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The Measurement of Size of the Pedicle Using 3 Dimensional
Reconstruction Image in Idiopathic Scoliosis
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College of Medicine, Yeungnam University, Daegu, Korea

—Abstract—

Background: This study was conducted to analyze the height and width of the pedicle of
the upper and lower levels on the concave and the convex sides. In addition, we checked for
the appropriate pedicle screw size which could be screwed in without complications.

Materials and Methods: Taking a simple AP radiography in a standing position, 99
vertebrae on the major curve with the possibility of 3-D reconstruction were analyzed after
checking the CT in a supine position of 22 idiopathic scoliosis. We measured Cobb’s angle
from a simple radiograph, and measured the size of the isthmus by the Inner Space 3-D
Editor after 3-D reconstruction with the Inner Space 3-D program in the DICOM file
transformed from CT image. We then analyzed the size of pedicles of the upper and lower
levels on the concave and the convex sides by measuring the height and width of the
pedicle.

Results: All pedicles on the concave side were smaller than those on the convex side. Their
size increased as the measurement moved from the upper to lower vertebra, except for the
upper thoracic vertebra. When the width of the pedicle through 3-D reconstruction was
compared with the narrowest width of the pedicle measured by using CT, the width of the
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pedicles through 3-D reconstruction was statistically smaller (P<0.01). Most of the pedicles
were tear—-drop or kidney shaped rather than cylindrical.

Conclusion: These results suggest that the use of the coronal plane through 3-D
reconstruction would be necessary for an accurate measurement of the size of the pedicle. It
1s important to pay careful attention to the screw size and the screwing method considering
the pedicle shape through 3-D reconstruction.
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Fig. 1. The narrowest pedicle size was measured by Inner Space 3D program. The size of pedicle was
measured using coronal image of Inner Space 3-D program after determining the level of isthmic portion
by compounding axial and sagittal image of Inner Space 3-D program.(A: Axial image; B: Sagittal
image; C: Coronal image; D: reconstructed vertebra by Inner Space 3-D program).

=70 370 ZAME
sEol7] $13jef & @7l 24

2_
=

M Ha

(

&
A
L,

£

[\ _1]1
]
Lo,
N
N
Lo
fo
A=)

), o] el yehdt 2573
o} 22319E we A4S $EiA
TH g5 F34NA @
A

o FF= 783y

etAtHFig. 3). B4
+ SPSS 10.0 for WindowsE
te] zol2 Felsts] JakelA

ig.

8
to [

o2
1%

ME
_O‘L,
¢

N

42

A

o
-

T

A #HF7o] 744

JZL"E-E

i o2
1
ol

-
o

=
=
s
Z_l

KON

X,

o
2o

oodr oo 2 rr
A\

oo x Hdo X
do 1o

QL

_umH
fr o

)
S o
8
o
r\l

42

© YUHFEAHS o &5ttt oA &
A8 ke T-test® ANOVA (analysis

Fig. 2. Measurement technique for height (H) and
width (W) of pedicle. Many of the pedicles show
teardrop shape.
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Fg. 3 Transverse pedide dianeter(D) was measured Hel 1570, &5 7ol 1070, &5 Bio] 1270,
at the mid-portion of the pedicle. 5 ool 1270, ¥ 10"e] 1170, &5 11W
o] 107}, &5 12¥o] 7o 85 19Ho| 2

of variance)& ©]-8-85itt. A, 23 2Wlo] 34, 23 3we] AL

Table 1. Measurement of height and width of the pedicle on the concave and convex side
related to its level of the apical vertebra

95% confidence
Interval for Mean

No. Mean+SD Minimum Maximum
Lower Upper

Bound Bound
Mid-thoracic 10 10.958+1.847 9.637 12.280 893 1413
Lower thoracic 11 14.859+3.025 12.826 16.890 11.00 20.08

HOP-C Lumbar 1 17.686 - - 1769 1769
Total 22 13.214+3.258 11.770 14.659 893 20.08

Mid-thoracic 10 13.548+2.216 11.962 15.133 9.69 16.08

HOP-V Lower thoracic 11 16.121+2.709 14.301 17.941 13.56 20.75
Lumbar 1 19.150 - - 19.15 19.15

Total 22 15.089+2.842 13.829 13.349 9.69 20.75

Mid-thoracic 10 3.576+1.101 2.789 4364 2.04 591

WOP-C Lower thoracic 11 4.193+0.946 3.557 4.828 3.32 6.40
Lumbar 1 7577 - - 758 758

Total 22 4.066+1.287 3.496 4.637 2.04 758

Mid-thoracic 10 4.796+1.065 4034 5.558 360 7.03

WOP_V Lower thoracic 11 4.408+1.034 3.713 5.103 2.87 6.62
Lumbar 1 7.342 - - 7.34 7.34

