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A Prospective Inter-Observer Reliability Analysis of Plain X-ray, CT and MRI in

Thoracolumbar Fractures and their role in decision making.



ABSTRACT

Background: Thoracolumbar fractures have a varied clinical presentation and surgeons mainly
dependon radiological investigations for planning management. Most modern classifications like
TLICS (Thoraco-Lumbar Injury Classification and Severity score) and AO classification rely on
additional data from CT and MRI which are expensive and not easily available. There are not many
studies todocument whether addition of CT and MRI changes the classification by an experienced
surgeon and his decision-making process. Methods: 40 patients with thoracolumbar spine fractures
ranging in severity from the simple to the most complex were selected. Four surgeons of different
experience in spine surgery (15 years, 8 years, 3 and 2 years) assessed these fractures with x-ray
radiographs, followed by CT and then MRI. The interobserver reliability of each classification, and
the reason for the change with addition of CT and MRI was studied. Results: Addition of CT scan to
plain radiographs involved a change in classification in 25% of cases:in McAfee and AO
classification, and 27% in TLICS. This led to a 10% change in management decision amongst
surgeons. Addition of MRI did not produce any major change in McAfee and AO classificationbut,
there was change in classification andmanagement;in 47.5 %of cases inTLICS. The PLC status
correlation among the surgeons is moderate with X-ray and CT group (k=0.51), but with addition of
the MRI (k=0.92) correlation became very. good. Conclusion: CT scan in addition to x-ray provided
additional information of fracture morphologybutdid not cause significant change in management,
while MRI provided additional information of Posterior ligamentous complex status and spinal cord

compression, and had:significant impact on decision in management of thoracolumbar fractures.
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INTRODUCTION

Spine fractures represent 6% of all fractures worldwide.® The most commonly affected segment
is the thoracolumbar spine, which accounts for approximately 50%." Their importance is significant in
view of potential spinal cord injury, spinal instability and also the resultant problems. Evaluation of
the spinal injury patient includes careful clinical assessment and appropriate radiological
investigation.? Standard anterior posterior and lateral radiographs are the initial imaging modalities for

all patients.?

Computed Tomography (CT) scan reveals bony anatomy in detail and in an expedite manner.*°
With advent of MRI (Magnetic Resonance Imaging), its ability to accurately detect spinal cord
compression, epidural hemorrhage, soft tissue injury and ligamentous insufficiency has motivated
physicians to use MRI on a larger scale.” ® However the-increased cost, availability, delay in the
treatment and lack of clear evidence that can improve management decision & outcomes makes

uscontemplate its mandatory use.

Classification of thoracolumbar fracture has been in‘vogue since 1929 after Bohler provided the
first morphological classification: An ‘ideal classification should be easy to understand and use,
facilitate accurate exchange of.information and guide treatment plan and diagnosis. Even though
many classifications like Nicoll’s classification, Dennis classification, Allen Ferguson classification,
McAfee classification,. TLICS, _Load shearing classification and AO classification have been
described fromtime to time, but none of them were proved to be reliable. Recent classifications such
as TLICS strongly- advocate the use of MRI in the classification and treatment plan.® McAfee
classification which is commonly used has potential significant variation depending on whether X-ray

alone or CT scan is also used for classification.®

There is a dearth of studies to assess the specific role of CT and MRI in fracture classification
and management and also whether addition of CT and MRI actually changes the classification and
decision-making process of spine surgeons. Based on this premise, we undertook this study to

evaluate the usefulness of the CT scan and MRI in classifying the fractures according to the



commonly used classifications (McAfee, TLICS, AO classification). Also changes in the treatment
plan based on CT scan, MRI and inter-observer reliability among four spine surgeons with different

grades of experience in fracture classification were studied.



MATERIALS AND METHODS

Forty patients admitted to a tertiary level trauma center with fractures of thoracolumbar spine
ranging in severity from the simple to the most complex were selected. The X-ray (AP and Lateral),
CT scan (sagittal, coronal and axial) and MRI (T1W, T2Wsagittal and axial) images of all the patients
were selected from the picture archiving system. Four spine surgeons (two consultants and two senior
spine fellow) with different grades of experience (consultant A: 15 years, consultant B: 8 years, fellow
A: 3 years and fellow B: 2 years) were provided with these images in sequence i.e. first X-ray images
were given then X-ray and CT scans were provided and finally X-ray, CT and.MRI were shown
together. All the data were tabulated on excel sheet (Fig. 1).

