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Operative Management of Pediatric Thoracolumbar Spinal Trauma
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[bookmark: _Toc225368596]INTRODUCTION
This study is a retrospective review of all pediatric patients (0—18 years at encounter) who underwent operative management at a CORTICES institution from 2002-present (01/01/2002 – 06/30/2025) for injuries related to traumatic spinal thoracolumbar fractures.
[bookmark: _Toc225368597]Objectives
· To identify the most frequent fracture patterns and associated treatment characteristics among pediatric thoracolumbar spinal trauma cases across CORTICES institutions.
· To compare intraoperative outcomes (e.g., estimated blood loss, neuromonitoring changes, durotomy) across injury and treatment variations.
· To determine rate and causes of reoperation and to identify the most common postoperative complications following surgical management of thoracolumbar trauma.
· To evaluate regional and surgeon-specific variability in the surgical management of pediatric thoracolumbar trauma, including differences in operative approach and surgical specialty involvement. 
[bookmark: _Toc225368598]Formatting Record IDs
When entering your patient data, you will be asked to enter a new or existing Record ID.  Please use your 2-digit Unique Site Number (shown below) for your site’s data.
	Site #
	Site
	Site #
	Site

	20
	Boston Children’s
	32
	Nationwide Children’s

	22
	Children’s Atlanta
	33
	Rady Children’s

	23
	Children’s Colorado
	34
	Seattle Children’s

	24
	Children’s Dallas
	35
	St. Louis Children’s

	25
	Children’s LA USC
	36
	Texas Children’s

	26
	Children’s Philadelphia
	37
	Vanderbilt Children’s

	27
	Cincinnati Children’s
	38
	UCSF

	28
	CS Mott Children’s (Michigan)
	39
	Nemours Children’s Delaware

	29
	Gillette Children’s 
	40
	Nemours Children’s Florida

	30
	Le Bonheur Children’s
	41
	Phoenix Children’s

	31
	Lurie Children’s
	
	















To generate your REDCap Record IDs, please use the following format (below), where ‘S’ is the 2-digit site code and ‘P’ is the 3-digit record ID.  The IDs should be sequentially recorded.

	S S – P P P

	2-digit Unique Site Number
	

	3-digit Sequential Patient ID Number
	


For example, BCH’s first patient would have a REDCap ID of “20-001”. BCH’s twentieth patient would have a REDCap ID of ’20-020’.  It is crucial that sites use the correct site ID to avoid duplicating REDCap IDs.

NOTE:  If you were a site involved with beta-testing this REDCap and are inputting training data, please review all fields for your test patients as the REDCap could have changed after beta testing. You may keep the same Record ID for the test patient, but the data must be re-validated. 
[bookmark: _Toc225368599]

Data Collection Housekeeping
When entering data, please make note of the following “rules:”
1. Data Collection Form Status: Mark REDCap page status for each form as appropriate:
0. Use Incomplete (RED) to indicate that data has not been fully entered yet. 
0. Use Complete (GREEN) to indicate all data points are fully entered including missing codes. 

1. [image: A screenshot of a computer

AI-generated content may be incorrect.]Missing Code: Please utilize the missing code (i.e., no fields should be left blank) when appropriate. All fields marked with circular “M” indicate that a missing data code may be used. Apply “NA” [Missing or Unavailable] when information cannot be found in the medical record or reasonably inferred from available documentation. Use this code only after confirming the data is truly missing.
1. Branching Logic Indicators: Fields marked with a star icon (★) indicate branching questions that trigger follow-up or further nested sub-questions. To ensure completeness, review all starred fields and confirm any resulting sub-questions are fully answered.
1. Datapoint Inconsistencies: Ensure all data entries are accurate and logically consistent. Some fields include automated checks to prevent conflicting responses; in the example below, REDCap will block “No instrumentation” if options like “hooks” or “cages” are also selected as these are mutually exclusive scenarios. Not all logic conflicts are automatically flagged, so review entries carefully to ensure internal consistency throughout the form.A
B

[bookmark: _Toc225368600]Acquiring a Patient Cohort 
Please use the following combination of medical codes to identify the appropriate patient cohort: 
Diagnostic Codes
· ICD-9-CM 
· 805.2, 805.3, 805.4, 805.5, 805.8*, 805.9*
· 806.20, 806.21, 806.22, 806.23, 806.24, 806.25, 806.26, 806.27, 806.28, 806.29
· 806.30, 806.31, 806.32, 806.33, 806.34, 806.35, 806.36, 806.37, 806.38, 806.39
· 806.4, 806.5, 806.8*, 806.9*
· ICD-10-CM
· S22.0: Fracture of thoracic vertebra (S22.00 – S22.08)
· S22.00, S22.01, S22.02, S22.03, S22.04, S22.05, S22.06, S22.07, S22.08
· S32.0: Fracture of lumbar vertebra (S32.00 – S32.05)
· S32.00, S32.01, S32.02, S32.03, S32.04, S32.05

