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Abstract Background The establishment of a spine trauma registry collecting both spine
column and spinal cord data should improve the evidential basis for clinical decisions.
This is a report on the pilot of a spine trauma registry including development of a
minimum dataset.
Methods A minimum dataset consisting of 56 data items was created using the
modified Delphi technique. A pilot study was performed on 104 consecutive spine
trauma patients recruited by the Victorian Orthopaedic Trauma Outcomes Registry
(VOTOR). Data analysis and collection methodology were reviewed to determine its
feasibility.
Results Minimum dataset collection aided by a dataset dictionary was uncomplicated
(average of 5minutes per patient). Data analysis revealed three significant findings: (1) a
peak in the 40 to 60 years age group; (2) premorbid functional independence in the
majority of patients; and (3) significant proportion being on antiplatelet or antico-
agulation medications. Of the 141 traumatic spine fractures, the thoracolumbar
segment was the most frequent site of injury. Most were neurologically intact (89%).
Our study group had satisfactory 6-month patient-reported outcomes.
Conclusion The minimum dataset had high completion rates, was practical and
feasible to collect. This pilot study is the basis for the development of a spine trauma
registry at the Level 1 trauma center.
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Introduction

Spine trauma contributes significantly to the global health and
economic burden of individuals, families, and society. Spine
traumahas traditionally been divided into spinal cord and spine
column injuries. It is interesting to note that there is dispropor-
tionate emphasis on spinal cord injuries in the literature1 even
with published incidence of spinal column trauma being much
greater than spinal cord injuries.2–4 While the lifetime cost of a
single spinal cord injured patient is significant, spine column
injuries have a similar economic burden.5,6

Spine trauma data are collected mainly by dedicated spine
trauma registries.7–20 These registries collect spinal cord
injury data alone or spinal cord and spine column trauma
data. At present, there is a paucity of dedicated spine trauma
registries. Also, the majority of these registries collect only
spinal cord injury data. It is imperative that spine trauma
registries collect both spine column and spinal cord injury
data as there is still little consensus on the optimal manage-
ment of spine trauma. This is compounded by the difficulty in
performing spine trauma randomized controlled trials.21

Clinical registry and cohort data are a feasible and alternative
source of evidence-based information that may be a better
methodology for many of the questions related to spine
trauma. To be most useful, registries should meet the five
standards that define clinical quality registries: (1) having
mergeable data, (2) having a standardized dataset, (3) having
rules for data collection, (4) having knowledge of patient
outcomes, and (5) having a queriable database.22

Victorian Orthopaedic Trauma Outcomes Registry (VO-
TOR) is a comprehensive sentinel site database of orthopedic
injuries including spinal injuries based on admissions to the
adult Major Trauma Services (MTSs) and the Geelong and
Northern Hospitals in Victoria.23,24 VOTOR reports spinal
fractures as one the five most common injuries sustained
by patients with isolated orthopedic and other injuries.23

This study was undertaken to develop and pilot a spine
trauma registry minimum dataset. It was also performed to
define the data collection methodology.

Method

Site
The establishment of the Victorian State Trauma System in
2000 ensured that 90% of major trauma patients were treated
in a MTS with an estimated capture of 1700 major trauma
cases annually.25,26 As a result, adult patients with acute
spine column and spinal cord injury are delivered rapidly to
the Alfred Hospital, a Level 1 trauma center that provides
initial care and definitive management for the majority of
spine trauma patients presenting in the state of Victoria.

Minimum Dataset
A reviewof all publications relating to spine trauma registries
was conducted using Medline (1950 to April 2011) and
EMBASE (1980 to April 2011). We identified 3756 articles
that reported on spinal cord and/or spine column trauma.We
excluded articles by title or abstract that clearly indicated that

the data source was not a trauma or spine registry or if the
spinal injury was not traumatic. Then, 323 full-text articles of
the remaining studies were obtained and reviewed to ascer-
tain the range of clinical data collected.

Using the modified Delphi technique, a minimum dataset
and dataset dictionary were created.27 The Delphi technique
is a structured communication technique,developed as a
systematic and interactive method, which relies on a panel
of experts in achieving a consensus. The modified Delphi
technique used here differs from the Delphi technique by
commencing the process with items synthesized from the
literature reviews and content expert interviews rather than
an open-ended question. The minimum dataset was a collab-
orative effort between the neurosurgery, orthopedic, and
trauma departments of the Alfred Hospital, Melbourne.
Two rounds of themodifiedDelphi techniquewere conducted
before consensus was achieved.

