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Two and three- dimensional CT reconstructions
used to evaluate traumatic spinal canal stenosis

Prompt treatment of spinal injuries requires quick and precise evaluation of the damage. In
certain types of injuries complex structure of the vertebral column poses diagnostic difticulties.
Computed tomography is a technique of choice used to visualize the continuity of the vertebral
structures, narrowing of the spinal canal and to identify and locate free bony fragments (6). Two-
dimensional (2D) and three-dimensional (3D) reconstructions essentially complement computed
axial tomography (CAT) images.

The purpose of study was to verify the usefulness of 3D reconstructions in the detection
of traumatic stenosis of the spinal canal and to evaluate the character, size and location of
indented thoraco-lumbar bony fragments creating the narrowing as well as their spacial
characteristics.

MATERIAL AND METHOD

The study included 28 patients, 14-78 years old (11 females and 17 males) with a complex
fracture of different spinal regions treated at the Clinic of Traumatology, Medical University of
Lublin in 1997-2005. In 16 patients CT results were correlated with the operation findings.

Following A.P. lateral (or diagonal) and targeted radiograms the patients were taken to the
2™ Radiological Department, Medical University of Lublin for CT scans on SOMATRON ART
(Siemens) matrix 512x512 pixels.

CAT scans were supplemented with 2D reconstructions (sagital and coronal plane) and spacial
3D reconstructions created from the sets of high quality axial slices, 2, 3, 5 mm thick, 150 H.U.
bony threshold assumed for spacial reconstructions. To obtain 3D models the most advantageous
rotary aspects, angled and axial cuts were captured. Front projections: anterior and posterior, lateral
and diagonal, top and bottom were made, cutting off the parts of the reconstructed image from the
inside of the spinal canal sagital sections cross-cut the foramina and interfacet joints. Intracanal
3D reconstructions, anterio-posterior, diagonal and posterio-anterior were extremely useful to
evaluate the fracture of the posterior parts of the vertebral arch. The indications to perform 3D
reconstructions included evaluation of spinal canal stenosis, inconclusive radiological and clinical
findings unexplained by cross-cuts and 2D images aside complex injury and evaluation of the inner
surfaces of the spinal canal.
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3D reconstruction provides visualization of the inner surfaces of the spinal canal, enables evaluation
of its narrowing and degree of compression of the intervertebral foramina.

Thre-dimensional chatacter of traumatic injuries to the vertebral structures requires spacial
reconstruction (12). 3D technique is useful to detect compressive fractures and intracanal indentations
of the posterior wall fragments with simultaneous rotation and luxation of the vertebral bodies (11).

In the material studied 3D reconstructions were the technique of choice used in complex
traumatic injuries of the spine. In traumatic stenosis of the spinal canal 3D images visualize displaced
intracanal fragments, fractured vertebral bodies and traumatic luxation of the vertebral bodies.

In our material stenosis due to bony fragments occurred in 50% of the cases examined. Narrowing
of the spinal canal due to free indented fragments is typical of axial compressive damage (9). The
majority of the fragments formed during defragmentation of the upper part of the vertebral body with
sagital crevice.

Spinal canal contours were better visualized on 3D reconstructions compared to 2D models,
which produced insufficient data in case of fractures with rotation and displacement of bony
fragments. 3D technique better outlines displaced fragments and precisely defines fracture stability.
Coronal plane cross-cuts and cross-cuts through the spinal canal can locate intracanal fragments.

CONCLUSIONS

Three-dimensional reconstructions enhance diagnostic potential of multiplanal cross-
sections in 60% patients and axial cross-sections in 76% patients. 3D technique was
significantly better in comparison to 2D in visualizing spinal canal stenosis and locating
intracanal bony fragments. They defined the size, shape, location, degree and direction of
bony fragments rotation and their spacial corelations inside the spinal canal producing a
complete three-dimensional model of displacement.

Defining optimal position of a bony fragment, its inclination and degree of rotation in
the spinal canal, direction of intracanal displacement, vertical and horizontal was essential.
Compressive changes to the vertebral bodies with fragmentation and displacement of the
bony fragments into the canal lumen, medial cross-cuts reveal the degree of deformation
and extent of posttraumatic spinal canal stenosis.
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SUMMARY

In our study we evaluated secondary 2D and spacial 3D CT reconstructions used to detect traumatic
narrowing of the spinal canal and spinal bony fragments. The material included 28 patients treated
for spinal injury who had CT scans performed and supplemented with secondary reconstructions. 3D
reconstructions enhanced diagnostic potential of CAT by the evaluation of morphology of the spinal
canal stenosis and spinal fragments in additional dimensions and defined spacial correlations in the
narrowed and deformed spinal canal.

Rekonstrukcje dwuwymiarowe i tréjwymiarowe KT w ocenie urazowych zwezer kanalu krggowego

Oceniono kliniczng warto$¢ wtérnych rekonstrukcji dwuplaszczyznowych i przestrzennych
tomografii komputerowej w ujawnianiu zwezer urazowych kanatu kregowego i odtaméw kr¢gostupa.
Material obejmuje 28 chorych leczonych z powodu urazu kregostupa, v ktérych wykonano badania
KT uzupelniane wtérnymi rekonstrukcjami. Zwigkszyly one mozliwosci diagnostyczne osiowej
tomografii komputerowej o ocen¢ morfologii zwegzeri i odlaméw krggostupa w dodatkowych
plaszczyznach oraz umozliwily okreglenie ich stosunkéw przestrzennych w zwezonym i
znieksztalconym kanale kregowym.