· S24.1: Other and unspecified injuries of thoracic spinal cord 
· S24.10: Unspecified injury of thoracic spinal cord*
· S24.11: Complete lesion of thoracic spinal cord*
· S24.15: Other incomplete lesions of thoracic spinal cord*
· S34.1: Other and unspecified injury of lumbar and sacral spinal cord 
· S34.10: Unspecified injury to lumbar spinal cord*
· S34.11 Complete lesion of lumbar spinal cord*
· S34.12 Incomplete lesion of lumbar spinal cord*

*NOTE: May capture cases related to spinal cord, but not spine itself; please use discretion*

Procedural Codes
· CPT Codes: 22556; 22610; 22612; 22630; 22633; 22800; 22802; 22804; 22842; 22843; 22844; 63003; 63016; 63042; 63046; 63047; 63055; 63056; 63057; 63064

We recommend the following approach in being able to generate a viable patient cohort for this study:
1)  Select encounters with any of the listed CPT codes that occur in conjunction with one or more relevant ICD-9/10 diagnosis codes for thoracic or lumbar spine fractures.

2) Within operative notes, look for key trauma-related terms and operative techniques associated with spinal trauma (e.g., terms such as “burst fracture,” “compression fracture,” “trauma induced”, “thoracolumbar instrumentation,” “posterior fusion,” etc.).

3) If unsure, confirm cases with your respective site PI to determine if patient meets eligibility criteria.

If you are seeking additional clarification, please see Appendix II: Additional Details on ICD + CPT Codes for full description of ICD and CPT codes.  


[bookmark: _Toc225368601]DATA COLLECTION
[bookmark: _Toc225368602]Eligibility Form 
Please see Appendix I: Inclusion and Exclusion Criteria Specifics for examples that will help clarify eligibility   
Inclusion:
1) Is the participant younger than 18 years at presentation?
Yes (Include)				No (Exclude)

2) Has the patient undergone spinal surgery for thoracolumbar (TL) spinal trauma at CORTICES-specific institutions between January 2002 and June 2024? 
Yes (Include)				No (Exclude)

3) Was the patient's operative procedure treated by orthopedic surgeons, neurosurgeons, or a combination of both teams?
Yes (Include)				No (Exclude)

Exclusion:
1) Does the patient's spinal trauma fall into one of several categories that are NOT eligible for the study:
· Patient has non-fracture spinal injuries such as contusion or distortion ONLY
· Patient has exclusive injuries to the spinal ligaments ONLY
· Patient has vertebral fractures exclusive to cervical/sacral levels (i.e., outside of thoracolumbar zone of interest)
· Patient has exclusive fractures of spinous, transverse processes, or vertebral arch (non-load-bearing elements)
Yes (Exclude)				No (Do not exclude)

2) Did the patient have questionable fracture without clear radiologic evidence?
Yes (Exclude)				No (Do not exclude)

3) Was the initial surgery for the thoracolumbar spine fracture performed at an EXTERNAL hospital NOT part of CORTICES?
Yes (Exclude)				No (Do not exclude)

4) Does the patient have an underlying atraumatic spinal condition that required prior surgery?
Yes (Exclude)				No (Do not exclude)

Please confirm eligibility of the patient with the final question before moving onto the ‘Data Collection’ form
Is the participant eligible for data collection?
a. Yes	 	Proceed with data collection
b. No 		

[image: ]NOTE:  If your answers to eligibility questions are not aligned with prior responses, you will get a warning: 
If the warning appears, please re-visit the prior questions and make sure there are no inconsistencies when determining eligibility.


[bookmark: _Toc225368603]Data Collection Form
[bookmark: _Toc225368604]Section A) Demographics & Medical History 
A1) Demographics
A1. Date of Birth 	[Input format: MM-DD-YYYY]
A2. Sex at Birth	
1	Male
2	Female
★A3. Race (Checkbox)
1 	White
2 	Black or African American
3 	Native American or Alaskan Native
4 	Asian
5 	Hispanic or Latino
6 	Hawaiian or Pacific Islander
99	Other *branchpoint  see A3a*
555	Refused
A3a. If other, please specify: [Input as a text box]
A4. Insurance
0	Uninsured
1	Public
2	Private
A2) Medical History	 
★A5. Is the patient noted to have any chronic illness?
	1	Yes *branchpoint  see A5a*
	0	No
★A5a. Chronic Conditions. Please mark all that apply:
1	Endocrine
2	Gastrointestinal / Hepatic
3	Immunologic
4	Pulmonary
5	Renal
99	Other *branchpoint  see A5a1*
A5a1. If other chronic illness listed, please specify: [Input as a text box]