The spine trauma registry pilot minimum dataset consists
of 56 data items (►Table 1). The minimum dataset has seven
history data items consisting of comorbidities, anticoagula-
tion and antiplatelet medications, previous spinal injury or
surgery, and premorbid functional status indicators (activi-
ties of daily living, mobility, and cognition). There are four
clinical examination data items consisting of the American
Spinal Injury Association impairment scale, spinal cord injury
level(s), spinal cord injury clinical syndromes, and nerve root
injury level(s). There are 22 spine injury characteristics data
items consisting of total spine injured levels, description of
spine fractures from the occipital condyle to the coccyx based
on radiographic injury morphology, and discoligamentous
integrity for the subaxial cervical spine, thoracic, and lumbar
spine (C3-L5). There are 18 management data items consist-
ing of management approach, listing of orthosis, surgical
parameters such as timing to surgery, surgical approach,
surgical level(s), surgical procedure(s), and device(s) used.
There are five outcome data items consisting of physician-
reported outcomes such as findings during the outpatient
review and patient-reported outcomes collected at 6 and
12 months posttrauma such as the short-form health survey
(SF-12),28 Glasgow outcome score extended (GOSE),29 and
pain scores.

Pilot Study
A pilot study was performed to assess the feasibility of the
minimum dataset in terms of data registration and data
quality. In this study, 104 consecutive spine trauma patients
admitted in the months of August and September 2010 to the
Alfred Hospital were recruited by VOTOR.24 Themethodology
for VOTOR data collection is well establishedwith all patients
admitted to the participating hospitals (both the adult MTSs
and the Geelong and Northern Hospitals) with an emergency
admission of more than 24 hours for an orthopedic injury
being eligible for inclusion in the registry.

Clinical data collection was performed by the first author
(senior neurosurgery trainee) with patient data acquired
from The Alfred’s acute care electronic medical record
(PowerChart, Cerner Solutions, Kansas City, MO, USA). The
radiological aspect of clinical data collection was conjointly
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Table 1 Spine Trauma Registry Minimum Dataset Data Items

Category Data Items

History • Comorbidities
• Anticoagulation medications
• Antiplatelet medications
• Previous spinal injury or surgery
• Functional status

� Activities of daily living
� Mobility
� Cognition

Clinical examination • ASIA impairment scale
• Spinal cord injury level(s)
• Spinal cord syndromes
• Nerve root injury level(s)

Spine injury characteristic • Sum of injury levels
• Upper cervical spine (C0-C2)

� C0-C2 dislocation/dissociation
� Occipital condyle fracture (list subtypes)
� C1 arch fracture (list subtypes)
� C1/2 rotatory subluxation
� C2 Hangman’s fracture (list subtypes)
� Odontoid fracture (list subtypes)

• Subaxial cervical spine (C3-7)
� Morphology

• Compression
• Burst
• Distraction
• Translational or rotational

� Discoligamentous complex integrity
• Anterior ligamentous complex (disk/anterior longitudinal ligament/posterior

longitudinal ligament)
• Posterior ligamentous complex (facet joint/ligamentum flavum/spinous ligaments)

• Thoracolumbar spine
� Morphology

• Compression
• Burst
• Translational or rotational
• Distraction

� Discoligamentous complex integrity
• Anterior ligamentous complex (disk/anterior longitudinal ligament/posterior

longitudinal ligament)
• Posterior ligamentous complex (facet joint/ligamentum flavum/spinous ligaments)

• Sacrum (subtypes to be listed) and coccyx

Management • Conservative
� Without orthosis
� Orthosis (list type)

• Surgery
� Timing to surgery
� Surgical approach
� Surgical level(s)
� Procedure(s)

• Decompression
• Corpectomy/vertebrectomy
• Discectomy
• Instrumentation
• Fusion
• Osteotomy
• Others

� Devices
• Cage (list type)
• Screws (list type)
• Wiring
• Graft (list type)
• Adjuncts (bone substitute/bone morphogenetic proteins/others)

(Continued)
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collected by the first and second authors (consultant
neurosurgeon).