In step 1, the patient’s clinical history, neurological status and X-ray alone were provided to the
observers along with the description of the classification system and were ‘asked to classify the
fracture type, assess the posterior ligamentous complex (PLC) integrity and management plan. (Fig.
2)

The management plan was divided into conservative and surgical groups. In conservative
group, treatment options provided were complete bed rest, mobilization with brace, and mobilization
without brace. The surgical options were anterior surgery, posterior surgery and anterior-posterior
both surgeries. Posterior surgery was again divided into fusion and no fusion group. Both groups were
further divided into short segment and‘long segment fixation.

In step 2,'the next set of images (same forty patients’ clinical history, X-ray and relevant CT
images) were provided. The observers were asked to classify the fracture, provide the management
plan and assess|PLC status based on X-ray and CT scan images. (Fig. 3)

In:step 3, a new set of images with the patients’ clinical history, X-ray, CT scan and MRI
images were provided to the observers to assess similar parameters. (Fig. 4)

Based on the observations given by the four spine surgeons, the inter observer agreement of
various classification systems, PLC status and management plan was assessed. This was performed
independently for X-ray, X-ray - CT scan and with X-ray, CT scan and MRI. The usefulness of the
CT scan or MRI in fracture classification, management and PLC status assessment was evaluated.
Their reliability was assessed by calculating kappa values between the consultants (Table 1) and
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between the fellows (Table 2). Kappa values of groups < 0.2, 0.21-0.40, 0.41-0.60 and 0.61-0.80,
0.81- 1 were considered as a poor, fair, moderate, good and very good inter-observer agreement

respectively.




RESULTS

There were forty patients (9 females and 31 males). Mean age of the patients was 41.8 years
(16 - 74 years). Road traffic accident was the most common mode of injury (n=13) followed by fall
from height (n=11) and others (n=16).

A. Classification reliability:
i. McAfee classification

The consultants had only fair agreement classifying fractures based on the McAfee
classification (k= 0.3). For X-rays alone, the agreement was 0.30. The addition, of the CT scan
increased the agreement to 0.35, but after adding MRI information, the kappa ‘value again decreased
to 0.28.

¢ Addition of the CT scan converted 20% cases of compression fracture to burst fracture. There
was also a wide interchange among burst, flexion distraction and chance fracture groups among all
four observers.

e Consultants had a moderate to good ‘reliabilityin all'the three steps of assessment while
classifying wedge compression (k= 0.44 to 0.58) and translation (k=0.63 to 0.69) subgroups. For
unstable burst fracture, there was a good agreement (k=0.63) based on X-ray and CT scan but only
fair agreement with X-ray (k=0.3) and addition of MRI (k= 0.31). Consultants agreed poorly while
classifying stable burst (k=0.2), flexion'distraction (k=0.1) and chance fracture (k= -0.1) group.

¢ There was a moderate to/good reliability among the fellows for McAfee’s classification.
Fellows had very good correlation while classifying wedge compression (k=1), stable burst (k=0.54 to
0.8), unstable burst (k=0.45 to 0.9) and translation (k=0.86 to 0.9) injury. Similar to the consultants,
fellows agreed poorly in classifying chance (k=0 to 0.2) and flexion distraction (k=0.2 to 0.3) injury.

ii. TLICS classification

TLICS classification had only fair inter-observer reliability among the fellows (k=0.3 to 0.4)

and consultants (k=0.31 t00.35) on X-rays. After addition of CT scan and MRI, TLICS score changed

in 27 % cases and 47.5% of the cases respectively.



¢ On addition of CT scan, all observers made significant changes in morphological type
and PLC status except Fellow B. Changes made by the three observers in TLICS
classification were 25% by consultant A, 17.5% by consultant B and 45% by fellow A.

¢ On addition of the MRI, Consultant A changed his scoring system in 30 %,
Consultant B in 43 %, Fellow A in 48 % of cases and Fellow B in 62.5 % of cases. These
changes were due to variations in PLC status with MRI for all four observers and additional
variation in morphological classification for fellow B. The consultants and fellows had very
good inter observer correlation on addition of MRI.

iii. AQ classification
AO classification had only poor to fair reliability (k=0.12 for,X-ray, k=0.21 for X-ray-
CTgroup, k=0.15 for X-ray, CT & MRI group) among the consultants and the fellows.

o Similar to the McAfee classification, the simplest type Al (k=0.35 to 0.5) and most
severe injuries type C3 (k=0.5 to 0.65) had a moderate ta.good reliability as compared to
other sub groups which had only poor to fair reliability among the consultants. Among the
fellows too, type Al (k=0.4 to 0.8) and C3'(k=0:3 to 0.35) had a fair to good correlation but
other subgroups had only poor to fair reliability.

