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SUMMARY

Devices for marking computed tomography scans
were constructed to facilitate localizing sites of
interest for computed tomography. This report
describes the construction and practical use of
these markers and illustrates their contribution
to the study of posterior longitudinal ligament
ossification.

INTRODUCTION

In computed tomography (CT) without re-
construction (“scout™) capability, it is trouble-
some and time-consuming to rapidly obtain
adequate CT sections at the desired levels. To
expedite such CT scans, and to minimize the
number of sections necessary and resulting
exposure doses to patients, several devices have
been constructed by others!™ to localize the
body sites of interest using plastic materials,!
catheters,>® rulers,® or triangles.® Some of these
can result in artefacts®® on the CT scan or
require calculations to determine the CT scan
location.*® The simple devices described here
can, without any such disadvantages, produce
clear images on the CT scan and indicate the
sections accurately.

METHODS AND MATERIALS

The devices consist of four types of cedar
blocks ranging from 3.2x1.4x5.1 cm to
2.5%1.4x14.5 cm, incised perpendicularly at
0.5 and 1.0, and obliquely (45°) at 1.5 cm
intervals, respectively, by grooves 2 mm in width.,
For indicators, two types of material were
inserted into these grooves: rubber or paper
sheets, each of 2 mm thickness, perforated to
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Figure 1. Marker devices. Cedar blocks containing rubber and paper
indicators. Block A contains oblique (45°) rubber sheets at 1.5 em
intervals; blocks B and C, perpendicular rubber sheets at 1.0 and 0.5 cm
intervals, respectively. Block D contains paper sheets at 1.0 cm
intervals. The indicators in blocks A-D are punched out; those in
block D contain bone inserts.
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indicate levels numerically. Disks of animal bone
were inserted into the holes in the paper sheets.
These devices and the numbering system are
illustrated in Figures 1 and 2.

RESULTS

The devices were put to practical use during
CT examinations of patients with posterior
longitudinal ligament ossification ( PLLO).”®
The sites of interest for the CT examination
were determined on the basis of anteroposterior
(AP) radiography and lateral tomography. To
identify each site of interest, these devices,
together with a plastic ruler containing lead
markers, were initially exposed during AP
radiography of the thoracic spine. The plastic
ruler proved unnecessary because the devices
themselves can be identified by AP radiography
(Figure 3).

CT of the thoracic spine was performed with
each of the markers near the site of interest. The
perpendicular indicators were clearly identified
(Figure 4). Portions of the oblique indicators
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Figure 3. Anteroposterior radiograph of
chest and cedar block with perpendicular
rubber indicators.
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Figure 4. CT scan of mid-thoracic region with perpendicular rubber
indicators posteriorly, and oblique indicators anteriorly. Slice thick-
ness was 0.5 em. The indicators 0.5 cm apart appeared superimposed
at #2 and #3, and were therefore impractical. The perpendicular
indicators 1 cm apart clearly showed #2. The oblique indicator on
the patient’s anterior surface clearly shows the section was made

halfway between #3 and #4.
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were identified by increments within each
centimeter distance, by the sharply visualized
lower, middle, or upper portions of each
indicator (Figure 5). Once an indicator was
visualized in relation to a body site, the gantry
was moved to the desired level to visualize
specifically the site of interest.

DISCUSSION

When the above marker devices were placed on
the back of the patient in prone position, there
was less discrepancy between indicator and site
of interest. However, the object-film distance
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Figure 5.
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CT scan through the thoracic region with perpendicular

paper indicator and bone insert clearly shows #5. Slice thickness was

0.5 cm.
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was greater, the patient was somewhat less
stable, and there was the influence of respiratory
movement. With the device on the back of the
patient in supine position the skin and device
could move slightly in relation to the site of
interest, with potential errors in localization.
Despite this, excellent accurately localized scans
were obtained using these markers. To avoid
movement, the initial plain radiography with the
marker in place can be performed on the bed of
the CT unit using a portable X-ray apparatus, the
film inserted and removed via a tunnel-like film
tray attached to the CT localizer.

The devices described here proved very useful in
localizing PLLO and the hypertrophic margins of
vertebral bodies, and specifically, in differentiat-
ing these two entities. Computer-operated
localization systems employing reconstruction
can readily provide “scout” films for accurate
localization of body sites. They obviate the need
for such markers, but they are costly.
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Computer localization systems have not been
developed for, or adapted to, second generation
CT scanners such as the EMI 5005, which are
now widely wused throughout the world.
Computer localization systems have not been
developed for such second generation scanners
because their existing detectors which must be
used are relatively few, and they must scan
while moving longitudinally. The marking
devices described here are inexpensive and can
be used without installing such a system. They
have an important role in the localization of
lesions and body sites for CT examination.
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