Outcomes 6-month postinjuries were assessed by adminis-
trationof the SF-12andGOSEbyVOTORpersonnel. The patients
were also assessed by the Alfred Spine Service clinicians in the
outpatient setting, with attention placed on their neurological
status and fracture imaging review. The tabulated data were
inserted into a computerized database and analyzed using the
Statistical Package for the Social Sciences program (SPSS v19
Inc., Chicago, Illinois, United States).

Results

Minimum Dataset Feasibility
VOTOR patient recruitment for trauma patients with signifi-
cant spine injuries necessitating admission of more than 24
hours in this study was 100%. There were eight patients
without spinal fractures included in the initial patient short-
list. They were omitted from further analysis. Ease of data
collection and entry without compromise of data quality was
evident in our pilot study. The average time taken for clinical
data entry per patient was approximately 5minutes, with the
aid of our dataset dictionary.

General Cohort
In our pilot study of 104 patients, three peaks were identified
in the bar chart depicting the age distribution. These peaks
corresponded to 16 to 25 years, 46 to 55 years, andmore than
75 years age groups, representing 54% of our patients
(►Fig. 1). There was a higher rate of injury in males (65%)
when compared with females (35%).

Motor vehicle-related incidents (48%) and falls (40%) were
the major injury mechanisms. A further 5% of the patients
were injured while pursuing recreational activities with 7%

forming the “other mechanisms” group. Of the 104 patients,
62% of the patients did not have anymedical comorbidity nor
were they taking any antiplatelet or anticoagulant agents.
Approximately, one-fifth of the patients (21%) were on anti-
platelet or anticoagulant agents and one-third (32%) of the
patients had multiple medical comorbidities. In our study
cohort, the large majority had good function; 94% of the
patients were independent in their activities of daily living
(ADL), 99% of them were mobile without the need of assis-
tance, and 97% of them had normal cognition.

A total of 141 traumatic spinal fractures were reported in
this group of 104 multitrauma patients. The thoracolumbar
segment was the most frequent site injury (53%), followed by
the subaxial cervical region (31%), and the sacrococcygeal and
upper cervical region (C0-C2) (►Fig. 2).

The majority of these patients presented neurologically
intact (89%). Ten patients (10%) presentedwith varying degrees
of incomplete neurological deficit on admission andonepatient
(1%) presented with complete neurological deficit and a T5
sensory level. Out of the 10 neurologically compromised pa-
tients, therewere 5 patients with central cord syndrome. These
patients usually have a degree of degenerative central canal
stenosis with no acute traumatic bony or discoligamentous
injury. These patients were managed conservatively. They
were reviewed in the outpatient setting with a follow-up
magnetic resonance imaging to assess neurological improve-
ment and the need for decompression.

High Cervical Spine (Occipital Condyle or C0 to C2)
Traumatic Injuries
There were eight patients with high cervical spine injuries.
This constituted 6% of spine injuries and the least frequent

Table 1 (Continued)

Category Data Items

Outcomes • Physician reported
� Imaging studies (list different modalities)
� Outpatient review (neurological examination)

• Patient reported
� SF-12
� GOSE
� Pain scores

ASIA, American Spinal Injury Association; SF-12, Short-Form Health Survey; GOSE, Glasgow outcome score extended.

Figure 2 General cohort fracture distribution (total).Figure 1 General cohort age distribution (in years).
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site of injury. There were two occipital condyle fractures, one
Jefferson’s type fracture (C1), two Hangman’s fracture (C2),
one C2 body fracture, and two odontoid fractures (C2). There
were no neurological deficits associated with these fractures.
The majority of these patients (75%) were managed with a
halo vest with only two patients (25%) managed in a rigid
collar.

Subaxial Cervical Spine (C3-7) Traumatic Injuries
There were a total of 44 subaxial cervical spine injuries
including 33 (75%) fractures. Out of the 33 reported fractures,
the majority (79%) were compression type fractures. Distrac-
tion and rotation/translation type fractures were next with
9%, respectively, and burst fractures were the least common
fracture type with 3%. Out of the 44 subaxial cervical spine
injuries, 21 (48%) had radiological evidence of discoligamen-
tous complex injuries.

Subaxial cervical spine injuriesweremanaged surgically in
7 (16%) cases, and nonoperatively, with rigid orthoses in 35
(80%) cases. Only two (4%) fractures were managed without
an orthosis as they had mild ligamentous injuries with
no instability demonstrated on dynamic cervical plain
radiographs.

