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Abstract Measurements of CNR(Contrast to Noise Ratio) and SNR(Signal to Noise Ratio) of T-spine breathing
technique (TBT) using spontaneous breathing and T-spine exhalation technique (TET) with full exhalation were
carried out, and with which the more appropriate method was suggested. Both TBT and TET were examined
in a sample of fifty-three patients who visit to our hospital for spinal disease from June 2012 to November
2012. All images were evaluated with CNR measured from the differences between the mean pixels and
contrast density as setting ROI of spinous process, pedicle, vertebral body, intervertebral foramen, and
intervertebral disk using Image J. SNR was measured with the mean pixels and the standard deviation as setting
ROI of vertebral body using Image J. In CNR comparison and SNR comparison of TET and TBT, TBT was
indicated as excellent in ROI of pedicle, vertebral body, intervertebral foramen and intervertebral disk, and
statistical analysis were significant(p<.01). As TBT indicated excellent images compared to the existing T-spine
lateral radiography, T-spine lateral radiography would be reestablished and significant as applying to various
medical institutions.
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T-spine exhalation technique®} AHAH &5

el Al 2

29JSl= T-spine breathing technique®] AaF# H7}

[Table 1] Result of subject patient diseases diagnosis and
Socio-demographical variables

Category Division Frequency Percentage(%)
Male 21 34.4
Gender Female 32 65.6
30 under 9 16.98
31~40 11 20.75
Ace 41~50 8 15.09
& 51~60 10 18.87
61~70 8 15.09
80 up 7 13.21
Com. fracture 16 30.18
Osteoporosis 9 16.98
Patient Spondylosis 7 13.20
diseases Abnormality 6 11.32
Nodular 5 9.43
Normality 10 18.86
2.2 AT U
5 SHEY PE2 A 2xE S5 A AA

(left true lateral erect position)= A7l Tk, 3Hx}9]
B3} B20) 77 A @ YA A S $19) Fie.
13 2] wall buckyel] 23}elo] Sl 88 7hasA
sl 2o A 29| 23t JAle] 5HL HFR|E}y
sted telE o7 vrnkE e sk, opiE &9

el WaAIA Hdigt 237t F2olA] s {AI5H

O

X AZ7](detector) Alo]2] AZ](SID)E 100cm
oz MRHIL, A 6FFE FHOE 1249 FRE B
7] manual mode2 AANE X3t FAF B
ST B% s vlee) I 13 493
oFS, 17 EEL 12T, wB2AL WAl Aeds

TBTS 18] 2J3hsict.

HAPgH|E= flat panel  detectorZ} ZHQ_ DR

unit(Dlsscovery XR 650, GE Healthcare)E ARE-31%2

2Z7S 2 W WE 90kV, 40mAsE 2 igak—
’Szé ShAth =EEe FUsHAIT BHFE(mAs) 7
% TET& 7]&9] AApdolnz AR A8st=
%7191 90KV, 320mA, 0.125secS It & AREa}gIT). v
4, TBT+ low mA, long time2] 90kV, 20mA, 2secE A}
gt Aol o] Y10, 18], % TBTE AAL~HA 55
seA Fgehs A2 AAVIMoRA B ndz
il '5]'011 AR 2R AA sfoF ol 2%t S = (blur)
Jol LRI 713 AS 20mAL} 2sec AH5Ho]
Ut BAFES s
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[Fig. 1] Left true lateral erect position for T-spine
projection

7]&9] TETZ #Y3 947 TBTZ P JA;:
4o 2 CNRZ}F SNRS S7sto] H|wsgitt. Brte
A2 2]5le] Window width:= 1000, Window level-&
031 “JEfioll 4] T-spine F9] skinoflA] lem Holxl 33} ¢
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[Fig. 2] CNR measurements of evaluation point in T-spine
lateral image
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[Fig. 3] SNR measurements of vertebral body in T-spine
lateral TET and TBT image

2.6 S 24wy

TETS} TBTE 2¢dslo] 21531 oJAle] CNRa} SNR
o WakE 7 GAPAR AP the, AT 7k shalel
#o|& BA3H] gIsto] SPSS 18 A ZRIPS ol§
slo] 5 17 (independent ttes) S ATt A7)
%7k CNRI} SNRO| Bt} E2HAE Hlwste] 74
folde AEHArh BARAL 95% AHsEA p
ghol 05Ktk 2R BS GOl Aol} Gl Hom A%
shaict.

3. g4+ Zut

TETQ]— TBTZ &3 9AMS CNRI} SNREZ H| w3t
A3}, ZE7|&= Table 2, 3% Zo] TET 7} 6.60+0.10,
6.69+0.072 TBTY] 5.56+0.08, 5.69+0.07:r} CNR}
SNRo| 9517 el ow, CNRoJA FAZH 1t 2}
ol= 1.042 TET7} 95314 Uetom, SNRoJAE
TET7} 1.00 o] 2 o] 9<ralA) vehge. Aoz

ul felah AolE B Irkp<.05).

