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— Abstract —

Accuracy of CT measurements in Pig Spine

Byung Joon Shin, M.D,, Jae Min Park, M.D.,
Yon Il Kim, M.D. and Chang Uk Choi, M.D.

Department of Orthoapedic Surgery, College of Medicine,
Sponchunhyang University, Seoul, Korea

At present the newer computerized tomography scanners provide a means for
direct measurement of the size of normal and abnormal body structures from
monitor. In orthopedics and rheumatology, CT is very important and useful
means to make correct diagnosis and treatment modalities,

In spite of its increasing importance in orthopedic field, reports about accura-
ey of OT are not common. We reviewed several reports that described about
anatomical measurement using CT or similar experiments to our study. But
there are few statements that have directly compared CT and caliper measure-
ments in spine or other bones.

So, authors performed experiments with 36 vertebrae of 8 pig spines to know
the difference of CT measurement from actual measurement. The results were
as follow :

1. In CT, bony portions including diameter of body and both pedicles were over-
estimated about 5% than actual ones.

2 In CT. AP and lateral diameters of spinal canal were 6~7% smaller than
actual measurement and canal area, estimated by the products of AP and
lateral diameter of spinal canal, is about 13% smaller than actual size.

3. It is the result of cortical overestimation around canal that spinal canal area
was estimated less than actual size.
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Fig. 2,

The specimens were cut along the
previously marked level to calibrate
the actual length.

Fig. 3.

The specimens were fixed in plastic
Container filled with normal saline
for scanning.
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Fig, 4, The gantry was controlled perpendicu
lar to spinal canal.

CT length was measured from moni-
tor

A, AP of body and width of both pedicles
B. AP and lateral diameter of spinal
canal
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Zx0] 7b%% Mitutoyorte] 237 (caliper) @ 2 2718 v¥ng ¥, 4332& sjFog #asg
A& ©E BG4 S g HEER EAEE
o H5e AAE K387 skl Ay Y
n. £ = F7e] AFA 2 49 F& Tt Table

1}.

Arbe] G2 Al o G4 HA 2 F R Ao vimdlA FHe AFAE
1E 253 SR e 7 85 Red oE #9delr] 23,2442 51mmeln FFAE
Table 1. Data from measurement of C-T and caliper in 36 specimens

C-T (,ahperw
No. body pedicle canal body pediele canal
AP Rt Lt AP Lat area AP Rt Lt AP Lat area
fmm) {mm) {(mm) (m)  (mm) ) mm)  (mm)  om) om) w (@)