Thoracolumbar Spine Traumatic Injuries
There were a total of 75 thoracolumbar spine injuries all
including a fracture. Of these fractures, the majority (75%)
were compression type fractures, followed by burst fractures
(14%). Distraction type fractureswere third (8%) and rotation/
translation type fractures least common (3%). There was
radiology evidence of discoligamentous complex injuries in
16 cases.

Thoracolumbar spine injuries were managed surgically in
seven cases (9%). A total of 68 cases (91%) were managed in a
nonoperativemanner withfitting of a rigid orthosis occurring
in 28 cases (38%). Fractures were managed without an
orthosis in 40 cases (53%) as they had mild compression
injuries and/or mild ligamentous injuries, with no instability
shown on dynamic thoracolumbar plain radiographs.

Sacrococcygeal Traumatic Spine Injuries
There were a total of 14 sacrococcygeal spine injuries, rep-
resenting 10% of the total spine injuries by segment. There
were 10Denis type 1 fractures and twoDenis type 2 fractures.
There were two coccygeal fractures. There were no neurolog-
ical deficits associated with these fractures. All of these
injuries were managed conservatively.

Outcomes: Physician-Reported Outcomes
Successful follow-up of physician-reported outcomes oc-
curred in 91 patients (87.5%). Of these, 88 patients (97%)
had satisfactory physician-reported outcomes with spine
imaging studies demonstrating no evidence of spinal insta-
bility. Only three patients had surgery as a secondary proce-
dure. One patient suffered an infection at his operative site
requiring a washout procedure and cervical fracture stabili-
zation revision surgery. Another patient had evidence of
progressive neurological deficits (myelopathic signs) at his

4-week outpatient clinic review following conservative man-
agement of his central cord syndrome. He had an uncompli-
cated C3/4 anterior cervical discectomy and fusion (ACDF).
The final patient had radiographic evidence of fracture insta-
bility at the 2-week outpatient clinic review while remaining
neurologically intact andwell. She initially had her C4/5 right-
sided facet fracture treated with a rigid collar and underwent
an uncomplicated C4/5 ACDF.

Outcomes: Patient-Reported Outcomes
VOTOR reports all patients who survived to hospital dis-
charge using functional, health status, and pain measures,
and provided the pilot study with 6-month postinjury data
for reporting. Successful follow-up of patient-reported out-
comes occurred in 95 patients (91%).

The functional outcomes of our patient cohort were as-
sessed using the GOSE. A GOSE score of 5 or morewas present
in 79% with 21% having a GOSE score of 4 and less at the
6-month follow-up.

The health status of our patient cohort was measured at
6 months using the physical health summary score of the SF-
12. The majority of spinal trauma cases (75%) reported
physical health scores (PCS-12) below the general Australian
population norm.

The mental health of our patient cohort was measured at
6 months using the mental health summary score of the SF-
12. Themajority of spinal trauma cases (60%) reportedmental
health scores (MCS-12) above the general Australian popula-
tion norm.

The eighth question in the SF-12 (►Fig. 3) was used to
assess the level of pain experienced by our patient cohort at
6-month postinjury. Most patients (67%) had satisfactory
pain control enabling commencement of normal daily activi-
ties, 17% had moderate activity restriction, and 16% were
significantly prevented from satisfactorily performing their
normal activities.

Discussion

Findings
This study has demonstrated that it is feasible to collect
accurate, reproducible, and clinically relevant data on spine
traumawithmarginal additional cost. Prospectively collected

Figure 3 The eighth question in the SF-12 survey (evaluating pain
tolerance and interference with daily activities).
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observational data are themost practical way to resolve spine
traumamanagement controversies. Importantly, long patient
enrollment periods to recruit adequate numbers may make
the conclusions irrelevant by the time of trial completion.
With a spine trauma registry, we should be able to define the
current epidemiology of spine trauma and inform the devel-
opment of spine trauma injury prevention strategies. We
should also be able to monitor present spine trauma man-
agement and outcomes. By establishing the clinical outcomes
of spine trauma patients, we will improve service planning
and develop best practice clinical guidelines and initiatives.
Benchmarking performance indicators on a national and
international level is the ultimate goal, as it will push health-
care providers to be proactive and committed in the long term
to improve program planning and policy development.