★A6. Is the patient noted to have any developmental disabilities?
	1	Yes *branchpoint  see A6a*
	0	No
★A6a. Developmental Disabilities. Please mark all that apply:
1	Autism Spectrum Disorder
2	Genetic Syndrome with Developmental Delay 
3	Neuromuscular Disorder (e.g., CP, Spina Bifida)
99	Other *branchpoint  see A6a1*
A6a1. If other developmental disabilities listed, please specify: [Input as a text box]
[bookmark: _Toc225368605]Section B) Injury Characteristics & Work-Up
B1) Injury Characteristics
B1. Date of Injury 			[Input format: MM-DD-YYYY]
	B1a. Age at time of injury: 	[Auto-calculated]

★B2. Mechanism of Injury:
	1 	Motor vehicle collision (car, truck, van)  *branchpoint  see B2a*
	2	Motorcycle / ATV accident
3	Bicycle accident
4	Fall from standing / ground level
5	Fall from height
6	Trampoline injury
7	Sports-related injury *branchpoint  see B2b*
8	Assault / non-accidental trauma
99	Other *branchpoint  see B2c*

B2a. If the spinal injury resulted from a motor vehicle accident, was there any mention of the trauma being a car seat related injury? [Look through patient’s clinical notes upon initial/ED encounter to see any mention of phrases like “car seat,” “booster,” or “restrained passenger” to determine if injury was car seat related. Only applies to patients until 12 or they are ~4’ 9” and no longer require additional restraining devices.] 
1	Yes
0	No

★B2b. Please specify the sport that led to the spinal trauma: [Look for the sport in the ED HPI, Trauma/Ortho consult note, or triage note, where the mechanism of injury is often described.]
1	Baseball / Softball
2	Football
3	Gymnastics / Cheer
4	Hockey
5	Lacrosse
6	Rugby
7	Skating (ice/roller/inline)
8	Skateboarding
9	Skiing / Snowboarding
10	Soccer
11	Wrestling / Martial Arts
99	Other sport (use free text to specify) *branchpoint  see B2b1*
[bookmark: _Hlk213236624]B2b1. If the sport that caused the thoracolumbar fracture is NOT listed in one of the options above, please use the text box to specify the other sport: [Input as a text box]

	B2c. If some other activity/occasion resulted in spinal trauma, please specify: [Input as a text box]


B2) Clinical Work-Up
★B3.  Initial Admitting Service
Which inpatient service was the patient first admitted to (following ED evaluation or outside transfer)?
[Identify the initial admitting or consulting service following presentation in the clinical notes. This helps assess variation in first-line clinical team involvement across CORTICES institutions.]
1	Orthopedics
2	General Surgery
3	Trauma Surgery
4	Neurology
5	Neurosurgery
99	Other *branchpoint  see B3a*
B3a. If some other department was involved in admitting the patient, please specify: [Input as a text box]

★B4. Consulting Services Prior to Surgery 
Which department services were formally consulted for this patient (documented consult note/order) between presentation and surgery?
[Only include services with a formal consult documented in the EMR. Do NOT include routine ED evaluations without a formal consult order or note. This question aims to assess clinical workup and evaluation process across CORTICES institutions to better understand patterns in resource utilization.]
1	Orthopedics
2	Neurology
3	Neurosurgery
4	Emergency Department
5	General Surgery
6	Trauma Surgery
7	Cardiology
8	Radiology
9	Anesthesiology
10	Gastroenterology
11	Pulmonology
12	Intensive Care Team
13	Physiatry Medicine & Rehabilitation (PM&R)
99	Other *branchpoint  see B4a*
B4a. If additional departments were involved in assessing the patient, please specify: [Input as a text box]

B5. Fracture Level Identification / Injury Extent
During the clinical workup, which of the following vertebral levels were found to be fractured? [Verify fracture levels from radiology reports (CT/MRI spine), ED notes, or operative notes. Most thoracolumbar injuries involve only one to two vertebral bodies—if three or more are listed, double-check documentation or confirm with site PI.]
1	T1
2	T2
3	T3
4	T4
5	T5
6	T6
7	T7
8	T8
9	T9
10	T10
11	T11
12	T12
13	L1
14	L2
15	L3
16	L4
17	L5
18	S1
19	S2
20	S3
21	S4
22	S5

B6. Pre-Operation Neurologic Status
Was the patient found to be neurologically deficit during the pre-operative work-up? [Check the ED exam, Ortho/Neurosurgery consult note, or pre-op assessment for documentation of motor or sensory deficits. Keywords include “weakness,” “numbness,” “paresthesia,” or “loss of sensation.”]
1	Yes
0	No
★B7. Pre-op Imaging  Details 
Which of the following imaging modalities was utilized in documenting the confirmation of spinal fracture within the thoracolumbar region? [Questions in this section refer only to imaging obtained after the traumatic event but before any surgical intervention. Radiology report headers will likely indicate the imaging modalities utilized (e.g., “CT thoracic spine,” “MRI lumbar spine”).]
1	X-ray
2	MRI *branchpoint  see B7a AND B7b*
3	CT *branchpoint  see B7c AND B7d*

