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Objective: To study the impact of demographic factors on management of traumatic injury
to the lumbar spine and postoperative complication rates.

Methods: Data was obtained from the National Inpatient Sample (NIS) between 2010-2014.
International Classification of Diseases, 9th revision, Clinical Modification codes identified
patients diagnosed with lumbar fractures or dislocations due to trauma. A series of multi-
variate regression models determined whether demographic variables predicted rates of
complication and revision surgery.

Results: A total of 38,249 patients were identified. Female patients were less likely to receive
surgery and to receive a fusion when undergoing surgery, had higher complication rates,
and more likely to undergo revision surgery. Medicare and Medicaid patients were less like-
ly to receive surgical management for lumbar spine trauma and less likely to receive a fusion
when operated on. Additionally, we found significant differences in surgical management
and postoperative complication rates based on race, insurance type, hospital teaching sta-
tus, and geography.

Conclusion: Substantial differences in the surgical management of traumatic injury to the
lumbar spine, including postoperative complications, among individuals of demographic
factors such as age, sex, race, primary insurance, hospital teaching status, and geographic
region suggest the need for further studies to understand how patient demographics influ-
ence management and complications for traumatic injury to the lumbar spine.

Keywords: Lumbar spine trauma, Fusion, Decompression, Trauma, National Inpatient

Sample

or to mitigate the risks of further neurological deficits.” Lumbar

spinal fusion, including simple and complex fusion, allows ver-

Traumatic injury to the lumbar spine is typically treated with ~ tebrae to be joined and can be used for vertebral fractures and

nonoperative therapy with bracing.! However, surgical inter-  dislocations.” Surgical decompression is useful for improving

vention for traumatic fractures of the lumbar spine is indicated ~ neurological functions following lumbar spine trauma by pre-

when the biomechanical stability of the spine is compromised  venting secondary injury to the spinal cord.
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Demographic predictors of outcomes after surgery for lum-
bar spine trauma are not well studied, including predictors such
as race, insurance type, hospital teaching status, and geographic
region. In this study, the publicly available National Inpatient
Sample (NIS) database, which reports data from hospitals across
the United States, was queried to identify patients with a pri-
mary diagnosis of traumatic injury to the lumbar spine. These
patients were analyzed for surgical management and outcomes,
including complications and complication rates, type of surgery
performed, and revisions. These data were then subject to a set
of multivariate analyses. The goal of this study was to identify
demographic risk factors for a poor outcome, which may help
guide clinical decision-making for surgeons treating traumatic
lumbar spine disorders and improve the care for more vulnera-
ble patient populations.

MATERIALS AND METHODS

This paper is part of a series which examines demographic
predictors of surgical outcomes in patients undergoing lumbar
spine surgery. Data were obtained from the NIS, a Healthcare
Cost and Utilization Project (HCUP) database which includes
a 20% sample of discharges from HCUP-participating hospi-
tals. Overall, the NIS includes data on over 7 million discharges
per year; this study includes data from 2010-2014. Internation-
al Classification of Diseases, 9th revision, Clinical Modification
(ICD-9-CM) codes were used to identify all patients with a pri-
mary diagnosis of a traumatic injury of the lumbar spine in-
cluding open and closed lumbar fractures without mention of
spinal cord injury (805.4, 805.5), open and closed lumbar frac-
tures with mention of spinal cord injury (806.4, 806.5), and mul-
tiple or ill-defined dislocations of lumbar vertebra (839.20, 839.30).

A total of 38,249 patients were identified and were examined
for 1 of 3 surgical outcomes: (1) decompression alone (3, 3.09,
80.5, 80.51), (2) simple fusion involving 3 or less vertebral levels
(81, 81.04, 81.05, 81.06, 81.07, 81.08, 81.62), and (3) complex
fusion involving greater than 3 vertebral levels or a 360° spinal
fusion (81.61, 81.63, 81.64). The patients were stratified by dif-
ferent demographic variables including age, sex, race, primary
insurance, hospital teaching status, and geographic region. Sur-
gical patients were assessed for various complications including
implant-related complications, wound-related complications,
incidental durotomy, laceration or puncture, hemorrhage, bac-
teremia, postoperative infection, postoperative shock, myocar-
dial infarction, iatrogenic stroke, neurologic complications, ve-
nous thromboembolism, urinary complications, and death. ICD-
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9-CM codes used to define sets of diagnoses and complications
are provided in the supplemental materials.

