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ABSTRACT

The fractional anisotropy value of the brain white matter region was analyzed by Tract-Based Spatial
Statics(TBSS) method after acquiring the diffusion tensor image to identify the presence or absence of brain white
matter damage to smoking in male. As a result, smokers showed lower fractional anisotropy than non-smokers in
all areas but fractional anisotropy values were not statistically significant. the fractional anisotropy value, on the
other hand, was statistically significant only for the right choroid plexus. In other words smoking, although, does
not significantly affect the micro structural changes of brain white matter, it affects the choroid plexus area.
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I. MATERIAL AND METHODS
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Fig. 1. SIEMENSE Medical MAGNETOM Skyra 3.0T.

AT ARES5S A3 AP = Figo 19
2ol 3.0Tesla 27|78 9 /37d*|(SIEMENSE Medical
system, Germany, MAGNETOM Skyra)E A}-&3}%1
o HolHI5E % 74 Y= 64 Channel
head coilS AFE3A T & F4S & AW (Axial

plane)o. & & 53} T},

3. ¥ BAEA 94 Parameter

x| Eabel A g 2d2] Parameter DTI %3732 Table 1
3} 7+o] single-shot spin-echo planar image(EPI) pulse
sequence®l| A 53} TE TR(repetition
4600 ms, TE(echo time)™ 74 ms, FA(flip angle)™
90, NEX (number of exciting)© 2, FOV(field of

view)™ 250 mm x 250 mm, Voxel sizex 2.0 x 2.0

time)+

x 2.0mm, b-value:™ 1000 sec/mm’ slice thickness:=
2.0 mm, direction< 308, scan time 5% 27x%7}

Ea R

Table 1. Brain diffusion tensor image paramter

PS TR TE FA NEX FOV
EPI 4600 74 90 2 250
- Voxel size  b-value .slice direction scan
thickness time

- 2.0x2.0x2.0 1000 2.0 30 5:27

553 94& FSL(FMRIB Software Library
version 5.0) 22X E o] F7|AE o] &3] A3}

Ak BE gidzte] 9 BAS sde 2ddA
HA57] 98 53 94S Fig 2, Fig 39 #o]
A A ke #AHS AR 4 DT 94 I5
Alol] o] wlgko 2 917}sl= Gradient coil®l 23]
A A BHE eddy current®} B/ &5 Al HE o] &
21S WA $138te] FSL, FDL =75 o]-&3}
At} FF AA Aol Brain mask F4S 235}
o] o]F FA, MD #< AlXtsl=d o]&33lth %
Al HAHoR F5S Golr TG Ao A9
FA, MD #& F%3}7] 9l3le] TBSS(Tract-Based
Spatial Statics) =75 ©]-&3} T} TBSS #24] &)
of vA A=E A L A

}4¢ AP F RE 4L
771 98 AFs A4S ARy olw) 475
T W g BAHe EE FUOR BEHE
MNI atlasE ©]-&3ko] g3} A ZTh AGafsh 34
7 gare AW WA I uag wasel ¥
E o9l MNI 3702 Atk AZTHY
Aireh B 94 FA, MD @S B9Y ¥
FZ38t7] flete] ¥ S P2 FSLolA AlEs)
=  MNI atlas®} Harvard-Oxford cortical and

subcortical structural atlasesE ©]-& 3} o} 2021
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Fig. 2. Brain diffusion tensor image analysis method.

Fig 3. Brain diffusion tensor image FA map and
Color FA map.

5. BAEAN WY
EAZTZ WL SPSS 21.0 Versio

e
ATFAISFH B J1EEA L NEEHS

=

J
>

66™ (38.8%), 715 (HF1L) 268 (15.3%), T3 787
(45.9%)0l0 e AT = 1E 457(26.5%), 7]
2(E7) 125%(73.5%)°1 AL &2 a1Folsl 49
H(28.8%), (A= 10678 (62.4%), e o4
1574 (8.8%)°l ATE. AAL AHEA 319(18.2%), A
vl 2~ (B2 3278 (18.8%), AF2 309 (17.6%), 7]
=2 5778 (33.5%), D=4 207 (11.8%)°] 9o
A5 150-3005H "] TF 547(31.8%), 300-450%HY
n) k597 (34.7%), 450-600%H w]Rk 3775(21.8%),
6007+ o)Ak 204 (11.8%)°1ANL  FAFF= «1
Hd 9378 (54.7%), “T1H A 2T 365(2.2%), “I
o A EAT 4178(24.1%) 0] Tt