★B7a. If an MRI was performed, is there any skull/brain MRI imaging documented? [Consult radiology notes]
1	Yes *branchpoint  see B7a1*
0	No
★B7a1. If skull/brain MRI was performed, what were the findings? [Check all that apply]:
0	Normal *If checking this off, do not select any additional findings.*
1	Traumatic brain injury (TBI) / diffuse axonal injury
2	Intracranial hemorrhage (subdural, epidural, intraparenchymal)
3	Skull fracture
99	Other *branchpoint  see B7a2*
B7a2. If skull/brain MRI demonstrated other findings not listed above, please specify: [Input as a text box]

★B7b. If an MRI was performed, is there any spine MRI imaging documented?  [Consult radiology notes]
1	Yes *branchpoint  see B7b1*
0	No
	★B7b1. If spine MRI was performed, what were the findings? [Check all that apply]:
0	Normal (only fracture was noted) *If checking this off, do not select any additional findings.*
1	Spinal cord injury with contusion
2	Cord transection
3	Epidural hematoma
4	Spinal stenosis
5	Posterior ligamentous complex (PLC) disruption
6	Disc herniation
7	Retropulsion / canal compromise
99	Other *branchpoint  see B7b2*
B7b2. If spine MRI demonstrated other findings not listed above, please specify: [Input as a text box]
★B7c. If a CT scan was performed, is there any skull CT imaging documented? [Consult radiology notes]
1	Yes *branchpoint  see B7c1*
0	No
★B7c1. If skull CT scan was performed, what were the findings? [Check all that apply]:
0	Normal *If checking this off, do not select any additional findings.*
1	Skull fracture
2	Intracranial hemorrhage (epidural, subdural, SAH, intraparenchymal)
3	Cerebral edema
4	Midline shift/herniation
99	Other *branchpoint  see B7c2*
B7c2. If skull/brain CT scan demonstrated other findings not listed above, please specify: [Input as a text box]

★B7d. If a CT scan was performed, is there any spine CT imaging documented? [Consult radiology notes]
1	Yes *branchpoint  see B7d1*
0	No
★B7d1.  If spine CT scan was performed, what were the findings? [Check all that apply]:
0	Normal (only fracture was noted) *If checking this off, do not select any additional findings.*
1	Retropulsion / canal compromise
2	Pedicle/lamina fracture
3	Other associated injuries (rib fracture, posterior element injury, etc.)
99	Other *branchpoint  see B7d2*
B7d2. If spine CT scan demonstrated other findings not listed above, please specify: [Input as a text box]

[bookmark: _Toc225368606]Section C) Surgical Characteristics
C1) Operative Details
C1. Date admitted to CORITCES institution:		[Input format: MM-DD-YYYY]
	C1a. Date of surgery: 				[Input format: MM-DD-YYYY] 
C1b. Age at time of surgery:			[Auto-calculated]
C1c. Time b/w admit date & surgery (in days):	[Input format: MM-DD-YYYY]

★C2. Was there any pre-op lab work conducted? [Check pre-op  anesthesia  assessment, or lab results section.]
1	Yes *branchpoint  see C2a, C2b, AND C2c*
0	No
C2a. Hemoglobin (g/dL)			[Input as text; be mindful of units; use missing code if missing]
C2b. White Blood Cells (x 1000/µL)		[Input as text; be mindful of units; use missing code if missing]
C2c. Neutrophils (%)				[Input as text; be mindful of units; use missing code if missing]

C3. Intraoperative Team Composition
What medical team was involved during the surgery? [Check op notes for attending and assisting services to identify the surgical team. Review follow-up notes from ortho & neuro—if both document involvement, select “Combined.”]
1	Orthopedic Surgery Only
2	Neurosurgery Only
3	Combined Orthopedic + Neurosurgery Team
	
C3a. Please indicate which provider(s) were present from each service during the index surgery:
[Refer to the operative note or brief op report to determine which providers participated from each service. For older cases (pre-EMR), check scanned operative reports or dictated transcripts. If names are unclear, use documentation to infer provider level and leave uncertain fields as either missing (use missing code “NA”) or later to be confirmed with site PI.]

Table presented as a Matrix within the REDCap 
	Provider Role
	Orthopaedics
	Neurosurgery

	Primary Attending
	☐
	☐

	2nd Attending
	☐
	☐

	Fellow
	☐
	☐

	Resident
	☐
	☐

	PA/NP
	☐
	☐



C4. Did the patient undergo an open or minimally invasive surgery? [Review operative note – most patients will be cases of open surgeries]
1	Open
2	Minimally Invasive Surgery


NOTE: PLEASE answer questions C5–C12 carefully. There are several branching points that go into specifics of operative management and surgical techniques applied. Almost all information should be found within the operative/pre-op notes. If there is any confusion, please consult your PI and review the information alongside them.
 