A series of multivariate Poisson regression analyses was used
to determine if any individual demographic variable predicted
a surgical outcome such as the odds of receiving any surgery
(decompression or fusion) or the odds of receiving a fusion in
particular. Furthermore, a series of regressions was used to de-
termine if any individual demographic variable as well as any
particular type of operation (decompression, simple fusion, or
complex fusion) predicted surgical complications, including the
need for a revision operation. Additionally, the presence of a co-
morbid spinal deformity; such as kyphosis (737.1, 737.19, 737.41),
lordosis (737.2, 737.42), scoliosis (737.3, 737.32, 737.34, 737.43,
737.49), or other idiopathic curvatures of the spine (737.4, 754.2,
756.19), was assessed as a predictor of surgical complication.
All multivariate regression models were controlled for age, sex,
primary insurance type, median household income, geographic
region, hospital teaching status, comorbidity status, and addi-
tional variables displayed in the Results section tables. Multi-
variate analyses were presented as odds ratios, with correspond-
ing 95% confidence intervals (CI) and p-values; (odds ratio [OR];
95% CI; p<x). Given the cohort sample size and the series of
multivariate analyses, a p-value <0.05 was used to determine
significance. Data extraction, analyses, and statistical tests were
done with Stata 11.2 (StataCorp LLC, College Station, TX, USA)
and RStudio (R ver. 3.5.1, R Foundation for Statistical Comput-

ing, Vienna, Austria).

RESULTS

1. Demographics

A total of 38,249 patients were identified for analysis over a
5-year period. In this cohort, 5,776 (15.1%) patients received
surgery, including 1.9% decompressions, 8.8% simple fusions,
and 4.4% complex fusions. The average age was 65.8+21.4. In
terms of sex, 56.1% of patients were female. For racial back-
ground, 81.1% were White, 8.3% were Hispanic, 5.1% were
Black, 2.6% were Asian/Pacific Islander, and 2.5% were from
other groups. Within this cohort, 58.2% had Medicare, 23.5%
of patients had private insurance, and 6.1% had Medicaid.

In terms of hospital teaching status, 51.8% admitted to urban
teaching hospitals, 38.2% admitted to urban nonteaching hos-
pitals, and 9.9% of patients were admitted to rural hospitals. In
terms of geographic region, 43.5% of hospitals were in the South,
19.0% of hospitals were in the Midwest, 19.0% of hospitals were
in the West, and 18.6% hospitals were in the Northeast. The av-
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Table 1. Characteristics of patients* with traumatic lumbar spine injury from 2010 to 2014 in the National Inpatient Sample

Characteristic 2010 2011 2012 2013 2014
Total patients 7,975 7,628 7,547 7,489 7,610
Total operations 1,148 (14.4) 1,147 (15.0) 1,130 (15.0) 1,175 (15.7) 1,176 (15.5)
Decompression (%) 1.6 2.0 1.9 2.1 2.0
Simple fusion (%) 8.8 8.6 8.8 9.1 8.5
Complex fusion (%) 4.0 4.4 42 44 5.0
Age (yr) 64.8+£22.3 67.0£21.2 65.7+21.3 65.8+21.1 65.9+21.3
Female sex (%) 54.7 57.2 56.6 56.1 56.2
Race
White (%) 81.5 82.5 81.4 80.2 79.8
Black (%) 5.0 4.9 45 54 5.9
Hispanic (%) 8.1 7.9 8.3 8.8 8.3
Asian/Pacific Islander (%) 2.6 2.0 2.8 2.8 2.8
Other (%) 24 2.3 2.5 24 2.7
Primary insurance
Private (%) 25.9 23.2 23.5 22.7 22.2
Medicare (%) 54.8 60.1 58.4 59.4 58.5
Medicaid (%) 6.0 5.7 53 55 8.1
Hospital teaching status
Rural (%) 11.9 10.1 10 9.7 7.8
Urban, nonteaching (%) 41.5 444 39.8 39.0 26.3
Urban, teaching (%) 46.5 455 50.2 51.3 65.9
Geographic region
Northeast (%) 19.2 19.7 17.9 18.1 17.9
South (%) 43.9 43.6 439 42.6 43.6
Midwest (%) 16.9 18.5 19.5 20.6 194
West (%) 20.0 18.2 18.8 18.8 19.0
Death (%) 0.76 0.71 0.85 0.53 0.72
Charlson Comorbidity Index score 0.90+1.39 0.97+1.44 0.99+1.47 1.03+1.49 1.03+1.54

Values are presented as number (%) or mean + standard deviation.
*Unweighted data, national estimates not provided.

erage Charlson Comorbidity Index (CCI) score was 0.99+1.5
(Table 1).