The majority of our epidemiological findings concurred
with current literature with motor vehicle crashes and falls
being themain causes of spinal trauma.3,4,16,30We also found
the thoracolumbar level as the most common fracture site
and a low incidence of traumatic spinal cord injury when
comparedwith spinal column trauma.2–4Of interest however
is our finding in our patient cohort of 104 patients, of three
peaks in the age distribution. These peaks corresponded to 16
to 25 years, 46 to 55 years, andmore than 75 years age groups,
altogether representing 54% of our patients. Spinal trauma
has been generally reported as having a bimodal peak with
one in the early 1920s and another in the elderly population21

or a gradual decline from a peak in early adulthood.4,30 Our
finding of a peak in the 46 to 55 years age group is especially
significant as this age group represent the major breadwin-
ners and main income earners of families and the society. We
also found that 90% of the patients were fully independent
and close to 80% having no medical comorbidities. Again, this
shows the value of targeting general preventive services and
health promotion toward this subgroup of spinal trauma
patients. 20% of the patient cohort was on either an antiplate-
let agent or an anticoagulant. It is likely that a large propor-
tion of these patients are on these medications for cardiac
disease or ischemic cerebrovascular disease prophylaxis. This
increases the complexity of treatment in these patients,
especially in those with incomplete neurological deficits
and requiring urgent spinal surgical decompression and
stabilization.

Health-related quality of life is an important outcome
measure of any treatment. In recent times, trends of outcome
reporting have incorporated patient-reported outcomes to
supplement physician-reported outcomes. Patient-reported
outcome data are key elements in resolution of spine trauma
controversies such as the management of type 2 odontoid
fractures in the elderly, thoracolumbar burst fractures, and
traumatic central cord syndromes without evidence of acute
bony or discoligamentous injury. It is likely that registry-
methodology-type data would negate the controversy of
performing a clinical trial if the perception of treatment
leading to poor outcome is overwhelming (e.g., halo treat-
ment in the elderly group for upper cervical spine injuries).

Physician-reported outcomeswere determined during the
follow-up clinic review. Patients reported satisfactory prog-

ress both in terms of fracture stability and healing as mea-
sured by dynamic imaging and on physical examination in
97% of cases. Three patients with subaxial cervical spine
injuries required surgery as a secondary procedure. One
patient suffered an infectious complication postsurgerywhile
the other two patients failed conservative management. All
three patients had their complications identified promptly
with all of them recovering satisfactorily.

Our patient cohort had 91% 6-month patient-reported
outcome follow-up rate (SF-12 and GOSE). The health status
of our patient cohort showed that the majority of our spinal
trauma cases had physical composite scores (PCS) below the
general population norm, which is consistent with other
subgroups of major trauma, including spinal cord injury
cases.31 However, the median mental composite scores
(MCS) of our patient cohort were higher than the general
population norm. This is consistent with the spinal cord
injury cohort in Victoria but not with other subgroups of
major trauma.31 It is uncertain why this is so and we
acknowledge that this result could be spurious due to the
small numbers. Another finding was that our patient cohort
had satisfactory pain control with only 16% complaining of
pain significantly affecting their normal activities.

The GOSEwas used to assess our patient cohort in terms of
independence. A GOSE score of 5 or above indicates that a
patient is living independently. In our patient cohort, 79% of
our patients had a GOSE score of 5 or more at the 6-month
follow-up. This is a favorable outcome relative to other major
trauma patients. We acknowledge that our spinal patients
may have polytrauma, and this may affect the outcome
reporting of our patient cohort by biasing them toward a
poorer outcome if compared with those with isolated spine
injuries. A larger cohort will be necessary to explore the
effects of various injury patterns on outcomes. It should be
emphasized that this is a pilot study for minimum dataset
feasibility, explaining the relatively short period of data
collection.

The spine trauma literature is lacking general postdi-
scharge physician- and patient-reported outcomes. There is
however, literature with outcome reporting looking at spine
column level specific management techniques. The general
outcome of spinal trauma patients in terms of physician-
reported outcomes and patient-reported outcomes are es-
sential data required to ensure the safety and efficiency of a
spine trauma service. Such data can also be used as perfor-
mance indicators for benchmarking purposes however high
follow-up rates are necessary. The pilot demonstrated satis-
factory follow-up rates.