ZgLofl Al CNRI} SNR2 H| w3t A3}, Table 2, 33}
Zo]  TBTY:  6.50£0.11, 7.54+0.130]Ql3l, TET:
4.28+0.08, 4.35+0.082 LERGTE CNROJA] AAH 7F
Aol 2.228 TBT7} 94514 UER o H, SNRoJA| =
TBT7} 3.19 x}o|&2 ] 9314 Yelgth SA4%o2 =
- F-2lgt ZjolE H A thp<.01).

ZA|= Table 2, 31} Zro] CNR1} SNRS H| w3t A3,
TBT+= 3.98+0.13, 5.18+0.160]%]3, TET+= 0.64+0.03,
0.64+0.032 UERETE CNROJA HAIY b Aol
3342 TBT7} $4:8}74 UeRG o0, SNROJAE TBT7}
4.54 20|22 o 93| YEith BAH R ui$-
gt atelE BrHp<.01).

Z7+5-2] A3, Table 2, 31} Zro] CNRI} SNRE H| 1
3t ZAx}, TBT: 1.40£0.04, 1.65£0.050]%13, TET:
0.60+0.05, 0.62+0.04 =2 UrEP)fr:} CNRo|| A HAZ|E 7F
2lol= 0.802 TBT7F $-<31A UElRd o, SNROJA:
TBT7} 1.03 x}o|&2 ] 314 Yelgth SA%o2 =

wl$- ol AtolE ®ATHp<.01).

Z7bo] A= Table 2, 33} Zro] CNRZ} SNRE H|w 3
Z3, TBTE= 0.90+0.07, 0.98+0.060]311, TET=
0.88+0.07, 0.90£0.06 2 UEFGTE CNROJA #HAZ[H 7+
Z}ol= 0.022 TBT7} tha$ "6}7-]] UEREo ™, SNRoj
AE TBT7} 0.08 2}o]2 23 © 43514 el &
AHozE= wl$ foet XPOI% HAThp<.01).
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T-spine exhalation technique®} AHAH &5

Ayefjol| 4] &9 Sl= T-spine breathing technique®] A== H7}

[Table 2] Difference of CNR all classification on TET
and TBT image

CNR

Classification Method (meanSD) Sig.
TBT 5.56+0.08

spinous process .000
TET 6.60+0.10
TBT 6.50+0.11

pedicle .000
TET 4.28+0.08
TBT 3.98+0.13

vertebral body .000
TET 0.64+0.03

intervertebral TBT 1.40£0.04 000

foramen TET 0.600.05 '

TBT 0.90+0.07

disc spac 042
TET 0.88+0.07

[Table 3] Difference of SNR all classification on TET
and TBT image

. . SNR .

Classification Method (mean+SD) Sig.
TBT 5.69+0.07

spinous process .000
TET 6.69+0.07
TBT 7.54%0.13

pedicle .000
TET 4.35+0.08
TBT 5.18%0.16

vertebral body .000
TET 0.64+0.03

intervertebral TBT 1.65+0.05 000

foramen TET 0.62+0.04 '

TBT 0.98+0.06

disc spac .000
TET 0.90£0.06

HAMAEARE AR o, g7l uhet diteta s
(computed tomography)& AlA|3to] SHAISHE Ao Kyl
slE]o] Qlot, dubAbA gAtuko 2 ZE 9o}t &
g s ojele wgel ich e dubgAbd
el 3k Astol we Aekg st £ A, A
ArEFEE glo] FI71HE AR sl EAlHe
2 2857 glon® 21 Al ubPAE A et
I

¢

Fozk S22
archiving communication system, PACS)o|A] 23 =M
YA 98& Wintopo ZRIFHO R TAjE|ste] o]
88 15% 71 anFon], o 2o AULS s
+ Aitel g3l ofgt Heto] dasitial HiskY
o). 1E} Wintopo SR TS A ejahit] We A7k}
w2o] 2w o] oA} 284 o] ujeksirls thEo] 9tk

ofe] whal Bxkek 2w A glo] 71Eo) A 2w

PRIBAA 28 PALdE 22
ZZZ(low mA, long time)2] 7jARto 2 3148 &7|

azi Adstcie HolA ool =k shac,

Andy C[23]+= CR system 3&}o] 66kV, 50mA, 2.5sec,
FFD 100-115cm, ZAKgrid) AM&-© & TBTO| 4-84<
FASIAAL, H7)RF FAH| L F7Hdisc space) KTk Ao
+= long FFD, low kVp7} 83tk 3o
aluminuim fiter®} DR system< Z3}51H ©] 93t Cg/g-
e o AL FHBRA 1L CR system> &
Fael4 3 Asiot Heho) oz XA uel @)
Pgel s o DR GHlE A8 gl FA010)
¢15] DR system2 Z9H5HH L8tk AN A4
bae B, olmg TA WHE A ke Su
ik

Fuller[18]&= &5 =HEY A, 148% ZH(fixed
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