¢ On addition of CT, Consultant A made changes in17.5 % of cases, consultant B 25%,
Fellow A 32.5% & Fellow B 25%, cases. Most of the changes happened in the major
subgroup (among.A, B and C).

AOQ classification is.least changed after adding MRI among consultant A, consultant B and
fellow A. For Fellow B it was changed in 20 % of cases.
B. PLC status

¢ On X-ray alone, Consultants had only fair inter-observer reliability to diagnose PLC
status (k=0.4).

¢ On addition of CT scan, inter-observer reliability was good (k= 0.51). Consultants

changed their PLC status comment in 7.5 % of case and Fellows in 6.25% cases.



¢ On addition of the MRI, surprisingly the inter-observer reliability increased (k=0.92).
Consultant Anoted PLC injury and changed his decision in 30% of the cases while Consultant
B has changed his decision in 43 % of cases, Fellow A in 48% and Fellow B in 62% of the
cases.

Fellows had moderate inter observer reliability for detecting PLC status injury with X-rays
alone (K=0.65). This did not change after providing CT along with X-rays (k=0.71).
Again,paradoxically the agreement increased when MRI was also provided to assess the PLC integrity
(K=0.95).

C. Management:

¢ On X-ray alone the Consultants had poor to fair agreement in terms'of treatment
options.

¢ On addition of CT scan, the management was changed. 10% of cases. For Consultant
A, 2 patients (5%) had moved to surgical‘management from conservative group. For
Consultant B, 4 patients (10%) had shifted to surgical:from conservative and 2 patients (5%)
were converted into conservative management from surgical management. For Fellow A, 3
patients (7.5%) were converted to surgical from conservative care and (5%) patients to
conservative from surgical management. For Fellow B, management remained the same.

¢ On addition.of MRI, management was altered for all the four observers, who changed
their management plan in 47.5 % of cases. Out of 19 cases in which management is changed,
14 cases (35%) were converted from conservative to surgical groups and in other 5 cases
(12.5%).a different modality of same conservative or surgical treatment was selected.

Summarizing the changes in management decisions with CT and MRI scan, for Fellow B, after
addition of the CT scan, only McAfee and AO classification has changed in 15 and 10 cases
respectively. Otherwise there was a no difference for PLC status, TLICS and management. But after
addition of the MRI he has changed his decision in 6, 9 & 8 cases for McAfee, TLICS & AO

classification respectively and management in 7 cases.



For Consultant A, PLC status is changed in 15(37%) cases after MRI evaluation. Eight cases
were converted from injured to intact group and 7 cases were converted from intact to injured group.

Except for Fellow B, all other observers feel that MRI is not adding any additional information
after having an X-ray and CT scan details. In less than 10 % cases they have changed their

classification grade. Except for Fellow B, nobody has changed their management after seeing MRI.
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DISCUSSION

Management of the thoracolumbar fracture depends on proper classification of the injury as
stable or unstable. Even though fracture classification has evolved significantly in the last 20 years,
the original morphological classification of Bohler still seems adequate in modern scenario. More
sophisticated attempts at improving the fracture classification adds to complexity and confusion.’
Presently with advent of modern technology, CT and MRI scan are frequently performed in the
evaluation of the fracture spine. The present study indicates that there is only poor to fair reliability
among the observers for the TLICS and AO classification. Similar to previous studies, simple and
complex injuries are classified reliably while the injuries that fall into middle grade are still not

reliably classified.?

The study also has evaluated the additive role of the CT scan and the fracture classification and
management. Plain radiographs are the initial imaging modality for evaluation of the thoracolumbar
fractures. But plain films have been shown to be inferior to,CT with respect to fracture detection in a
number of studies.>*! Brown et al.,"> Hauser et al.,"* and Sheridan et al.,** have performed similar
analyses comparing plain radiography and CT in trauma of the thoracolumbar spine. Combined
sensitivities for detection of injury are 67% for plain film when compared with 98% for spiral CT.
Unlike CT, the accuracy of conventional radiographs decreases with select patient characteristics, in

particular high-risk mechanism of injury and advanced age *>*°.