2. Surgical Versus Conservative Management

After adjusting for age, median household income, and Charl-
son comorbidity status, it was found that female patients had
lower odds of receiving surgery than male patients (OR, 0.79;
95% CI, 0.74-0.84; p<0.001). Moreover, Black patients (OR,
0.76; 95% CI, 0.66-0.86; p < 0.001) and Hispanic (OR, 0.89; 95%
CI, 0.80-0.99; p=0.028) patients had lower odds of receiving
surgery compared to White patients. When considering insur-
ance type of patients, Medicare (OR, 0.55; 95% CI, 0.50-0.60;

https://doi.org/10.14245/ns.2142614.307

P <0.001) and Medicaid (OR, 0.79; 95% CI, 0.71-0.89; p < 0.001)
patients had a significantly lower rate of receiving surgery com-
pared to private insurance patients. Patients at rural hospitals
had lower odds of receiving surgery compared to patients at ur-
ban, nonteaching hospitals (OR, 1.92; 95% CI, 1.66-2.23; p < 0.001)
and urban teaching hospitals (OR, 2.62; 95% CI, 2.27-3.03;
p<0.001). When analyzing the geographic region of hospitals
where patients were treated, we found that patients treated in
the South (OR, 1.2; 95% CI, 1.1-1.32; p<0.001) and West (OR,
1.15;95% CI, 1.04-1.27; p=0.007) had higher odds of receiving
surgery when compared to patients treated in the Northeast.
Patients with spinal deformity (scoliosis, kyphosis, or lordosis)
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Table 2. Odds ratio for receiving surgery in patients with a
primary traumatic condition of the lumbar spine - multivari-
able Poisson regression, National Inpatient Sample data,
2010-2014

Variable Inciden.C N 95% CI p-value
rate ratio

Sex

Male Reference

Female 0.79 0.74-0.84 <0.001
Race

White Reference

Black 0.76 0.66-0.86 <0.001

Hispanic 0.89 0.80-0.99 0.028

Asian/Pacific Islander 0.94 0.77-1.14 NS

Other 1.02 0.85-1.22 NS
Primary insurance

Private Reference

Medicare 0.55 0.50-0.60  <0.001

Medicaid 0.79 0.71-0.89 <0.001
Hospital teaching status

Rural Reference

Urban, nonteaching 1.92 1.66-2.23 <0.001

Urban, teaching 2.62 2.27-3.03 <0.001
Geographic region

Northeast Reference

Midwest 0.98 0.89-1.09 NS

South 1.20 1.1-1.32 <0.001

West 1.15 1.04-1.27 0.007
Year

2010 Reference

2011 1.19 1.08-1.31 <0.001

2012 1.11 1.01-1.22 0.039

2013 1.19 1.08-1.31 <0.001

2014 1.10 0.99-1.21 NS
Spinal deformity

None Reference

Scoliosis, kyphosis, lordosis 4.81 423-5.45 <0.001

Also adjusted for age, Charlson comorbidity status, and median house-
hold income.
CI, confidence interval; NS, not significant.

were found to have significantly higher odds of receiving sur-
gery when compared to patients without spinal deformity (OR,
4.81;95% CI, 4.23-5.45; p<0.001) (Table 2).

728 Www.e-neurospine.org

3. Spinal Fusion

For patients that received surgery due to traumatic injury to
the lumbar spine, we analyzed the odds of these patients receiv-
ing a fusion based on sex, race, primary insurance type, and co-
existing spinal deformity. Models which also adjusted for age,
median household income, and CCI score, found that female
patients (OR, 0.76; 95% CI, 0.64-0.89; p=10.001) had lower odds
of receiving a fusion compared to male patients. Similarly, Black
patients (OR, 0.63; 95% CI, 0.47-0.85; p=0.002) undergoing
surgery had lower odds of receiving a fusion compared to White
patients. When considering insurance status in patients receiv-
ing surgery for traumatic lumbar spine injury, we found that
Medicare (OR, 0.69; 95% CI, 0.54-0.89; p=0.004) and Medic-
aid (OR, 0.73; 95% CI, 0.55-0.99; p=0.042) patients that were
operated on had lower odds of receiving fusion compared to
private insurance patients. Lastly, patients with a spinal defor-
mity (OR, 17.42; 95% CI, 8.01-48.93; p=0.001) had significant-
ly higher odds of receiving fusion compared to patients without
a spinal deformity.

