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ABSTRACT

The fractional anisotropy value of the basal ganglia fibers in the brain gray 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 of measurement analysis, the fractional
anisotropy measurement value was lower in smokers than non-smokers in all areas, and the FA value was
statistically significant. smoking significantly affects all the anatomic micro structural changes in the brain gray
matter and damages the nerve fiber tract. As a result, it can affects functional abnormalities related to the minute
changes of the brain due to smoking.
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Fig. 1 SIEMENSE Medical MAGNETOM Skyra 3.0T.

Ao Ang5S Qg AAPHIE Fig 13 2o
3.0Tesla  A}7]-5H 9 37d=|(SIEMENSE  Medical ~ system,
Germany, MAGNETOM Skyra)S AF&3I3ow dlo]E g
55 918 541 I 64 Channel head coil S AHE-5191
= Q2 5 dH(Axial plane) 0% £S5

3. 5 #xdlA A Parameter

] Frtel g 2] Parameter DTI 9342 Table. 1
single-shot spin-echo planar image(EPI) pulse sequence®ll ] &
53120} TR(repetition time)+= 4600 ms, TH(echo time)+= 74 n,
FA(flip angle)x= 90, NEX (murrber of exciting)+= 2, FOV(field of
view)© 250 mm x 250 mm, Voxel sizet 2.0x2.0x2.0 mm,

bvalue™= 1000 sec/mnt slice thickness™= 2.0 mm, direction 30

HSE scan time= 5% 27327} A Q5

Table. 1 Brain diffusion tensor image paramter

PS TR TE FA NEX FOV
EPI 4600 74 90 2 250
. slice directi scan

Voxel size  b-value thickness on time
2.0x2.0x2.0 1000 2.0 30 5:27
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Fig. 2 Brain diffusion tensor image analysis method.
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III. RESULT

1. Q7] Q17 AL3)EHA E4E %
AFPe] QI ALSIEFA A WA= Table. 29 2Tk
A 170510022 e HalHe 41.894|9.0m
30-3941] o317} 457(26.5%), 40415041 o137} 12 575(73.5%)
o]cﬂq_. —50;] (SR=A “j_aqq_ » 93n:](54 7%) “_—,_aqxl oLr/Fa 36
3(2.2%), “T5TF @A AP 4175(24.1%) 01T

Table. 2 Distribution by sociological characteristics of
population

. A frequency ratio
characteristic division (N) (%)
sex male 170 100

ace 30=39 45 26.5

€ 40<50 125 73.5

yes 93 54.7

smoking no 36 21.2
smoke&cut 41 24.1

2. F4 WE ¥ W@ H9 9 FAZ One-way

ANOVA

Ao W& ¥ 3] (Gray matter)7] 413 FA%L
©] One-way-ANOVA®| Z3¥}+= Table. 33 7t
#  Lt. Caudate nucleus(4%: 1|43l sk FAGL
° Azt Hitol 0.2165+0.01430] 3L B E AR <]
Ht&  0.2705+0.00980] o™ FAAFS] Hte
0.2153+0.0168°] AL FAALe] Hato] H|FAA}S
HHT 0.060 RFokom FAAHSR fojgk Afol
7} A A THp<0.05). Scheffe AFS 752 3o FAZLS
FARTE AR B Sekal 5AA vl S AAtE
o} FAZLo] Ykt}h Rt Caudate nucleus(22% 1At
ahell gk FAZES SAAF HAto] 0.2119+0.130309]
Rom HlEARLe] Ht2 0.2644+0.0098°] L T
Azpe]l FHFL 0.2111+0.015001 08 FdA=e] 3
ol Bl AR FrH T} 0.0525 Wk FAA L
= folg zkel7b AATHp<0.05). Scheffe AHS- 7
SANS] FATHS FAA7F oA EY W =
AA7E ¥ F AR FAZLo] Wkt Lt. Amygdala
(8% #HAxAhol  tHZF  FARRS Sz Hitol
0.1899::0.0097°] %1 ©.14 H] -1 2} 9] Sy
0.2212+0.0197°] AL FAR}FE] -2 0.1889+0.0099
ojglomn FAzte] Hqfo] nlFAALe] HFHT)