In our study; with addition of the CT scan to X-ray, there were approximately 25% changes in
classifying the fractures according to McAfee, TLICS and AO classification system. So, CT scan
provides'more information as compared to the X-ray alone not only in fracture detection but also for
classifying fractures. After addition of CT scan to the X-ray, in 10 % of cases, the management plan
had been changed. Except for fellow B, every observer had some more information from CT scan to
change their decision. While CT is central to treatment planning, intraoperative reductions and
fixations are usually controlled with fluoroscopy or conventional radiographs, and most operative

follow-up imaging relies on conventional radiography. Therefore, it is advisable to include
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conventional radiograph along with CT scan. Although imaging costs are much greater for CT than
for conventional radiography, CT screening of the cervical & thoracolumbar spine is cost effective
and cost-dominant especially in victims of blunt-force trauma.** An interesting observation from our
study is that all the four observers did not vary significantly while changing their subgroup of the AO

classification based on the CT scan.

The role of magnetic resonance imaging (MRI) in acute spinal trauma .s to evaluate
neurological symptoms, spinal cord injury and suspected ligamentous disruption.*”**® MRI can also
offer prognostic information regarding potential recovery post spinal cord injury.*.Imaging factors
associated with poor functional recovery are hemorrhage, long segments of edema, and high cervical

location of injury.

However as documented in a study by Holmes et al., for the. NEXUS group, the low fracture
detection rate of 8.5/15 fractures (55%) suggest. MRI is not an appropriate screening modality for
detection of pattern of fractures.*’Although.MRI adds phenomenally to the cost of the treatment, it
provides significant information regarding spinal cord compression and also aids in diagnosis of PLC
injury, which is the cornerstone in preventing long-term complications, spinal instability and in acute

management of neurological symptoms.

In our study, all observers‘found more information with regard to PLC injury and spinal cord
compression and to change their/classification or management plan after having an MRI in addition to
X-ray & CT.scan.! McAfee and AO classification did not show significant change but TLICS

classification showed considerable change after addition of MRI to CT scan.

PLC injury is given a significant importance in TLICS classification. According to the
classification, confirmed complete PLC disruption has been given three points which is equivalent to
rotational injury or incomplete cord injury. So, the status of PLC influences long term prognosis and
also the treatment plan. All observers found considerable difference after having MRI in addition to
CT scan & X-ray. Literature suggests that MRI appearance of the posterior ligamentous structures

cannot be used in isolation for decision making.?> Rather, the MRI appearance of the PLC
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components should be considered along with associated findings (i.e., epidural hematoma, superficial
soft tissue edema), plain film or CT findings, and clinical suspicion and findings consistent with
ligamentous injury. However, the sensitivity of MRI is clearly higher than its specificity for PLC
status while the pattern of fracture is more evident on CT.? So MRI is usually complementary to CT
rather than a substitute.° MRI mainly helps in diagnosis of injury to spinal cord and PLC, and the need
for surgical decompression and fixation, while CT scan helps in classifying the pattern of fracture and

aids in the planning of the surgical process.
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CONCLUSION

The study indicates that among the three commonly used classifications, TLICS classification
has relatively better inter-observer reliability than McAfee and AO classification. In all
classifications, the agreement was better for the simple and complex fractures with poor correlation
for the “in-between” fracture groups.

X-rays are helpful in initial evaluation of thoracolumbar spine fractures and their postsurgical
prognosis.CT scan provides additional information likefracture pattern and morphology, whileMRI
aids in diagnosis of spinal cord compression and PLC injury. Hence, CT and MRI should be included
in the imaging protocol for thoracolumbar fracture cases. MRI is complementary to CT scan and X-
ray in caseswhere there is a mismatch ofneurological level-fracturelevel and injcases of associated

PLC injury.

14



Competing Interests

Authors have declared that no competing interests exist.

Conflicts of interest- nil

15



REFERENCES:

1. Checiu G, Filip C, Serban D, et al. Thoracic spine type C injuries: injury profile,
management and outcome. Romanian Neurosurgery. 12/30 2014;21.

2. Cooper C, Dunham CM, Rodriguez A. Falls and major injuries are risk factors for
thoracolumbar fractures: cognitive impairment and multiple injuries impede the detection of
back pain and tenderness. J Trauma. 1995/05// 1995;38(5):692-696.

3. Diaz JJ, Cullinane DC, Altman DT, et al. Practice management guidelines for the
screening of thoracolumbar spine fracture. J Trauma. 2007/09// 2007;63(3):709-718.

4, Phal PM, Anderson JC. Imaging in Spinal Trauma. Seminars in Roentgenology.
2006/07// 2006;41(3):190-195.

