —.—
Coaguiopathy 349 132 924 o012
cHF 578 334 998 <0.0001 —.—

oM 278 172 449 <0.0001 ——

Neurologic (top panel) and cardiac (lower
panel) complications

Results

18,297 patients underwent resection
for intradural spine tumors in the US
across 774 hospitals. Regression
analyses identified drivers of
postoperative outcomes. Patients with
extremity plegia, NF-2, CAD, obesity,
coagulopathy or CHF had a higher
likelihood of inpatient mortality
(Figure 1A), unfavorable discharge
(Figure 1B), prolonged LOS (Figure
1C), high-charges (Figure 1D).

Figure 3

§33933538
\
. |
siyssisaneg
s5yasasngd
|
i
b H
ssynnaneg L4

1]
;
i
i
;
!
?
{
|

[Riiiit i
B

5533553335 L
it
ssyasnsaneg L4

Line graphs depicting age dependent
probability of (A)death, (B)unfavorable
discharge, (C)prolonged LOS, and (D)High
-charges. Statistically significant (3 highest
ORs) predictors in regression, as well as
their combination, against the patients’ age
were plotted.

Predictive model application

(Figure 3): Patients with NF-2
having PVD and coagulopathy had 4
times higher risk of death. Similar
trends were observed for unfavorable
discharge in NF-2 patients having pre-
operative syringomelia and plegia.
History of CHF and syrinx in patients
with coagulopathy increased the risk of
prolonged LOS by 6 times.

Figure 4

Outcomes in HVC’s in comparison to LVC’s

OR  95% Confidence Interval

039 016 098

088 076 098 0018 *

069 062 077 <0.0001

High-end hospital charges 067 060 074 <0.0001 -
Neurologic complications 034 026 044 <0.0001 -

Deep venous thrombosis 065 045 094 0024
Pulmonary embolism 100 073 137 0.997
Wound complications 059 041 086 0.006
Gastro-intestinal complications ~ 065 0.46 092 0016
Wound infections 058 033 103 0.064
Cardiac complications 091 051 161 0738
ARF 162 080 329 0184

Respiratory complications 096 067 138 0.837
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HVC versus LVC

o Highrisk

Conclusion

Using the NIS, we identified drivers of
critical post-operative inpatient
outcomes in patients undergoing
intradural spine tumor resection.
Patients undergoing surgery at an HVC
fared better than those at LVCs. A risk
factor based predictive model of all the
outcomes was devised that could
potentially assist with risk
stratification, directing pre-surgical
evaluation, aid in decision making and
referral for complex cases.




