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Original Article

Measurement of Canal Encroachment Using Axial
and Sagittal-Reconstructed Computed Tomographic
Images in Thoracolumbar Burst Fractures

Jin-Ho Kim, M.D., Nam-Su Chung, M.D., Oh-Kyung Lim, M.D., Ph.D.*

Hyong-Rae Roh, M.D., Chang-Hoon Jeon, M.D., Ph.D.

Department of Orthopaedic Surgery, Ajou University School of Medicine, Suwon, Korea
Department of Rebabilitation, Gachon University of Medicine and Science, Incheon, Korea™

Study Design: A retrospective study.

Objectives: The aim of this study was to examine the usefulness of axial and sagittal-reconstructed CT images in the evaluation of
spinal canal encroachment by thoracolumbar burst fractures.

Summary of Literature Review: The dimensions of spinal canal encroachment by burst fractures have been described using axial CT
images in the thoracolumbar region and sagittal-reconstructed images in the lower cervical region. However, the validity and reliability,
depending on the measuring method, have not been fully evaluated.

Materials and Methods: A hundred and ninety-nine patients, who had diagnosed as a thoracolumbar burst fracture, were included
in this study. Three orthopedic surgeons independently measured the canal encroachment of the burst fragment in the axial CT images
and the sagittal-reconstructed images using the ratio of spinal length (method 1) and the ratio of area (method 2). The validity for the
evaluation of the deformity and fracture stahility was evaluated. In addition, the reliability of each method was assessed.

Results: Sixty-seven stable burst fractures and 132 unstable burst fractures were assessed. The mean kyphotic angle of stable and
unstable burst fracture were 11.89 + 8.49°and 15.90 + 9.63°(P=0.005). The mean canal encroachment ratios of stable fracture were
17.21 £ 15.82 % (axial-method 1), 16.71 £16.49 % (axial-method 2), 19.54 + 17.03 % (sagittal reconstructed-method 1), and 11.75 + 12.33
% (sagittal reconstructed-method 2). The mean canal encroachment ratios of unstable fracture were 31.54 + 17.10 % (axial-method
1), 29.67 + 18.47 % (axial-method 2), 28.53 + 18.60 % (sagittal reconstructed-method 1), and 21.20 + 15.11 % (sagittal reconstructed-
method 2). There was no relationship between the fracture deformity and the canal encroachment ratio in all 4 methods. All ratios in the
4 method showed significant differences in the evaluation of fracture stability. All methods except method 1 in the sagittal-reconstructed
images showed significant differences in the assessment of neurologic compromise.

Conclusions: The measurement of a canal encroachment area using axial and sagittal-reconstructed images was valid in the description
of fracture stability.
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Table 1. Patient Demographics

Stable fracture  Unstable fracture

(N=67) (N=132) r

Agelyr) 502+153 446+142 0.0M

Male gender 24 87 0.000

Mechanism 0129
fall down 24 67
traffic accident 33 !
sports injury 7 7
other trauma 3 4

Injury level 0.365
T11 7 8
T12 21 46
L1 24 45
2 15 3

*Unless otherwise noted, data are number of participants.

7} 2451 (Fig. 2).
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Fig. 1. Measurement of coronal and sagittal deformity using Cobb method.
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Table 2. Radiologic measurement

Stable fracture Unstable fracture P
Plain radiograph
Cobbangle (°)
AP 2254224 315+311 0.058
[ateral 11.89+849 15904963 0.005
Computed tomography
Canal encroachment (%)
axial (method 1) 17.21£1582 3154+17.10 0.000
axial (method 2) 16.71+16.49 2967 £1847 0.000
sagittal (method 1) 1954 +17.03 2853+18.60 0.001
sagittal (method 2) 11.75+12.33 21201511 0.000

Art.
547k 317te] A= ot ZAA; U 3 3] 9] ¥He S o] thigh
A Z] &= intraclass correlation coefficient ICC)= E-A15}9ict,
FA 23302 statistical package for social sciences (SPSS)
version 12.0 (SPSS Inc, Chicago, IL)& ©]-85F.2H, p value:=
0.05 oJst= A7t

2 7}7F 11.89 + 8.49° €} 1590 + 9.63° & 0|3l ol=
Ktk (p=0.005). (Table 2)
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Fig. 2. Canal encroachment ratio was calculated by the upper and lower adjacent levels (A) using the length ratio on the axial images, (B) using the area ratio on the axial
images, (C) using the length ratio on the sagittal-reconstructed images, (D) using the area ratio on the sagittal-reconstructed images
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Fig. 3. Paired t-tests revealed that the canal encroachment ratio using the area ratio
on the sagittal-reconstructed images was different from those of other methods.
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