5. Imaging of Thoracic and Lumbar Spine Fractures;Mark W. Anderson, MD Semin
Spine Surg 22:8-19 . 2010 Published by Elsevier Inc.

6. Rothman &Someone’s The Spine Texbook, sixth edition; chapter X1l spinal trauma,
volume 1, page nol1366.

7. Burstein AH. Fracture:classification systems: do they work and are they useful? J
Bone Joint Surg Am. 1993/12//.1993;75(12):1743-1744.

8. McCormack T, Karaikovic E, Gaines RW. The load sharing classification of spine
fractures. Spine. 1994/08/01/ 1994;19(15):1741-1744.

9. Cervical spine trauma: how much more do we learn by routinely using helical CT? -
PubMed.- NCBI:

10. Blackmore CC, Mann FA, Wilson AJ. Helical CT in the primary trauma evaluation of
the cervical spine: an evidence-based approach. Skeletal Radiol. 2000/11// 2000;29(11):632-
639.

11. Woodring JH, Lee C. Limitations of cervical radiography in the evaluation of acute

cervical trauma. J Trauma. 1993/01// 1993;34(1):32-39.

16



12. Brown CVR, Antevil JL, Sise MJ, Sack DI. Spiral computed tomography for the
diagnosis of cervical, thoracic, and lumbar spine fractures: its time has come. J Trauma.
2005/05// 2005;58(5):890-895; discussion 895-896.

13. Hauser CJ, Visvikis G, Hinrichs C, et al. Prospective validation of computed
tomographic screening of the thoracolumbar spine in trauma. J Trauma. 2003/08//
2003;55(2):228-234; discussion 234-235.

14, Sheridan R, Peralta R, Rhea J, Ptak T, Novelline R. Reformatted visceral protocol
helical computed tomographic scanning allows conventional radiographs of the theracic and
lumbar spine to be eliminated in the evaluation of blunt trauma patients. J Trauma. 2003/10//
2003;55(4):665-669.

15. Lu Y, Heller DN, Zhao S. Receiver operating characteristic (ROC) analysis for
diagnostic examinations with uninterpretable cases. Stat Med: 2002/07/15/ 2002;21(13):1849-
1865.

16. Lomoschitz FM, Blackmore'CC, Mirza SK,"Mann FA. Cervical spine injuries in
patients 65 years old and older: epidemiologic analysis regarding the effects of age and injury
mechanism on distribution, type, and stability of injuries. AJR Am J Roentgenol. 2002/03//
2002;178(3):573-577.

17. Brightman R, Miller C; [fn3]Rea G, et al. Magnetic resonance imaging of trauma to
the thoracic and lumbar spine. The importance of the posterior longitudinal ligament. Spine
1992;17:541-550.

18, Harris MB, Reitman CA. Spinal trauma-initial evaluation and imaging. In: Reitman
CA, ed. Management of Thoracolumbar Fractures. Rosemont: American Academy of
Orthopaedic Surgeons, 2004:27-34.

19. Flanders AE, Spettell CM, Friedman DP, Marino RJ, Herbison GJ. The Relationship
between the Functional Abilities of Patients with Cervical Spinal Cord Injury and the Severity
of Damage Revealed by MR Imaging. American Journal of Neuroradiology. 1999/05/01/

1999;20(5):926-934.

17



20. Holmes JF, Mirvis SE, Panacek EA, et al. Variability in computed tomography and
magnetic resonance imaging in patients with cervical spine injuries. J Trauma. 2002/09//
2002;53(3):524-529; discussion 530.

21. Griffen MM, Frykberg ER, Kerwin AJ, et al. Radiographic clearance of blunt cervical
spine injury: plain radiograph or computed tomography scan? J Trauma. 2003/08//
2003;55(2):222-226; discussion 226-227.

22. Lee HM, Kim HS, Kim DJ, et al. Reliability of magnetic resonance imaging in
detecting posterior ligament complex injury in thoracolumbar spinal fractures. Spine
2000;25;2079:2084.

23. Smith HE, Rihn JA, Radcliff KE, Vaccaro AR. Imaging in the!Setting of
Thoracolumbar Trauma: The Use of Magnetic Resonance Imaging to Diagnose Injury to the
Posterior Ligamentous Complex. Seminars in Spine Surgery. 2012/12/01/ 2012;24(4):216-

220.

18



Figure 1 — Flow chart showing the investigations made available to the observers at each step.

Patients with fractures of thoracolumbar spine

!

