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Background

• No pediatric-specific standard of care for thoracolumbar (TL) spine 
trauma; most management extrapolated from adult literature

• Pediatric anatomy, growth potential, and biomechanics differ from adults

• Lack of consensus regarding:
• Surgical indications

• Extent of fusion

• Operative approach 

• Regional institutional practice variation and potential specialty-based 
variation (orthopaedic vs neurosurgery)

• Goal: Greater standardization, consistency of care, and improved outcomes

2



Primary Aim

To determine the most frequent fracture patterns and associated treatment 
characteristics, and to compare intraoperative outcomes across injury and 
treatment variations, for pediatric thoracolumbar (TL) spinal trauma treated 
at CORTICES institutions.

 
Hypothesis: The most common fracture pattern in pediatric thoracolumbar trauma will 
be burst-type fractures, with posterior spinal fusion spanning two levels above and 
below the injured segment as the predominant surgical treatment across institutions. 
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Secondary Aims

#1: To estimate frequency of reoperation and determine most common 
complications following spinal surgery for TL trauma in pediatric patients 
treated across CORTICES institution.

Hypothesis: Pediatric patients undergoing spinal surgery for thoracolumbar 
trauma will have a low rate of reoperation and implant related issues will be the 
most common complications following spinal surgery for TL trauma.

#2: To determine regional and surgeon-specific differences in surgical 
management of pediatric thoracolumbar trauma, including treating surgeon 
specialties and surgical approaches, across CORTICES institutions.

Hypothesis: There will be significant differences in the surgical management with 
variation in both regional treatment patterns and surgeon-specific practices, particularly 
regarding whether the treating surgeon is from Orthopedics or Neurosurgery. 
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• Traditional thoracolumbar (TL) region 
conceptualized as “transition zone” from T10 – L2

• For this study, we define thoracolumbar region of 
the spine as any component of the Thoracic or 
Lumbar region T1 – L5. 

• Fractures extending cervicothoracic junction excluded

• Fractures extending lumbosacral junction included, 
given proximity to the TL transition zone and similar 
biomechanical considerations

Study Specific Definition: TL Zone

ID VERTEBRAL BODIES TRANSITION ZONE STUDY ZONE INCLUDE?

1 T3, T4, T5 NO YES

2 C7, T1 NO NO  C7 extends zone

3 T12, L1, L2 YES YES

4 L5, S1 NO YES
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Minor Injuries: Managed Non-Op
(Exclude)
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Major Injuries: Managed Operatively 

(Include)



Inclusion & Exclusion Criteria

Inclusion

• Pediatric patients aged 0 to 18.99 years 
at presentation. 

• Patient who underwent spinal surgery for 
thoracolumbar (TL)* spinal trauma at 
CORTICES institutions between January 
2002 and June 2025.

• Patients treated by Orthopaedics, 
Neurosurgery, or a combined 
Orthopaedic/Neurosurgery procedure

*TL Vertebral Levels = T1 – L5 
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Exclusion

• Underlying atraumatic spinal conditions that 
required prior surgery

• Fracture extending to non-thoracolumbar 
regions (i.e., cervicothoracic junction)

• Spinal injuries such as contusion or 
distortion, exclusive ligamentous injuries, or 
isolated fractures of the spinous/transverse 
processes, and the vertebral arch

• Questionable fractures without clear 
radiologic evidence and/or incomplete 
radiological documentation

• Fractures initially treated at an external 
hospital not part of CORTICES.
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Data Codes

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

ICD Codes:

ICD-10
S22.0: Fracture of thoracic vertebra (S22.00 – S22.08)

S32.0: Fracture of lumbar vertebra (S32.00 – S32.05)

S24.1: Other and unspecified injuries of thoracic spinal cord (S24.10; S24.11; S24.15)*

S34.1: Other and unspecified injury of lumbar and sacral spinal cord (S34.10; S34.11; S34.12)*

ICD-9
805: Fracture of vertebral column without mention of spinal cord injury (805.2 – 805.5; 805.8*; 805.9*)

806: Fracture of vertebral column with spinal cord injury (806.2 – 806.5; 806.8*; 806.9*)
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* May capture cases related to spinal cord, but not spine itself. Please use discretion
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“Ideal” Cohort Pull

• Query CPT codes for TL spine 
surgery

• Cross-reference with ICD-9/10 
diagnosis codes for thoracic and/or 
lumbar spine fracture