★C5 Fusion and Instrumentation Details 
Did the patient undergo a fusion and/or instrumentation procedure?
1	Yes *branchpoint  see C5a*
0	No
★C5a. Type of Fusion/Instrumentation Performed
What form of fusion/instrumentation procedure did the patient undergo?  
1	Posterior Spinal Fusion (PSF) *branchpoint  see C5a1, C5b, C5c, C5d, AND C5e*
2	Combined Anterior + Posterior Spinal Fusion *branchpoint  see C5a1, C5b, C5c, C5d AND C5e*
3	Anterior Spinal Fusion (ASF) *branchpoint  see C5b, C5c, C5d, AND C5e*
4	Instrumentation without Fusion *branchpoint  see C5d AND C5e only*

C5a1. Interbody Fusion (if posterior/postero-lateral approach was taken)
If a Posterior Spinal Fusion was performed, please specify the technique: 
[C5a1 appears if a posterior (option 1 in C5a) or combined (option 2 in C5a) fusion was selected. It differentiates between specific posterior/posterolateral fusion techniques and identifies if interbody devices (PLIF, TLIF) were additionally incorporated; although rare, both PLIF and TLIF can be performed within a single procedure.]
0	No Interbody Fusion [posterior/posterolateral fusion only without interbody fusion] 
[bookmark: _Hlk213248093]*If checking this off, do not select any additional findings.*
1	Posterior Lumbar Interbody Fusion (PLIF)
2	Transforaminal Lumbar Interbody Fusion (TLIF)

C5b. Levels Fused 
What levels were fused in the spinal fusion? [Review op notes to identify levels fused. Surgeons may include one or more levels above and/or below the injured segment for stabilization—record all levels fused. Note this question is skipped if “Instrumentation without Fusion” was selected for question C5a above]
1	T1
2	T2
3	T3
4	T4
5	T5
6	T6
7	T7
8	T8
9	T9
10	T10
11	T11
12	T12
13	L1
14	L2
15	L3
16	L4
17	L5
18	Sacrum
19	Pelvis

★C5c. Bone Graft Utilization During Fusion
Was there bone graft used during the procedure? [Please mark all that apply. Note this question is skipped if “Instrumentation without Fusion” was selected for question C5a above]
0	Bone graft not utilized *If checking this off, do not select any additional findings.*
1	Autograft
2	Allograft
3	Synthetic bone graft
99	Other *branchpoint  see C5c1*
	C5c1. If additional graft material not listed above was utilized, please specify: [Input as a text box]



C5d. Levels Instrumented
What levels were instrumented? [Review op notes to determine all vertebral levels where hardware (screws, hooks, etc.) was placed. Surgeons may instrument levels above and/or below the fracture for stabilization—record all levels instrumented.]
1	T1
2	T2
3	T3
4	T4
5	T5
6	T6
7	T7
8	T8
9	T9
10	T10
11	T11
12	T12
13	L1
14	L2
15	L3
16	L4
17	L5
18	Sacrum
19	Pelvis

★C5e. Instrumentation Type / Hardware Utilized
What type of instrumentation(s) was utilized during the procedure? [Please mark all that apply.]
0	No instrumentations done at any vertebral level 
*If checking this off, do not select any additional findings.* 
[Please double check if you selected ‘0’ as some form of instrumentation is typically expected]
1	Screws
2	Hooks
3	Cage
99	Other *branchpoint  see C5e1*
C5e1. If additional hardware/instrumentation not listed above was utilized, please specify: [Input as a text box]

★C6. Decompression Details
Did the patient undergo some form of decompression procedure? [Review op notes for terms such as laminectomy, laminotomy, facetectomy, or discectomy as these indicate decompression procedures. Decompression is performed to relieve pressure on spinal cord/nerve roots. If note mentions “no decompression,” select “No.”]
1	Yes *branchpoint  see C6a*
0	No

★C6a. Type of Decompression
Which decompression procedures were performed during surgery?
1	Laminectomy
2	Corpectomy
3	Discectomy
99	Other *branchpoint  see C5e1*
C6a1. If another decompression technique not listed above was performed, please specify: [Input as a text box]

C6b. Levels Decompressed
What levels were involved in the decompression? [Review op notes to identify vertebral levels decompressed – usually only occurs at the injured levels. Confirm with PI if there are doubts.]
1	T1
2	T2
3	T3
4	T4
5	T5
6	T6
7	T7
8	T8
9	T9
10	T10
11	T11
12	T12
13	L1
14	L2
15	L3
16	L4
17	L5
18	Sacrum