Strengths and Limitations
Analysis of trauma records showed that there were five spine
trauma patients who failed VOTOR capture. One patient was
transferred out within 12 hours of admission (and therefore
did not qualify for VOTOR enrollment), to the Austin Hospital
while four others died in hospital. The patient transferred out
had an isolated spinal cord injury (central cord syndrome).
The four deaths were multitrauma in nature with only minor
spine injuries. The mortality subgroup may be excluded from
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the registry as no postdischarge outcome data can be derived.
Our spine trauma registry proper will aim to capture all spine
trauma patients presenting or transferred to the Alfred
Hospital to ensure complete capture. This will include those
that are outside of the VOTOR recruitment criteria and are
those whose length of stay is less than 24 hours.

An important limitation of the pilot study was the reliabil-
ity of data entry in terms of spine trauma imaging interpre-
tation. We found that the dataset dictionary assisted us
during the radiological interpretation of our patient cohort.
Most, if not all studies to date performed by the spine trauma
study group based in North America and other pioneers in
spine trauma have involved mainly spine surgeons and not
radiologists. We plan to improve on observer reliability and
accuracy by utilizing synoptic reporting for spine trauma.32

Synoptic reporting is a method of template reporting and of
structured data capture. It uses discrete and scientifically
validated data elements, a set of universally required findings
and provides a consistent report structure. This method of
data capture and reporting has been used to great effect in
oncological histopathology reporting.33,34

Weacknowledge that the longevity and success of a clinical
quality spine trauma registry is dependent on the involve-
ment, enthusiasm, and skill of individual clinicians. The
minimum dataset was created with this concern in mind.
Ease of data collection and data entry is paramount in the
prevention of registration fatigue. It is difficult to have a
minimumnumber of data items and simultaneously preserve
the quality of the spine trauma registry. Our premise for the
minimum dataset was to allow prospective data collection
and plan for future data extraction for the purpose of spine
trauma clinical studies. For instance, the spine injury charac-
teristic data items were selected based on current manage-
ment guidelines. Descriptions of high cervical spine (C0-C2)
injuries are exhaustive as current management treatment
algorithms for this spinal region is injury-type specific.35–39 It
is the converse for the subaxial cervical and thoracolumbar
spine, which are based on the Subaxial Cervical Spine Injury
Classification System (SLIC) and the Thoracolumbar Injury
Classification and Severity Score (TLICS). They are at present,
the most current and complete spine trauma treatment
algorithms. They not only incorporate injury morphology
and soft-tissue complex (discoligamentous structures) integ-
rity but also consider the neurological status of the patient.
The SLIC and TLICS have also relatively higher observer
reliability and construct validity,40,41 which sets them apart
from previous spine trauma classifications and algorithms.

Future Directions
The refined data collectionmethodology consists of the initial
data collection being performed by the spine service registrar
using a spine trauma assessment chart collecting history,
clinical examination, and spine injury characteristics compo-
nents of the minimum dataset. This data will be verified and
entered into the registry database by the clinical nurse
specialist. The clinical nurse specialist will also review indi-
vidual spine trauma patient files for data on the definitive
spine management and physician-reported outcomes.

VOTOR is a unique Victorian resource, which also has
established infrastructure for collection of patient-reported
outcomes.24 The registry’s clinical nurse specialist will con-
tinue to liaise with VOTOR to acquire the SF-12, GOSE, pain,
and other collected functional scores.

This article has demonstrated the likely benefits from
collection of clinically relevant information in a spine trauma
registry. We acknowledge that our pilot was facilitated by an
existing data collection infrastructure. A region without
robust data collection systems would require significant
financial investments to research and develop such an entity.
This investment is likely to be small when compared with the
potential benefits of improving the fiscal and societal burden
of spine trauma.

Conclusion

Spinal column injuries are common and under-researched
and there is a paucity of knowledge regarding epidemiology
and optimal management. There is a need for an all-inclusive
spine trauma registry collecting both spine column and spinal
cord injury data to inform management and future preven-
tion strategies for spine trauma patients. This pilot study has
shown the minimum dataset to be useful and data collection
feasible. This pilot study demonstrates the practicality of a
spine trauma registry at the Level 1 trauma center, where the
majority of significant acute spinal injury is managed.
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