Table 2. Distribution by sociological characteristics of
population

characteristic division fri/(%lﬁ]e)nc r(%zg)
sex male 170 100
30=<39 45 26.5

e 40=50 125 73.5
Buddhism 66 38.8

religion Christianity&Catholic 26 15.3
irreligion 78 459

. unmarried 45 26.5
marnage married 125 735
high school diploma 49 28.8

achievement college degree 106 62.4
graduate school 15 8.8

office worker 31 18.2

service worker 32 18.8

occupation professions 30 17.6
technical post 57 335

simple labor 20 11.8

150<300 54 31.8

income(ten 300=450 59 34.7
thousand won) 450 <600 37 21.8
<600 20 11.8

yes 93 54.7

smoking no 36 21.2
smoke&cut 41 24.1

FAol mE = W (White matter)#k2] One-way-
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ANOVAS] A¥= Table 33 Fu. WA CC
Anterior(¥] 1.9 +E)ell dig FARLS A9
H3to] 0.5954+0.0205¢] A o™ M FAALS] HtS
0.5965+00168°] AL = <A=}Fe] -2 0.5884+0.0220
ojom FAxte] FHato] HFAAS] HET
0.0011 HAA T EAI A o2 23 2ol 7} g1t
(p>0.05). CC Central(*] E}X.2] <)ol st FARL
2 ZAA] H o] 0.5418+0.03350] o H|EA
ko] H it 0.5475+£0.0289°] a1 FAAF] Ht
0.5409+0.0327°1 o1 FAx}o] Hto] H|FAA}
o] W HTE 0.0057 Rk SAHSE fFolg A
o] 7} §ltH(p<0.05). CC Posterior(¥ EX.2] F %)
of that FAZS FAAF Hito] 0.7478+0.0213°]
o H|ZFAAY] HES 0.7522+0.0267°] AL T
Zbe] HtS 0.7514+0.02560]1 0 o1 EAzte] it
o] Bl &AL HH T} 0.0044 SEokal BA Ko7
93k 2Fo]7F 1A THp>0.05). Lt. Cerebellum(Y %
2y e g FARRS  FAAe Hatol
0.3582+0.0084°] 3] ©. 1 Hlioﬂx}ﬂ S 0.3588+
0.0089°] 3L T AR}FS] 72 03583+0.0117°] A
o FARe] Hato] HEFAAe] HE T 0.0006
Woka BAIHOR Fogk xol7b §LATHP>0.05).
Rt. Cerebellum(2. 2% A4k Fyo] i3t FAFS &
A} Htol 0.3699+0.00890] 1 0. H]FAx}e] H
S 03704£0.0116°103  wAxe]
0.371440.01120]1 o FAx}e] Hyo] HS
o] HFH T} 0.000559% TAA O R F2]% Ao
7} 1 THp>0.05). Lt. Choroid plexus(1%: &%)
of that FAZ2 SR HFo] 0.2347+0.04230]%)

o B]EIzte] He 0.2501+0.0363 ©] 2L uoﬂXM
HS 0.2301+0.003870]1 o1 Fdxte] Hfol
1 &Axe] HErth 0.0154 S EAZ R &
zto] 7k ¢l th(p>0.05). Rt. Choroid plexus($-
2% wetFyo] oigk FARS FAA Htol
0.2379+0.0387°] 1 .1 H] F A=} H L 02544+
0.035001 3L F<AAFS] HS 0.2302+0.0386°]
o FARte] ato] vl FAAS] FH T} 0.0165
weka BAIH o R Fost zo] 7k A A THp<0.05).
Scheffe A% HEZ 9] FAFS SAA7F HEA
AR Yok FAxs} FARRY FAZo] Wk
t}.

F

2

T

It o
B o

Table 3. One-Way-ANOVA with related variables according
to smoking(N = 170)

none

smoker smoke & cut

N= smoker Ne41
Brain ( (3?3) (N?G) ( © : post
: ®) o
region

hoc

Mean SD Mean SD Mean SD

CC Central 0.5418 0.0335 0.5475 0.0289 0.5409 0.0327

Lt.
Cerebellum

Rt.
Cerebellum

Lt. Choroid

Rt. Choroid

CcC
Anterior

1.620/0.

0.5954 0.0205 0.5965 0.0168 0.5884 0.0220 "5y,

0.490/0.
613

CcC
Posterior

0.599/0.

0.7478 0.0213 0.7522 0.0267 0.7514 0.0256 511

0.059/0.

0.3582 0.0084 0.3588 0.0089 0.3583 0.0117 943

0.329/0.

0.3699  0.0089  0.3704 0.0116 03714 0.0112 "7,

2.652/0.

0.2347 0.0423 0.2501 0.0363 0.2301 0.0387 073

plexus

4.110/0. b>a>c

0.2379 0.0387 0.2544 0.0350 0.2302 0.0386 018  (scheffe)

plexus

ol ¥ dr XN @ ool 2 8w fu

Iv. DISCUSSION
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