Total 22 4718+1.173 4198 5.238 2.87 7.34

HOP-C, Height of pedicle-concave side; HOP-V, Height of pedicle-convex side; WOP-C, Width of
pedicle-concave side; WOP-V, Width of pedicle-convex side; SD, Standard deviation.
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Table 2. Measurement of height and width of the pedicle on the concave and convex side

related to its level of major curve

9% confidence
No. MeanzSD Interval for Mean Minimum Maximum p-value*
Lower  Upper
Bound Bound
Upper thoracic 6 11.248+1.439 9738 12758 9.08 12.37 000
Mid-thoracic 46 125183166 11578 13450 5.63 1951 002
HOP-C Lower thoracic 40 16.489+3.924 15234  17.743 10.09 25.34 .000
Lumbar 7 16.002£1.875 14267 177736 13.69 18.66 034
Total 99 14.292+3908 13512 15071 5.63 25.34
Upper thoracic 6 13493+2206 11.179 15808 11.68 17.27 .000
Mid-thoracic 44 1400012734 13169 14.831 8.46 20.77 011
HOP-V Lower thoracic 38 179904214 16606 19.376 12.07 271.86 000
Lumbar 7 170501870 15322 18779 1521 19.38 014
Total 9 15789+3848 15005 16573 8.46 271.86
Upper thoracic 6  4.444+1.679 2.683 6.206 2.66 7.25 .000
Mid-thoracic 46  3997+1.117 3.665 4.329 2.04 6.53 .000
WOP-C Lower thoracic 40 5.360+1.944 4738 5.982 3.03 11.60 000
Lumbar 7 7.192+1.653 5.663 8721 477 9.66 038
Total 99  4.801£1.799 4.442 5.159 2.04 11.60
Upper thoracic 6  4340+1.104 3182 5.498 2.98 556 .000
Mid-thoracic 44 452240986 4.222 4822 2.39 7.03 .000
WOP-V Lower thoracic 38 5.478+1.542 4971 5.985 2.87 867 .000
Lumbar 7 7428t1.214  6.305 8551 6.21 9.30 068
Total % 5107£1.481 4.805 5.409 2.39 9.30

HOP-C, Height of pedicle-concave side; HOP-V, Height of pedicle-convex side; WOP-C, Width of
pedicle-concave side; WOP-V, Width of pedicle-convex side; SD, Standard deviation, *Analysis of

Variance.
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Table 3. Comparison of height and width of the each pedicles on the concave and
convex side related to its level of major curve

No. Mean+SD p-valuex
. HOP-C 6 11.248+1.439
Uoner thorac Par 1 yopy 6 13.493+2.206 032
bper thoracic by WOPC 6 444451 679 -
ars Wop-v 6 4340+1.104 :
. HOP-C 4 12.404+3.168
Vi thoraci Par 1 pop-y 4 14.0002.734 000
oracie by WOPC 1 3990+1.112 o0
ars wop-v 44 4522+0.986 '
. HOP-C 33 16.626+3.973
Lower thorac Par 1 pop-v 38 17.991+4.214 000
wer thoracie b o WOPC 33 5.410+1.981 .
ars wop-v 38 5.478+1.542 :
. HOP-C 7 16.0021.875
_— Par 1 pop-v 7 17.050+1.869 06
Hmbar by WOPC 7 7192+1.653 4l
ars Wop-v 7 7498+1.214 :

HOP-C, Height of pedicle-concave side; HOP-V, Height of pedicle-convex side; WOP-C, Width

of pedicle-concave side; WOP-V, Width of pedicle-convex side;

*T—test.

45

SD, Standard deviation;



—3A)3] - g

Table 4. Comparison of height and width of each pedicles of apical vertebra on the

concave and convex side relation to its level of major curve

No. of Api
Ove(z) Itebfallcal Mean+SD p-valuex
. HOP-C 2 132143258
Pair 1 HOP-V 2 15.080+2.842 000
. WOP-C 2 4,066+1.287
Pair 2 WOP-V 2 471841173 01

HOP-C, Height of pedicle-concave side; HOP-V, Height of pedicle-convex side; WOP-C, Width
of pedicle-concave side; WOP-V, Width of pedicle-convex side; SD, Standard deviation;

*T-test.

A AFAEE Bl Dol BAFHAA FAHoz ATHE HFH s #
o HFAo Z3} 244 AQ HFH @5 FF AHoA BES vkl ofepd AF RG] HF
S 53 W Gl HFAe & 6 AL TG4 RL, A BY B IGF
A Al HFAEke] Wole EAPAN A9, B HdFd 725 7 HFAo] 1277
=9, 9 F5F 28l 8F BFOA 33 (665%)ATE HIE A E -3 R
2 QTS Bl Qo BFHAA Y HFT Wolrt Al AT A4S 7 = %l
o Zo] BAH R FoeiAl AAUTHP=0.01)  AARE T FFolA olzidt Fejr} go] @
(Table 5). AHJL &9 5 2 8FE A5E 47

Table 5. Comparison of width of pedicle by coronal image of 3-D reconstruction and axial

CT image
No 3-D reconstruction Axial CT pvalues
Mean=SD Mean=SD
Upper vertebra 6 4.444+1.679 4.590+1.327 004
WOP-C Middle vertebra 46 3.997+1.117 42140977 004
Lower vertebra 40 5.360+1.944 5.461+1.495 004
Lumbar vertebra 7 7.192+1.653 7.434+1.803 004
Total 9
Upper vertebra 6 4.340+1.14 4627+1.116 .000
WOP_V Middle vertebra — 44 4.522+0.936 4.746+0.902 .000
Lower vertebra 38 5.478+1.542 5.809+1.551 .000
Lumbar vertebra 7 7428+1.214 7.779£1.514 .000
Total 9%
WOP-C, Width of pedicle-concave side; WOP-V, Width of pedicle-convex side; SD, Standard

deviation; *T-test.
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