★C7. Intraoperative Navigation
Was navigation utilized during the procedure? [Review op notes. Navigation is often noted in the setup or technique section, referring to image-guided instrumentation placement. If not mentioned, assume navigation was not used.]
1	Yes *branchpoint  see C7a*
0	No
★C7a. If navigation was used, please check all that apply:
1	CT based navigation
2	Robotic navigation
99	Other	*branchpoint  see C7a*
C7a1. If another navigation technique not listed above was performed, please specify: [Input as a text box]

C8. Intraoperative Imaging
What type(s) of intraoperative imaging was used during the procedure? [Select all that apply. Review op notes or intraoperative logs. Intraoperative imaging may additionally be available in hospital PACS system. Verify with PI if there is any confusion between C7 and C8 inquiries]. 
0	No intraoperative imaging
1	C-arm fluoroscopy (2D)
2	O-arm CT spin (CT)
3	Spine ultrasound

C9. Estimated Blood Loss (in mL): [Documented in operative note or anesthesia record. Please use correct units.]

★C10. Was there an intra-operative transfusion conducted? [Anesthesia record or op notes will document any blood product transfusions (e.g., packed red blood cells, platelets, plasma) administered during surgery.]
1	Yes *branchpoint  see C10a*
0	No
C10a. If yes, how many transfusion(s) were conducted? [Review anesthesia record or op notes.]
1	1 transfusion
2	2 to 3 transfusions
3	3 or more transfusions	
C10b. How many units per transfusion? [Input as a text box; count  individual transfused blood components such as Pack Red Blood Cells (PRBCs) rather than fluid volume.] 

★C11. Dural Injury and Classification
Was there any indication of a dural injury sustained? [Review pre-op and/or op notes. Dural injury often described with terms such as “incidental durotomy,” “dural rent,” or “CSF encountered.” If a dural injury is mentioned intraoperatively or repaired during surgery, select “Yes.”]
1	Yes *branchpoint  see C11a*
0	No
C11a. What was the suspected cause of the damage to the spinal dura? [Select Traumatic if the tear was present before surgery (e.g., from the initial fracture or penetrating injury). Select Iatrogenic if the dural tear was caused or identified during the surgical procedure (e.g., incidental durotomy)]
1	Traumatic (present before surgery)
2	Iatrogenic (caused during surgery)

★C11b. Dural Repair
If the spinal dura had indications of injury, was the dural injury repaired? [Select “Yes” if the surgeon described a repair or sealing of the dura.]
1	Yes *branchpoint  see C11b1*
0	No
★C11b1. If the dura was repaired, how was it operatively managed?
1	Direct repair (primary suture repair)
2	Augmented repair with patch
3	Lumbar drain
99	Other *branchpoint  see C11b2*
C11b2. If the dural injury was repaired is another way not listed above, please specify: [Input as a text box]

★C12. Neuromonitoring Status
Was there intraoperative neuromonitoring available during the procedure? [Check op notes or anesthesia record for mention of IO neuromonitoring. Common modalities include SSEPs, MEPs – which can be used simultaneously.]
1	Yes *branchpoint  see C12a AND C12b*
0	No
	C12a. If neuromonitoring was used, what type of neuromonitoring was utilized?
1	Motor Evoked Potential neuromonitoring (MEPs)
2	Somatosensory Evoked Potentials (SSEPs)
3	Both MEPs [Option 1] and SSEPs [Option 2]
C12b. Based on the neuromonitoring reading, was there any indication of an intraoperative change? [No change if signals remained stable, Worsening if there was a sustained loss or decrease in signal, Improvement without complete resolution if partial recovery occurred, or Complete resolution if baseline signals fully returned by the end of the case.]
	1	No change
2	Worsening
3	Improvement without complete resolution
4	Complete resolution

[bookmark: _Toc225368607]Section D) Post-Operative Details & Complications
D1) Post-Op ICU & Discharge
★D1. Post-Op ICU Details
Was patient required to stay in ICU as part of post-operative care? [Refer to discharge summary for documentation]. 
1	Yes *branchpoint  see D1a AND D1b*
0	No
D1a. When was the patient admitted to the ICU?		[Input format: MM-DD-YYYY   HH:MM]
D1b. When was the patient discharged from the ICU?		[Input format: MM-DD-YYYY   HH:MM]

D2. Date when patient was discharged:				[Input format: MM-DD-YYYY]

D3. Where was the patient discharged? [Check the discharge summary or clinical disposition field to identify; if death occurred in hospital, choose option 3. If unable to determine, indicate as “NA” for missing).
1	Home
2	Rehab facility
3	Patient passed away (polytrauma, complications, etc.)

D2) Complications, Additional Surgeries, & Hospitalizations
NOTE: Questions D4 and D5 are designed to differentiate re-hospitalization rates from re-operation rates, which are key study outcomes.

Question D4 captures any instance of post-operative re-hospitalization, including:
a) Post-operative ED visit
b) Unexpected post-operative inpatient admission
c) Post-operative ICU stay (excluding immediate peri-operative ICU stays following index surgery for trauma)

If any of these events occurred, record the dates of hospitalization only. 