1 26,50 1110 1L50 990 13,70 135.63 24,90 10,40 10,85 1100 1520 167.20

2 26.20 1180 11.40 10,60 13.70 145.22 2570 1125 11.25 1135 1470 166.85

3 25.80 12,80 1080 10,20 1560 159,12 2280 11.65 11.45 11.25 16,85 189.56

4 25,20 12,40 1140 10,90 17.40 188,66 14.75 1200 1140 1170 18.30 225.81

5 23,60 1150 11L.70 1150 12,70 146.05 22,35 10.65 10,70 1200 13,60 163.20

6 24.40 1160 11.30 1120 13,10 146,72 2375 11.25 1105 1175 14.10 165.68

7 2370 1100 1L30 1120 13,10 14872 2310 10.80 1120 1200 14.20 170.40

8 2130 11,20 1070 1150 1400 161,00 20,20 10.65 10,80 1225 1505 1B4.36

9 20,50 16,80 1080 1L.50  17.10 196,65 19.80 10,20 10,45 1LB80 1825 21535

10 2580 1200 1L70  10.20 16,50 16830 2510 1L55 1070 1145 17.30 198.09
11 29.30 11,80 1L30 8.90 16.20 160.38 2810 1045 10,80 1140 17.55 200,07
12 26,80 1260 1240 990 17.40 172,26 2545 1180 11.25 1L15 1935 21575
13 24,70 11,40 12,10 10,20 20.60 21012 23,85 1135 1L55 1140 21.50 24510
14 2240 1110 1L10 1180 14.00 16520 2160 1070 10.65 12,65 1500 1B9.75
15 2340 1090 1100 1L.80 1560 18408 21.55 10,60 10.00 1215 17.80 216.27
16 2210 1120 1170 1150 17.40 200,10 2100 1075 1115 1285 18,30 229.67
17 20,20 10.30 10,40 11.20 19.90 222,88 19.45 980 980 1245 2235 278.26
18 1740 1040 970 1400 20,20 282,80 13.00 965 915 1320 2260 29832
19 2150 10,30 10,60 12,10 14.00 169.40 20,50 950 995 1265 14,65 18532
20 2430 970 990 1L.20 1520 170,24 2250 930 9106 1210 1585 19179
21 23,70 10,00 9.50 10,60 15,60 165.36 23.25 9.35 9.00 1175 16,30 181.83
22 2150 89.90  9.50 1220 1770 21594 2L00  9.15 8.95 1215 19.40 23571
23 20.00 9.70 9.40 12,70 20.80 261.62 1890 9.10 8.85 12,85 21.35 274.35
24 2550 1190 1L60 9.90 12,10 11979 2515 1120 10,60 10,60 13.80 146.28
25 24,90 1L.70 1200 1120 13,10 146,72 2390 1L00 1L0O0 1155 13.85 159,97
26 23,40 1L.20 1170 10,60 1520 16112 2195 10.90 1075 1135 16,25 184.44
27 20,20 10,00 970 1120 14.60 163.52 j19.60 915 8.85 1L.90 1540 1B83.26
28 2150 10,20 9.30 1090 14.30 155,87 20,75 855 885 1150 1525 175.38
29 2240 890 920 1180 1560 184.08 21.75 B80  B80 1310 16820 21222
30 20.60 8,20 9.60 1150 17,70 203.55 20,25 9,35 885 1220 1R 15 221.43
a1 1930 960 8.8 1270 20,90 28543 1870 900 845 1270 21.65 274.96
a2 22,40 11,80 1140 10,80 13.10 142,79 20,60 1115 10.85 1240 1370 169.88
33 2550 1160 11,60 10,90 1370 14933 2465 1110 1110 11.35 1455 16514
34 2430 11,50 1L70  11.20 14.00 156,80 23.40 10.85 10.56 11.65 15,156 176.50
35 2430 1L10 1130 1120 1460 163.52 20,50 10.30 1050 1235 16.50 203.78
36 21,50 10,60 11,10 1150 1590 182.85 20,10 10.80 10,80 12,70 1835 233.05
Mean 23.24 10,98 10,82 1120 1573 176.97 2206 10.42 10.28 1L95 16.93 203.18
3.D. 251 097 098 0.8 245 3674 272 090 0.9 062 264 3699

* Canal area=Canal AP xCanal Lat.
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Table 2. Data from measurement of C-T
and caliper in 36 specimens

Site of percentile

vertebra value (%}
Body AP 105.51+3.74
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vlokalglm whHAQl AypvkE #R1E & Y
4.5.

Ao ©E #a GAE olsislvl flsted 4
742 8 85E F 7Y (matrix), F 84Y
{(spatial resclution), W® #7443 (contrast
resolution) & olsidleio} @r}, Hrlstmal dhe
B oS 256x256 WA 512x512% =
Parztyg BEg 3t o shdshuiE sk {pixel)
gt &3 2 aEe HIEAEE $% (matrix)©l
gt @t = dzEs & FA9 e FEE T
Wale $Ee B0 aiddeld sted o ¥
Haee sael Avlsh A5 wHe] BA7 &g
4% aan #F 998 FeAEFF S
el Ao s Aats v ddvle 2 g
W BEe e 4 (attenuation coefficiency)
g Azl GAE AFAstelof 7] el 3
28 77 Alakebe Aldel £isel 512x
512014te] F8& AH43ba] geth & A9 93
g F2 Alole] miMF WEE P Ee vHE
iz &4Eclelr st AFdMe HH (electric
potential, kV)& %Fu A%(dose, mA)FE
Z7N71 AV del SAE FRA st olg F
i ok, At g9E #49E A8 9
dxte] AE AAsE ARR B 54 (slice
thickness) 7} $23%4d ol F #4834 dx
#AaeE g vepde] glo] Mz Ahbgich oAl B
B ZA FRE RYULEE 7] 98
iAoz o e 0 e 28 5 4
o gErt He A4 FERe Ivd
E deEe v 4 Ut &
M7t sled HFe Gadds F& Hde #
(window width) 2 4% 2% &, H& ¥Usle
Zo Y F2E F E 5 UA 890, 28 4
glel 29 93 {window level B HAMdol wh
gt th2A zdsle Aol £8%dl Koehler 4
& A% 23 s@¥etE A el £
ARE +250HUAA +300HUF 7H8 2 sl
He7ke] Av|Zb AAs W AR S ET
it AAEL ¥ Y #HAE +400HU
2 3ged oe durHEd 2YEHE Ay
Koehler 492 ZAzle} vimsted Azpge] 494l
2 9AE BAANINA S Ao AlREd

— 491 —



Artsh ©F #dviel A4 ATAA gt Al
2 &33A gaste oxe dadH
{artifact) 8l "glo]l # 4 glon] orjed U
9l F{density-change artifact), 4 73 9
#{beam-hardening artifact)® @74 %% &

o

S

d {partial volume artifact)®

Krag %8 Ald2] 238 ol &3ted 238 H4a
& o Ao Ayt 45Ae fAalEda Ha
shch ole AAEe] Ansel zelrt gl ol
o]zt A7l fRlo g dgdylel 2ol B
ex AzErglch, Krag $5¢] ol &4
ZiEle WY, & dAaads 3 E
A Ay EFEEE A%E A 294 Jduig
b ipartial volume effect)
Zhgleh zeivh dA old
ol #Hdstnzt e F HEo
o Mol gl7] wifel] HatE