4. Surgical Complications

We analyzed complication rates for surgical patients with a
primary traumatic condition of the lumbar spine. The total com-
plication rate for the cohort was 30.1%. Hemorrhage/hemato-
ma/seroma was seen in 18.1% of patients, urinary complications
in 8.0% of patients, incidental durotomy in 3.2% of patients, im-
plant-related complications in 2.1% of patients, venous throm-
boembolism in 1.7% of patients, wound-related complications
in 1.3% of patients, bacteremia/septicemia in 1.2% of patients,
postoperative infection in 1.1% of patients, and neurologic com-
plications in 0.9% of patients. The death rate for 1,148 surgical
patients in 2010 was 1.2% (Table 3).

We utilized a multivariate Poisson regression model to deter-
mine if demographic factors influenced the odds of developing
surgical complications. Patients undergoing complex fusion,
defined as 4+ levels fused (OR, 1.98; 95% CI, 1.62-2.45; p<
0.001), and simple fusion, defined as 2-3 levels fused (OR, 1.98;
95% CI, 1.62-2.45; p<0.001), had higher odds of developing
complications compared to patients undergoing decompression
alone. When considering sex, female patients (OR, 1.3; 95% CI,
1.15-1.46; p<0.001) were found to have higher odds of devel-
oping complications compared to male patients. Moreover, His-
panic (OR, 0.77; 95% CI, 0.63-0.95; p < 0.014) and Asian/Pacif-
ic Islander (OR, 0.66; 95% CI, 0.43-0.97; p=0.041) patients had
lower odds of developing complications compared to White
patients. In terms of insurance status, Medicare patients (OR,

https://doi.org/10.14245/ns.2142614.307
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Table 3. Complication rates in surgical patients with a primary traumatic condition of the lumbar spine from 2010 to 2014 in

the National Inpatient Sample (NIS)

Variable 2010 2011 2012 2013 2014
Total patients 1,148 1,147 1,130 1,175 1,176
Complication rates
Total complication rate* (%) 27.8 28.7 30.8 31.7 314
Implant-related complication 1.39 2.53 1.77 2.04 2.64
Wound-related complication 1.66 1.39 1.24 1.02 -
Incidental durotomy 2.87 3.75 3.10 3.40 3.06
Hemorrhage/hematoma/seroma 15.85 16.56 18.31 19.74 20.15
Bacteremia/septicemia 1.05 - 1.77 0.94 1.02
Postoperative infection 1.22 0.96 0.97 - -
Neurologic complication 0.96 - - - 0.85
Venous thromboembolism* 1.48 1.13 1.77 2.3 1.96
Urinary complication* 8.01 8.37 8.58 791 7.06
Death (%) 1.22 - - - -

NIS prohibits publication of patient groups < 10.

*Total complication rate excluding death. Venous thromboembolism includes diagnostic codes for pulmonary embolism and thromboembo-
lism in deep vessels of the lower extremities. Urinary complication includes diagnostic codes for urinary tract infection and unspecified uri-

nary complication.

1.36; 95% CI, 1.14-1.62; p<0.001) had higher odds of surgical
complications compared to private insurance patients, whereas
there was no difference observed with Medicaid patients. Un-
like patients at urban nonteaching hospitals, patients at urban
teaching hospitals (OR, 1.59; 95% CI, 1.18-2.19; p < 0.003) were
more likely to experience complications compared to patients
at rural hospitals (Table 4).