Question D5 captures re-operations performed after the index procedure. If “Yes,” complete the follow-up fields for each additional surgery (up to 5 separate instances), including:
• Date of re-operation
• Primary indication (main complication prompting surgery)
• Primary procedure performed for primary indication in conjunction with any secondary repairs/treatments
• Estimated blood loss (EBL) during re-operation
• Discharge date following the re-operation
★D4. Re-Hospitalization(s)
Following the index surgery, did the patient require any of the following unplanned healthcare services NOT involving a return to the operating room? [Select all that apply. Please note that D4 is only in relation to post-index operation hospital encounters that relate to the thoracolumbar fracture)]
0	No, none of the below *If checking this off, do not select any additional findings.* 
1	Post-index surgery emergency department visit(s) *branchpoint  see D4a*
2	Post-index surgery unexpected hospitalization(s) *branchpoint  see D4b*
3	Post-index surgery ICU stay(s) *branchpoint  see D4c*

★D4a. How many times did the patient come to the ED post-index surgery? [Specify 1, 2, 3, 4, 5, or 5+]
	D4a1. Date of post-index surgery ED visit (#1):	        If applicable: [Input format: MM-DD-YYYY] 
D4a2. Date of post-index surgery ED visit (#2):	        If applicable: [Input format: MM-DD-YYYY]
D4a3. Date of post-index surgery ED visit (#3):	        If applicable: [Input format: MM-DD-YYYY]
D4a4. Date of post-index surgery ED visit (#4):	        If applicable: [Input format: MM-DD-YYYY]
D4a5. Date of post-index surgery ED visit (#5):	        If applicable: [Input format: MM-DD-YYYY]

★D4b. How many times did the patient have an unexpected hospitalization?  [Specify 1, 2, 3, 4, 5, or 5+]
D4b1. Date of post-op unexpected hospitalization (#1):        If applicable: [Input format: MM-DD-YYYY]
D4b2. Date of post-op unexpected hospitalization (#2):        If applicable: [Input format: MM-DD-YYYY] 
D4b3. Date of post-op unexpected hospitalization (#3):        If applicable: [Input format: MM-DD-YYYY]
D4b4. Date of post-op unexpected hospitalization (#4):        If applicable: [Input format: MM-DD-YYYY]
D4b5. Date of post-op unexpected hospitalization (#5):        If applicable: [Input format: MM-DD-YYYY]

★D4c. How many times did the patient have a post-index surgery ICU stay? [Specify 1, 2, 3, 4, 5, or 5+]
	D4c1. Date of  post-index surgery ICU stay (#1):	        If applicable: [Input format: MM-DD-YYYY] 
D4c2. Date of  post-index surgery ICU stay (#2):	        If applicable: [Input format: MM-DD-YYYY]
D4c3. Date of  post-index surgery ICU stay (#3):	        If applicable: [Input format: MM-DD-YYYY]
D4c4. Date of  post-index surgery ICU stay (#4):	        If applicable: [Input format: MM-DD-YYYY]
D4c5. Date of  post-index surgery ICU stay (#5):	        If applicable: [Input format: MM-DD-YYYY]

★D5. Re-Operation(s)
Did the patient experience any complications requiring additional surgery following the index procedure?
1	Yes *branchpoint  see D5.1a*
0	No
D5a. If additional procedures were required, how many post-index procedures were performed on the patient? [For every re-operation (up to 5 times), answer the following questions]:

D5.1a. Date of re-operation:					        If applicable: [Input format: MM-DD-YYYY]

★D5.1b. Primary Indication for Re-Operation (#1)
What was the primary indication for the reoperation (#1)? [Option 2 (“Implant failure/revision”) branches to determine whether the revision was due to a true complication or a planned/staged procedure. This distinction helps differentiate unplanned reoperations from those intentionally scheduled.]
1	Infection 
2	Implant failure/revision *branchpoint  see D5.1b1*
3	Neurologic deterioration
4	Wound complication
99	Other *branchpoint  see D5.1b2*
D5.1b1. Was this implant revision planned (i.e., a staged procedure or part of the pre-planned surgical approach)?
0	No - Unplanned/unexpected implant revision
1	Yes - Planned/staged procedure	
D5.1b2. If the primary indication for reoperation #1 is not listed above, please specify: [Input as a text box]

★D5.1c. Primary and additional procedure performed for Re-Operation (#1)
What was the type of re-operative (#1) procedure that was performed? [Review op notes for details. Identify both primary procedure (related to the main complication) and any secondary procedures performed during the same surgical event. Record all applicable procedures.]
1	Irrigation & Debridement (I&D for infection)
2	Hardware removal
3	Revision fusion
99	Other *branchpoint  see D5.1c1*
D5.1c1. If other re-operative (#1) procedures not listed above were indicated, please specify: [Input as a text box]

D5.1d. What was the estimated blood loss (EBL) in this re-operative (#1) procedure (in mL)? [Documented in operative note or anesthesia record. Please use correct units.]