& 7hed g "§i319¥ A 275 e 93]
7k

of g2l HdsE F1 AR gl @

£

Y
E«“m
O?:L

o 8B o Ay & e Do

2 ME O B30 U& o 7 ghae] A e
A9 (linea attenuation coefficiency}® &4
W oeHe Hages FAHe B 2

{caleium) ol AR e 2% Ad 2§ 7ok
e #gda goog o "JGT At ﬂi?ﬁk
& Zgo] HEHEo g4 dAle 4L gy

o}, ol AL BE &7 }{EPE% & A abE %
o] e AEsE Aggoer
M Al —-‘?—-?: %—2‘ e Tr*}i'i FZo7b e
U}“ ¢} A% Kragse #

st gel wE BYAL AEAR oF 5-6%

P HEay ]’“ e g Atagc}, Smith §9&

aE HABE 8T ArAd AN B HY

A oY 13% AE HEAAGD wnsged ot
=1}

2 Bde] digte] ARER H4
o et Azee A ok 5% HEAE
Ziz vlsste] 8% A E vl ZA EFHE JolE
"’“‘tﬂ ole dEEE HFFol val #udo)
F9 vehde date Roaich
Bavley Fle oh #9249 Z}IC“-OH e
ez Ade] W] s Baslsle

| 9

Atebge] i@ zAAE olFe glgich
£ Al #9 9 (gantry) & EAMs Al B
s Ao vbF A Esctn Eastdd, A
gl oA #d ¢3)e 4-5“%39} g 4
et o] oA AHpge
of # é@ o8 Azbsigm A 4
) Aol WA gl oF 1I3%HER
sl ol A Fode] A
of Adidez Jehte #@4dog 47

©a] olE

DL gES

2

st
v

ol
N

2
;%

H] 2

DB:J;L
m
5

o

S-S U T )
X
o?,.‘. s’ﬁ.

?S‘:‘"“)‘,‘d

datel ©hF Hdol APE dopryl glEod
8utele] sfalel X FE ol Bste] ikt ¢ #
G dE5E Aldste] s e e 49
ot

L kst 3 #ddadel #H3e AHE 233
of Wlgted HFAe] HEA} HFHe H& o
5%4 % AA FH st

2. HeAdd d3As 3, $3

3. BN HBYSE Fad Ude A
=3 O] ke
A

£ Y g AT A

T HIGAA Hpuol AA £H
Hp Fee] Euldo] Ao
B @il

e ek A7 Aol 2 A3 o
QA Mo obd FEe AFoln FHEY
et EZA 27 Al F dve A
Fetefebe ool A5 dehe) zivia ‘I
bl ©E Hged 9@ A3 Ade &
b, 2214 aEln AR @A o Rl
Fel7h & 5 slewl 58] M4 79 2
Zlelle e ZAolE ZhAE 4 glvh Zehd o
23 FAE & olafstwia Fatel Fdoht 1A
dAbE AHEE 23 T

%
o
ol

A]A

-

2
[

]

7
ey

A Haban oela al
Asted HF Ao Ana} Aad ol gdvpd A
tah ©E HGe Y Y =yde $de

ele Y,

— 492 —



.

a4

i

b Koehler, P K.,

REFERENCES

Bayviev, J. C., Kruger, 1. M., and Schlegel, J.
M.t Does the Angle of the Computered
Tomoegraphic Scan change Spinal Canal
Measurements, Spine, 161 526~529, 1990,
Barpard, T N, Jr. and Seibert, T E. 1 Pedicle
Dhameter Determined by Computed Tomography.
Spine, 170 160~163, 1992

Denig, B, Amstrong, G W, Seals, K. and
Matta, Burst
Fractures in the Absence of Neurclogic Deficit.
Clin. Orthop,, 189 142~149, 1984,

L. Acute Thoracolumbar

Anderson, R. E. and Baxter,
B. ¢ The Effect of Computed Tomography
Viewer Controls on Anatomical Measurements.
Radiology, 130 189~184, January 1979,

H.. Bevonon, B, I, Pope, M. H..
Frymoyer, J. W., Haugh, L. D, and Weaver, [
L. An

Krag, M,

Internal  Fixator for Posterior

— 4853 —

6}

—

[l

g

vt

Application to Short Segments of the Thoracic,
Lumbar, or Lumbesacral Spine. Design and
Testing, Clin. Orthop., 203 7598, 195.
McAfee, P C., Yuan, H A, Fredrikson, B E
and Lubicky, J. F. ' The Value of Computed
Tomography in Thoracolumbar Fractures © An
Analysis of One Hundred Congzecutive Cases and
a New Classification. J, Bone and Joint Surg..
65A 1 461~473, 1981,

Resnick, D. and Gen. Niwayama, @ Diagnosis of
Bone and Joint Disorders. Znd edition. pp. 143~
202, Philadelphia, W. B Saunders Co., 1988
Smith, H. W, De Smet, A.
Measurement of Cortical Thickness in 2 Human

A, and Levine, E. ¢

Cadaver Femur, Conventional Roeentgenography
versus Computed Tomography. Chn. Orthop.,
169 1 269~274, 1982,

Trafton, P 0. and Bovd, €. A,
Tomography of Thoracic and Lumbar Spine
Injuries. J. Trauma, 24 506~515 19534,

Jr Computed