In addition to complications, we looked at the odds of patients
receiving revision surgery for traumatic injury to the lumbar
spine. Patients undergoing simple fusion (OR, 6.47; 95% CI,
2.36-26.69; p=0.002) and complex fusion (OR, 10.1; 95% CI,
3.66-41.85; p<0.001) had higher odds of receiving a revision
operation compared to patient receiving decompression alone.
Furthermore, we found that female patients (OR, 1.44; 95% CI,
1.00-2.09; p <0.001) had higher odds of receiving revision sur-
gery compared to male patients. Unlike Medicaid patients, Medi-
care patients (OR, 2.66; 95% CI, 1.60-4.51; p<0.001) had high-
er odds of receiving revision surgery compared to private insur-
ance patients. Lastly, patients with a coexisting spinal deformity
were at increased odds of receiving a revision operation (OR,
1.71; 95% CI 1.04-2.69; p=0.027) (Table 5).

DISCUSSION

In this study, we performed a retrospective analysis of nation-

https://doi.org/10.14245/ns.2142614.307

al administrative hospital data from a 5-year period. The objec-
tive of this study was to identify demographic predictors of pa-
tient management decisions and postoperative complications
in a large sample of patients diagnosed with a primary traumat-
ic condition of the lumbar spine. We utilized multivariate pre-
dictive modeling to control for patient-specific confounding
variables. We found that demographic variables such as sex,
race, insurance type, geographic region, and hospital teaching
status may have significant influences on whether patients will
receive conservative or surgical therapy for trauma to the lum-
bar spine. Moreover, additional multivariate models were creat-
ed to determine if certain patient variables could predict com-
plication rates. Our results suggest that surgery type, sex, race,
insurance type, and hospital teaching status may predict inpa-
tient complications within our large cohort.

There are very few studies that have studied the role of de-
mographic variables on patient outcome after spine trauma.
Schoenfeld et al.’ found that patient demographics such as race
and insurance status could influence outcomes after traumatic
injury to the spine. Namely, they found that minority patients,
including Black patients, were at increased risk of mortality.” In
our analysis, we found that Black patients were less likely to re-
ceive a fusion for lumbar spine trauma compared to White pa-
tients. Moreover, our findings show that Black and Hispanic
patients were overall less likely to be surgically managed for
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Table 4. Odds ratio for surgical complication* in patients with
a primary traumatic lumbar condition - multivariable Poisson
regression, National Inpatient Sample data, 2010-2014

Variable Inciden.c € 95%CI p-value
rate ratio

Surgery type

Decompression Reference

Simple fusion (2-3 levels) 1.98 1.62-2.45 <0.001

Complex fusion (4+ levels) 2.84 2.29-3.55 <0.001
Sex

Male Reference

Female 1.30 1.15-1.46  <0.001
Race

White Reference

Black 0.84 0.64-1.08 NS

Hispanic 0.77 0.63-0.95 0.014

Asian/Pacific Islander 0.66 0.43-0.97  0.041

Other 0.88 0.62-1.23 NS
Primary insurance

Private Reference

Medicare 1.36 1.14-1.62 <0.001

Medicaid 1.22 0.99-1.50 NS
Hospital teaching status

Rural Reference

Urban, nonteaching 1.22 0.89-1.70 NS

Urban, teaching 1.59 1.18-2.19  0.003
Spinal deformity

None Reference

Scoliosis, kyphosis, lordosis 0.86 0.70-1.06 NS

Also adjusted for age, Charlson comorbidity status, year, and median
household income.

CI, confidence interval; NS, not significant.

*One or more surgical complications listed in Table 4, excluding death.

lumbar spine trauma compared to White patients, which is a
finding supported in another study comparing rates of surgical
intervention among different racial groups for lumbar spine
surgery among many other types of surgery.® Interestingly, we
found that Hispanic and Asian/Pacific Islander patients were
less likely to suffer complications following surgery for lumbar
spine trauma compared to White patients. Our data also show
that there is no difference in the likelihood of developing com-
plications between Black and White patients. To our knowledge,
the effect of race on postoperative complication rates for lum-
bar spine trauma has not been studied and further studies would
be useful to shed light on the clinical relevance of these differ-

730 Www.e-neurospine.org

Table 5. Odds ratio for receiving a revision operation in sur-
gical patients with a primary traumatic condition of the lum-
bar spine - multivariable Poisson regression, National Inpa-
tient Sample data, 2010-2014

Incidence

Variable T 95% CI p-value
Surgery type

Decompression Reference

Simple fusion (2-3 levels) 6.47 2.36-26.69 0.002

Complex fusion (4+ levels) 10.1 3.66-41.85 <0.001
Sex

Male Reference

Female 1.44 1.00-2.09 0.049
Primary insurance

Private Reference

Medicare 2.66 1.60-4.51 <0.001

Medicaid 1.71 0.82-3.35 NS
Spinal deformity

None Reference

Scoliosis, kyphosis, lordosis 1.71 1.04-2.69 0.027

Adjusted for age, year, Charlson comorbidity status, and median house-
hold income.
CI, confidence interval; NS, not significant.

ences as the United States becomes increasingly diverse ethni-
cally and racially.”