0.0313 A% %l FAH = Folg 2ol7t
A tH(p<0.05). Scheffe A5 7&%2—? o F

A7F g AR R WEekal AR Bl EARRE S FAGE
o] oItk Rt. Amygdala(2.E% AEA)ol| & FA
2 FAA Fato]l 0.1809+0.0086°10 0 HE<AA}]
Gt 0.222240.0082° 1031 HAARE] 7t 0.1826+0.0010
ojlom FARFe] Hato]l HIFAA] HxHTh
0.0413 wotal SAHe= Fog |7k AT
(p<0.05). Scheffe AF$- AT AT FAZES FAA7}
ARG Wokal SAA7 v F AR R T FAGEO]
=kth Lt. Accumbens area(¥% =91 Aol o
3 FAZES S 2F 9 0] 0215200141010 HFE<}
o S 0286940015801 wARle]
0.2208+0.0169¢| A 0™  FAzte] Hito] HlFAAt
o] W KT} 0.0718 RSkl BAF 07 Fo] x}o)
7F DA TH(p<0.05). Scheffe A+ HASZA3Fe] FAFL
< FAAT FAARG Sekal St vlEFAAE
T} FAZEe] S9IT) Rt. Accumbens area(L. 2% 9] H
LAl tig FARLS FAAF o] 0.2283+0.1605
o]glom H|gEARLe] HS 0.3001£0.0149°]A3L =
Azfe] S 0.2328+0.01840]10 o1 EAx}e]

o] M| FAxte] F K} 0.0718 Wil FAH o=
Fo% ZFo]7b AATHP<0.05). Scheffe AMF- 752
o] FARHS FAA7E F4A Bk Wk Fdat

7} ¥ &R B} FAgo] sttt

Table. 494 H.o]Z=o] Lt. Globus pallidus($1%:
2ol digh FAES 52F o] 0.3955+0.0113
ojlom HFARFS] HS 0.4288+0.01050] L
AR HHEFS 0.3956+0.01280]0 01 FAALe
Hyto] vl FdAAte] Hy R} 0.0333 Wk TAH
o7 593k 2Fo] 7} AU THp<0.05). Scheffe AFSE 7
S A% FAGS A7 AR @oka =
AA7E M FARETE FAgEe] wSkth Rt Globus
pallidus(2. 2% =)ol 3k FAZES S Ht
o]  0.3400+0.01040]21 o™  H|FARFe]  HIFS
0.3728+0.00820] 131 FAXA}] -2 0.3402+0.0117
ojglomn FAzte] HHifo] H|FAAS] HtHT)
0.0328 StSkar FAIA o= ok Aozt AT
(p<0.05). Scheffe A}$- ASZA T FATS SAA7}
TAAET SHekal FAAE v FARE T FAGEO]
SOt} Lt. Putamen(¥1%: 3] Zh)oll st FARES &<
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b 3ol 0.2165+0.00720] o™ Bl FAR}e] ot
S 02501£0.0087°193 AR HES
0.2206+0.0083°] 1 2. FA=}Fe] o] vl FAAL9
Wt ETE 00336 WSkl SAA SR frolg xfo]7}
A A THp<0.05). Scheffe A+ A5 23} FAZLS
AA7F FARFet HFARET shokal FARRet
FAA R FAFEe] Wotkth Rt Putamen(QS%
Zhel gigk FARES 2F Hato] 0.2119+0.00820
Ko nEAzte] HS 0.2454+£0.01000] AL 3
Az}o] HFL 0.2144£0.00790] Q01 FeAzpe]
o] vl EARte] Het B} 0.0335 Wkl £
2 o3k 2o 7t A A THp<0.05). Scheffe AFF- 7
A7}o] FAFES A7 adzke}l v SRR v
(i AL HFAAETE FAgEe] wokth Lt
Thalamus( % AlZhell gk FARLS FAA Hqto]