D5.1e. Date when patient was discharged after re-operation (#1):   If applicable: [Input format: MM-DD-YYYY]

Note: Same questions from D5.1a – D5.2e repeat for each subsequent post-index re-operation (up to 5 times) as: 
D5.2a – D5.2e;  D5.3a – D3.2e;  D5.4a – D5.4e;  D5.5a – D5.5e.

D6. What is the last date of follow-up on file for this patient? [Check the most recent clinic note or correspondence related to the spinal injury to determine the latest documented follow-up date. Use the latest encounter where postoperative or recovery status was addressed.]
[Input format: MM-DD-YYYY]

[bookmark: _Toc225368608]AO + TLICS Classification Form
This section standardizes assessment of injury morphology, stability, and neurological status to enable consistent comparisons across institutions. We recommend that this scoring be completed by a dedicated spine surgeon because AO and TLICS both require specialized interpretation of imaging and clinical findings. PIs may enter data using the recommended Excel Template, with coordinators transcribing into REDCap at a later time point. 
[bookmark: _Toc225368609]Section E) AO Classifications (Completed by spine surgeon)
Additional information and helpful links on the AO Classification can be found here. Please refer to the following:
	AO Spine Classification (Check under Thoracolumbar Classification)
	Thoracolumbar Classification Poster
	TL Classification Summary Video (YouTube)

★E1. During work-up and treatment, how many vertebral fractures were noted for this patient? 
 Choose either 1, 2, 3, or 4+ 
★E1a. Fractured Vertebral Level (Fracture #1):
	Dropdown option go from T1 – S5
★E1b. Based on charts, how would fracture #1 be classified under the AO Spine Thoracolumbar system?
Compression Injury *branchpoint  see E1b1*
 		Distraction Injury *branchpoint  see E1b2*
 		Translation Injury *branchpoint  see E1b3*
		
E1b1. If compression injury was selected, what type of compression injury was fracture #1?
 Type A0: Minor nonstructural fracture
 Type A1: Wedge-compression
 Type A2: Split
 Type A3: Incomplete burst
 Type A4: Complete burst
E1b2. If distraction injury was selected, what type of distraction injury was fracture #1?
 Type B1: Transosseous tension band disruption (Chance fracture)
 Type B2: Posterior tension band disruption
 Type B3: Hyperextension
E1b3. If translation injury was selected, what type of translation injury was fracture #1?
 Type C: Displacement or dislocation
Note: If multiple vertebral levels are demonstrated to have fractured, the same questions from E1a and E1b (including E1b1—E1b3) repeat (up to 4 times) as: E2a-E2b; E3a-E3b, E4a-E4b

E2. During work-up and treatment, what was the neurological status noted per the AO guidelines?
 N0: Intact
 N1: Transient deficit
 N2: Radiculopathy
 N3: Incomplete SCI / cauda equina
 N4: Complete SCI
 NX: Not examinable
 +: Ongoing cord compression

E3. Per AO Spine thoracolumbar classification, are any modifiers applicable to this case?
 M1: This modifier is used to designate fractures with an indeterminate injury to the tension band based on spinal imaging with or without MRI. This modifier is important for designating those injuries with stable injuries from a bony standpoint for which ligamentous insufficiency may help determine whether operative stabilization is a consideration.
M2: Is used to designate a patient-specific comorbidity, which might argue either for or against surgery for patients with relative surgical indications. Examples of an M2 modifier include ankylosing spondylitis or burns affecting the skin overlying the injured spine.

[bookmark: _Toc225368610]Section F) Thoracolumbar Injury Classification and Severity Scale (Completed by spine surgeon)

F1. Based on the charts, what injury morphology is most appropriate for the TLICS classification? 
 1 Pt: Compression
 2 Pts: Burst
 3 Pts: Translation/rotation
 4 Pts: Distraction
 
F2. Based on the charts, what Posterior Ligamentous Complex (PLC) integrity option is most appropriate for the TLICS classification? 
 0 Pts: Intact
 2 Pts: Suspected Disruption
 3 Pts: Disruption
 
F3. Based on the charts, what neurological status option is most appropriate for the TLICS classification? 
 0 Pts: Intact
 2 Pts: Nerve Root Injury
 2 Pts: Complete Cord Injury
 3 Pts: Incomplete Cord Injury
 3 Pts: Cauda Equina Injury
F3a. TLICS Neurological Status Scoring:  Auto-calculated
 
F4. Total Point Tally for Management/Intervention:    Auto-calculated
1-3 Pts: Non-Surgical
4 Pts: Surgical or Non-Surgical
5-10 Pts: Surgical
CORTICES: DATA ENTRY GUIDE
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