Step 1- clinical history, neurological status and X-ray provided
to the observers

classify the fracture type, assess the posterior ligamentous

ramnlav (DI M intanrihvs anAd mananamant nlan

!

Step 2- addition of CT scan

classify the fracture type, assess the posterior ligamentous
comnleyx (Pl C) intearitv and mananement nlan

!

classifv the fracture type, assess the posterior linamentous

!

Kappa value calculated comparing consultants and fellows
separately for each factor of the classification systems, PLC
and management plan status

!

Comparison of kappa values of Consultants and Fellows
separately

Step 3- addition of MRI

Poor <0.2

Fair 0.21-0.40
Moderate 0.41-0.60
Good 0.61-0.80
Very Good 0.81- 1
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Figure 2 — 63 year old male with history of road traffic accident, presented with back pain and chest
pain. On examination neurology was ASIA E status & associated distal radius and
diaphragmatic hernia. After looking at the x ray, the observers noted their inference.
Consultant A, fellow A and B - unstable burst, consultant B- chance fracture. PLC status-

consultant A-injured, consultant B and fellow A and B- intact.

Figure 3- CT scan of the same patient. €onsultant A- unstable burst, consultant B — chance, fellow A

& B - flexion distraction.injury. PLC status- consultant A and B, fellow A and B — injured

Figure 4- MRI of the same patient. PLC status - injured for all observers. Morphological classification

is as of CT scan

20



Table 1 — Kappa values of different variables for consultants.

i
|
j
_~;

Variables for consultants A & B

Kappa value for

Kappa value for

Kappa value for

X ray X ray X ray,
&CT CT &
scan MRI
PLC status Fair Good Very Good
McATfee wedge compression Moderate Moderate Moderate
McAfee stable burst Fair Fair Poor
McATfee unstable burst Fair Good Fair
McAfee chance Poor Poor Poor
McAfee flexion distraction Poor Poor Poor
McAfee translation Good Good Good
TLICS total score Fair Moderate Very Good
AO spine classification compression impaction | Fair Moderate Moderate
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AO spine classification compression split

AO spine classification compression burst Poor Fair Fair

AO spine classification ant + post + distraction | Poor Poor Poor

post-ligamentous

AO spine classification ant + post + distraction | Poor Poor Poor

post-0sseous

AO spine classification ant + post + distraction | * * *
ant-hyper extension

AO spine classification ant + post + rotation Poor Poor Poor

type A + rotation

AOQ spine classification ant + post + rotation Poor Fair Fair

type B + rotation

AO spine classification-ant + post + rotation Moderate Good Good
shear injury.

Treatment:plan conservative mobilization with | Moderate Fair Good
brace

Treatment:plan conservative no brace , no bed Poor Poor Good
rest

Posterior surgery fixation only short segment Fair Fair Very Good

Posterior surgery fixation only long segment Poor Poor Good
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Posterior surgery fixation & fusion long

segment

Poor

Poor

Very Good

Table 2 — Kappa value of different variables for fellows.

Variables for Fellow A & B Kappa value for | Kappa value for | Kappa value
Xray& CT for
X ray

Xray, CT &

MRI
PLC status Moderate Moderate Very Good
McAfee wedge compression Very good Moderate Good
McAfee stable burst Moderate Moderate Moderate
McAfee unstable burst Moderate Good Very Good
McAfee chance Poor Poor Fair
McAfee flexion distraction Fair Fair Fair
McAfee translation Very good Very good Very good
TLICS total score Moderate Fair Very Good
AOQ spine classification compression impaction | Very good Moderate Moderate
AO spine classification compression split Poor Poor Poor
AO spine classification compression burst Good Fair Moderate
AOQ spine classification ant + post + distraction | Poor Poor Poor
post-ligamentous
AOQ spineclassification ant + post + distraction | Poor Fair Fair
post-0sseous
AO spine classification ant + post + distraction | Poor Poor Poor
ant-hyper extension
AO spine classification ant + post + rotation Poor Poor Poor

type A + rotation
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AO spine classification ant + post + rotation Fair Moderate Moderate
type B + rotation

AO spine classification ant + post + rotation Fair Fair Fair

shear injury

Treatment plan conservative mobilization with Moderate Moderate Good
brace

treatment plan conservative no brace , no bed Poor Poor Good

rest

Posterior surgery fixation only short segment Fair Fair Very Good
Posterior surgery fixation only long segment Moderate Moderate Good
Posterior surgery fixation & fusion long Poor Poor Very Good
segment
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