& g
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| =e)
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0.0109°] 3L
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H| S xe] Hf W} 0.0526 S

R FAASE Fod Abo]7t AU THp<0.05).
Scheffe AFF- 5479 FAZHS SAA7F 5 AAE
o siokal At vl EFAAE T FAgke] Bl
Rt. Thalamus(2. % Aol tigh FA#ES AR
o] 0.3153+0.01250]R00™ H|FAAe] Pt
0.3674+0.0093°] 1 3L H) &AL Ht

0.31410.01450] ] 2.1
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Table. 3 One-Way-ANOVA with related variables according to smoking (N = 170)
smoker (N=93) none smoker (N=36) smoke & cut (N=41)
Basal ganglia (a) (b) (c) F/ip post - hoc
Mean SD Mean SD Mean SD
Lt. Caudate nucleus 0.2165 0.0143 0.2705 0.0098 0.2153 0.0168 210.266/0.000 b>c>a(scheffe)
Rt. Caudate nucleus 0.2119 0.1303 0.2644 0.0098 0.21.1 0.0150 237.999/0.000 b>c>a(scheffe)
Lt. Amygdala 0.1899 0.0097 0.2212 0.0197 0.1889 0.0099 90.700/0.000 b>c>a(scheffe)
Rt. Amygdala 0.1809 0.0086 0.2222 0.0082 0.1826 0.0010 299.139/0.000 b>c>a(scheffe)
Lt. Accumbens area 0.2151 0.0141 0.2869 0.0158 0.2208 0.0169 303.056/0.000 b>c>a(scheffe)
Rt. Accumbens area 0.2283 0.1605 0.3001 0.0149 0.2328 0.0184 262.816/0.000 b>c>a(scheffe)
Table. 4 One-Way-ANOVA with related variables according to smoking (N = 170)
smoker (N=93) none smoker (N=36) smoke & cut (N=41)
Basal ganglia (a) (b) (c) F/p post - hoc
Mean SD Mean SD Mean SD
Lt. Globus pallidus 0.3955 0.0113 0.4288 0.0105 0.3956 0.0128 117.829/0.000  b>c>a(scheffe)
Rt. Globus pallidus 0.3400 0.0104 0.3728 0.0082 0.3402 0.0117 142.819/0.000 b>c>a(scheffe)
Lt. Putamen 0.2165 0.0072 0.2501 0.0087 0.2206 0.0083 249.663/0.000  b>c>a(scheffe)
Rt. Putamen 0.2119 0.0082 0.2454 0.0100 0.2144 0.0079 210.311/0.000  b>c>a(scheffe)
Lt. Thalamus 0.3014 0.0143 0.3540 0.0109 0.3017 0.0144 209.521/0.000  b>c>a(scheffe)
Rt. Thalamus 0.3153 0.0125 0.3674 0.0093 0.3141 0.0145 253.616/0.000  b>c>a(scheffe)
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IV. DISCUSSION
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B U 2 A Sl we ¥ 2 AAPA
8 AANA AN ARADAT FFS
NEEIIETE

I AT FAfrell uhE i 39 (White matter) 71413
(Basal ganglia) 71| FA%}2] One- way-ANOVAS| Z7}= |
3|2 Gray matter) 7919 7)*|Basal ganglia) FAZ:
One-way ANOVA ZA¥R= ROIE S73F FE ol <],
HIEAR], SdxjelA] BARSE frefgh zlo7t Jdxiom,
Scheffe A15- 7%5-23}2] Lt. Caudate nucleus($1% 1[43Y), Rt.
Caudate nucleus( 2225 1PJ3l), Lt. Amygdala($125 3HEA)), Rt
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