Prior studies have shown that insurance status can affect the
likelihood of patients receiving surgery.*' We found that Medi-
care and Medicaid patients were less likely to receive surgery
for traumatic injury to the lumbar spine when compared to pri-
vate insurance patients. Furthermore, insurance status has also
been shown to influence mortality as well as length of stay for
patients after traumatic injury to the spine.’ In terms of compli-
cations, we found that Medicare but not Medicaid patients were
more likely to experience surgical complications. Similarly, Medi-
care, but not Medicaid patients, were more likely to receive a
revision operation. Although higher complication rates have

been reported after spine surgery among the elderly,'" o

ur
analyses of demographic predictors adjusted for age among
other factors. Medicaid patients have been found previously in
some studies to have higher complication rates after spine sur-
gery."*"” However, to the best of our knowledge, no studies have
analyzed the role of patient demographics on complication rates
after surgery to treat traumatic injury to the lumbar spine. Our
study, which has the advantage of including a large sample size

and thus increasing power, does not show that Medicaid pa-
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tients having surgery for lumbar trauma are more likely to suf-
fer from postoperative complications. Although it appears that
insurance status, including having Medicare or Medicaid, may
impact the likelihood of patients receiving surgery for lumbar
spine trauma, we found that only Medicare patients appear to
be at increased risk for complications postoperatively.

The role of sex on patient management and outcome after
surgery for lumbar spine trauma is still unclear and prior stud-
ies on this topic are limited. In a relatively small study of acute
traumatic spinal cord injury, it was found that therapeutic ap-
proaches, mortality, comorbidities, and length of stay were sim-
ilar between male and female patients."® Some studies have shown
that surgical complications are higher for female patients that
undergo spine surgery” and that female patients receive sur-
gery at a later stage of their disease due to reluctance to undergo
surgery.”®*" Our results show that female patients, when com-
pared to male patients, were less likely to receive surgery, less
likely to receive a fusion when undergoing surgery, had higher
complication rates, and were more likely to undergo revision
surgery. To our knowledge, our study is the first to illuminate
disparities in the management and postoperative complication
rates between male and female patients treated for traumatic
injury to the lumbar spine.

Aside from insurance status, race, and sex, we show that hos-
pital teaching status can also influence patient management
and postoperative complications after lumbar spine trauma. We
found that postoperative complications were more likely to oc-
cur in urban teaching hospitals but not urban nonteaching hos-
pitals when compared to rural hospitals. These results align with
previous findings that complications are more frequent in teach-
ing hospitals compared to nonteaching hospitals.?

This study has some limitations. As a retrospective analysis,
there are biases inherent to the study design. In addition, a chal-
lenge for large administrative database studies is determining
how clinically important or relevant a difference is since small
differences can be found to be statistically significant.”® Also,
the data from this study was obtained from a relatively short
time period (2010-2014) due to the mandatory change from
ICD-9 to ICD-10 coding in 2015. The decision to limit the data
to this five-year period eliminates the potential confounds as-
sociated with 2 different ICD coding systems. Additionally, in-
dividual variation in the use of ICD-9-CM codes among sur-
geons could be a source of limitation. Despite these limitations,
a strength of this study is its sample size (38,249 patients) which
better reflects the population of patients with traumatic injury
to the lumbar spine, which would not be practical for study de-

https://doi.org/10.14245/ns.2142614.307

signs producing higher levels of evidence with fewer sources of
bias.

CONCLUSION

Lumbar spine trauma is common, and surgery is at times
necessary to prevent further damage and to improve quality of
life. Demographic variables such as age, sex, race, primary in-
surance, hospital teaching status, and geographic region may
have significant influences on management (conservative ver-
sus surgical treatment) of traumatic injury to the lumbar spine,
as well as postoperative complications. Further studies are need-
ed to fully understand the influence of patient demographics
for patients undergoing surgery for traumatic injury to the lum-
bar spine.
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