A STUDY ABOUT LUMBAR VERTEBRAL PEDICLE DIAMETER
MEASUREMENT FROM DIRECT RADIOGRAMS
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Transpedicular fixation of the spine, is a secure way of obtaining effective vertebral stabilization in the
management of different spinal disorders. In this study we investigate whether the pedicle size measurement
from conventional radiograms is possible for a healthy preoperative instrumentation planning. Transverse lum-
bar vertebral pedicle diameter was measured in 38 pedicles of 10 healthy individuals and 79 pedicles of 40
disarticulated cadaveric vertebrae for a total of 117 pedicles. In measurements, direct radiograms and for
comparison, radiograms obtained with a computerized digital substraction angiography system was used. In
both of these investigations, magnification was corrected, In the cadaveric vertebrae, also the actual pedicle
sizes were measured. We found that the diameters of pedicles measured on direct radiographs or DSA radio-
graphs may differ significantly from the actual measurements of vertebrae even when there is no detectable

magnification.
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INTRODUCTION

Transpedicular fixation of the spine is very popular
nowadays. The screws passing through the strongest
part of the vertebra, that is the pedicle, provides secure
fixation. Since 1989 we have been using transpedicular
screws in many different spinal disorders including ver-
tebral fractures, scoliosis, spondylolysthesis and pseu-
doarthrosis repair, in our clinic. It is known that for an
effective stabilization, the screw with the largest possi-
ble diameter must be implanted (7). For different pur-
poses and different age groups, screws with different di-
ameters are required. Knowing the size of the pedicle is
therefore important for preoperative instrumentation
planning. In this study we investigate whether the ped-
icle size measurement from conventional radiograms is
possible. The vertebral pedicle is not cylinderical but
resembles an hourglass, with the exception of the fifth
lumbar vertebra (5, 6, 8). So along the length of the
pedicle, both the sagittal and transverse diameters
change independently (1, 2, 3, 4). In a recent study, it
has been shown that, the oval, which describes the ped-
icle on AP radiograms, is the narrowest part of the ped-
icle (6). In this oval, the transverse diameter is narrow-
er than the sagittal one so the maximum allowable
screw diameter is determined in this plane (8). There-
fore we choose to investigate this critical diameter, i.e.
the transverse diameter, in our study.

MATERIALS AND METHODS
We performed this study in two parts. In the first
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part, we have measured transverse lumbar vertebral
pedicle diameters of 10 healthy adult individuals. In the
second part, we have investigated pedicles of 40 disar-
ticulated cadaveric lumbar vertebrae those having no
detectable anomaly. Since in some direct radiograms
the pedicle image was not very accurate for a healthy
measurement, we excluded some of the pedicles from
the study. We investigated 38 pedicles of 10 healthy
individuals and 79 pedicles of 40 disarticulated verte-
brae. In measurements, direct radiograms and for com-
prison, more precise radiograms obtained with a com-
puterized Digital Substraction Angiography (DSA)
system (PHILIPS ARC-U 14, GERMANY) was used.
magnification on both of these radiographs was cor-
rected by a standard measurement tool for DSA, a met-
al ball of 47.60 mm. diameter. In cadaveric vertebrae,
we also measured actual pedicle transverse diameters.
The narrowest dimension in the transverse plane was
choosen as the transverse diameter of the pedicle.

RESULTS

After completion of the measurements, we com-
pared the data. In the first group; i.e. 38 pedicies of 10
healthy individuals; we obtained two sets of transverse
diameters: magnification corrected data from direct radi-
ograms and data from DSA system. In the second
group; i.e. 79 pedicles of 40 disarticulated vertebrae; in
addition to data similar to above, we have also ob-
tained actual pedicle sizes with direct measurement,
The results we have also obtained actual pedicle sizes
with direct measurement. The results we have obtained
from these data are as follows:

1) Although the magnification was corrected, the
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actual pedicle sizes in group II differred from the sizes
obtained by conventional radiograms and DSA radio-
grams. In this group, we found that, actual pedicle size
is bigger than the sizes obtained with X-ray and DSA
radiograms for and average of 2.1 mm. (2.01 mm big-
ger when compared with direct radiograms and 2.2 mm
bigger when compared with DSA radiograms).

2) Also there is some mild difference (Approxi-
mately 0.2 mm) between the measurements obtained
by direct radiograms and DSA radiograms both in
group I and group IL

DISCUSSION

In this study we try to find out whether the pedicle
size measurement from conventional radiograms is
possible for a healthy preoperative instrumentation
planning. We have measured the transverse diameter of
the oval that represents the pedicle in PA radiograms.
Since this is the narrowest part, it is important in
choosing the maximum allowable screw diameter.

But we saw that, even there is no detectable magni-
fication, the pedicle sizes measured from direct radio-
grams or DSA radiograms do not correlate with the ac-
tual pedicle diameters of the disarticulated and fixed
vertebrae. In living individuals, the problem is more
complicated since with axial rotation the pedicle image
changes; therefore the diameters of the same vertebral
pedicle could change in the same patient with posture.
Also the lateral borders of the pedicles may not be
clearly visible on PA radiograms. Our findings are par-
allel with Olsewski who have compared various meas-
urements on radiographs and CT scans with actual siz-
es for a morphometric study and found measurements
from both CT and direct radiographs does not reflect
the actual pedicle diameter (8).

We conclude that pedicle size measurement from di-
rect radiograms is not safe even there is no magnifica-
tion.
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