• CPT code + relevant ICD pairing 
should capture operative TL 
trauma cases

• Designed to efficiently identify 
eligible patients at each institution

How Lead Site Found Patients

Initial CPT-based query yielded high 
volume non-traumatic cases 
(pathologic fractures; deformity 
cases)

Among identified patients (106), we:

• Manually screened operative notes

• Confirmed traumatic mechanism 
prior to inclusion

• Manual review allowed accurate 
isolation of true traumatic TL cohort

Identifying Patient Cohort
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Screening Results at BCH
(***Requires further verification***) 

N = 106 unique patients
*

In REDCap:

*Include all patients that meet inclusion criteria
**Collect data on patients that meet both inclusion/exclusion criteria

**



REDCap Housekeeping: Record ID

• When entering your patient data, you will be asked to enter a new or existing Record ID. 

• 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
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REDCap Housekeeping: Missing Data

• Utilize the missing code (i.e., no fields should be left blank) when appropriate. All fields are marked 
with a circular “M” indicate that a missing data code may be used

13



REDCap Housekeeping: Branching Logic

• 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.
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REDCap Instruments

1) Eligibility Form

2) Data Collection Form

A. Demographics & Medical History

B. Injury Characteristic & Work-Up

C. Surgical Characteristics

D. Post-Operative Details & Complications

3) AO + TLICS SCORE



Eligibility Form
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Data Extraction
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Discharge and Progress Report summarizes course of stay & answers most of these 
questions related to clinical workup

(B3)

(B5)

(B4)



Date Presentation: 10/06/2024
Injured Levels:
   Closed Burst fracture of L5
   Displaced zone I fracture of sacrum
Operative Date: 10/09/2024
Imaging: 

*MRI from 10/12/2024 irrelevant to 
levels operatively managed 

Clinical Workup: Advanced Imaging
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Tip: All operative questions (C4—C12) should be found in operative notes from the ortho and/or neurosurgery attending

15 y.o. male polytrauma with
U-type sacral fracture, L5 vertebral body fracture
now s/p L5-pelvis PSF with instrumentation L4-S2AI, L5-S2 

decompression, traumatic dural tear repair x2 (Birch/See, 10/9)
Other orthopedic injuries:
R comminuted minimally displaced calcaneus fracture
R cuboid avulsion fracture
B superior/inferior pubic rami fractures
R knee tibia spine avulsion fx

Ortho Attending Operative and Post-op Notes
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Tip: Decompression procedures usually described by neurosurgeon if there is a 
joint Orthopaedic and Neurosurgery procedure:

Tip: All operative questions (C4—C12) should be found in operative notes from the ortho and/or neurosurgery attending
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Ortho Attending Operative Note

Neurosurgery Attending Operative Note

C-Arm / O-Arm 
(Logged in PACS)

Tip: All operative questions (C4—C12) should be found in operative notes from the ortho and/or neurosurgery attending



Tip: Check Transfer and Progress Notes
In this case: Pt transfer ICU → Floor
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Form D2 – Re-Hospitalizations & Re-Operations
D4) Re-Hospitalizations (Post-Discharge)

• Follow-up ED visit

• Unexpected inpatient hospitalization

• ICU readmission

 Enter dates only (up to 5 dates per category)

D5) Re-Operations 

• Number of re-operations (up to 5)

• Dates of re-operation

• Primary indication

• Infection

• Implant failure/revision

• Planned vs. Unplanned

• Neurologic deterioration

• Wound complication

• Additional procedures performed

• I&D for infection

• Hardware removal

• Revision fusion

• Estimated Blood Loss

• Date discharged after re-operation

D6) Last date of follow-up
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AO TL Classification
TLICS 

Spine Trauma Case Examples
Craig M Birch, MD
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AO 
Classification:
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AO Classification Algorithm:
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TLICS:
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• 15 year old male

• Otherwise healthy

• Crashed BMX bike 
while going off a 
jump

Case 1:
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Case 1:
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Case 1:
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Case 1:



35

Case 1:
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Case 1:
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Case 1:
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Case 1:

L1:B2; N0
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Case 1:

TLICS
5
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Case 2:

• 16 year old female

• Otherwise healthy

• Syncopal fall from 6 

feet

• Urinary retention

• Saddle anesthesia
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Case 2:



42

Case 2:
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Case 2:
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Case 2:
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Case 2:
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Case 2:

L1:A4; N3
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Case 2:

TLICS
5
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