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(isotropic apparent diffusion coefficient) & 7% ¥ th-=3
B A AT FEG R el 19809 S EdE D 2L Y FAE AXH £ v 5HEE (fractional
(1), H81 89 At Uzt 840 L5d ol (2, 3), HZ anisotropy) & 4 0t} (7).
Z 3199 7Mo% =7 EA O A& Folrta Yk it S
Az FE A BYel he I AN el 4722 Isotropic ADC = { e 14%) /<bh@h—bzow>}
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H 25 & Bole BAle A 9Jd al59 3 EE 71 9 /numbers of high b value
27] &g AEEY BF5E& 2 2l e 71geltt. a8y
ol g A Wkl A AT X nE A Wk & HH e FA = ( \/if:” (E,»ADC)Z)/ ( / z (B)/ 3)
<o A7 2 ol & S5 Hall =4 E Aol ’lA ot - -
(4-6). B A JFL 71&E x, y, z Al W 2 78R & 594 2E7] A ASE B B4 s (mean diffusivity) 2
Bt AALA 9ol F7} X}%} = BFE H ANE B3l Ao 1x Hste EE HSUEE 014 19 $X& 7IX A H<d
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1. EHAHEIA O] HIAL

e A ARG 2= Fake] Wi wet 4 HaFE 7HA
I gon FAAE Y e AX 2 UoA o] 5t & B4
Al 4 WP S 7 2 FA oA €} (Fig. 1). T2 W
A ooy 22 BES /A T S F—| olg AFZL B
g EEd AT 1 FEL A WToE FYF S 7Y o
& S 4t (isotropic diffusion)ol 2} zf”’)r (Fig. 2). &4
2o o] YR @ Ao & BAE0 FF ol AFE |
194 &2 H anisotropic diffusion) o] 2 80 o)wj = g4k Hb
&< eigen-vector (E), L X & eigen-value (A)Z EA| 3
. 713 & eigen-vector(value) E E{ (A&, FHNZ 2 A
2 Ey(A), 7HE B2 A& E5(A) 2 HA3T o] 3 S

Fig. 1. Schematic diagram of human white matter fiber
tract. Water molecules in inter- (a) and intra-axonal fiber
(b) have tendency to move parallel to fiber tracts, e.g.
anisotropic movement of molecules.
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1o 7@ B A S, & @ Bgog FAe 43S 7o BER ¥SHEst dAR g ZUbe (9). S7HE B8
e 0l 7HAE 5 E THA, S ER 2L AR &5E Y SUEE 34, ol E HAEEA OA #ada BV B
BiA ok o 7 B9 NS A ARE EAste £ FHoEUAM 2RI HASE St FE SR #AEY
Ae 2 A3 A5 g2 Nde 2559 A3 Fxz a8 (10-12). A A o] A9 £ v g s & F20]7] HEof
HFAS gy e s Feg 29T (Fig. 3). £
HSHE oo = Fujd v SWE (relative anisotropy), &4
H] (volume ratio) 5°] ¥ W EE Yehll= A & o] £57]
T 3} 7 &3] o] fHE AL £ v et
2. NBNFZ H4 (Fiber Tractography)
Eigen vector® eigen value® 73 th 714 2 eigen
value®} W&o et M (x5, F—¢ 3F), SW(yF5, A-F
WEk), 28 A (25, Aot )R de 39S 3o
DTI-color coded maps @A B0} (Fig. 3). T3 gk& AHoj
RHFE GFE DS A ¥ ol & Fiber Assignment by
Continous Tracking(FACT) oz A4 (8), 334 4
AAGE 945 9A 29 (Fig. 4). ABA 2 94L& 997
0% ROIE fah 94 Az sh} EE a2l A2 439 o A B
& A7) W e A4 fr 2ol W 7] A R 24 ‘Fig. 2. The concepts of diffusion ellipsoids. Random or
o] A= ofok 7Heste ob2 & HAF A F3t 7] o] BHHA isotropic diffusion demonstrates same probability of

%2 o] ©3ot}, spin movement in any direction (). Restricted or
anisotropic diffusion shows different probabilities in
AN 22 various axes (b). Three eigen-vectors are calculated from
= So the diffusion ellipsoid and their quatitative values are
described as A1 (the largest one), A2 (the second one} and
A3 (the smallest one). Main diffusion direction is along

1. 5/l /&t

#747] H8 8ol 5848 ZE] AASF ARET, 2 the axis of Au.

Fig. 3. Fractional anisotropy and
DTI-based color-coded vector
maps. Fractional anisotropy
maps show high signal intensity
(high anisotropy) of white mat-
ter tracts such as internal cap-
sule, corpus callosum and de-
scending fibers in pons. On the
color-coded vector maps, red
Fractional Aniso Fops color represents tracts oriented
) in the right-left direction, green
anterior-posterior, and blue su-
EC ccC perior-inferior. Major identifi-

able structures are annotated:
PLIC ALIC CST = corticospinal tract, MLF
= medial longitudinal fasciculus,
PTR MCP = middle cerebellar pedun-
cle, EC = external capsule,
PLIC/ALIC = posterior/anterior
limb of internal capsule, CC =

Color Coded Y ector Map corpus callosum, CR = corona
radiata, SLF = superior longitudi-
nal fasciculus.
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e Aalo] orehe 47 Tl Jbssh) HAue 34 2
Ae] £8 v SuEs} 17 ) 9] WRo] A4 Re} 3Rt
o] o2& 447} Bt (Fig. 5). Gebd] £2 W 59E 9
e mAdel #1845 Bkl §837 o428 & U3 59 7]
REERRE RSN EER R RN REERE
go8t} (Fig. 6).

WA AR A% HARS g S it S
I B Eu et A Ho YA A A5 g3
213 4 2 <422] Wallerian 53 B@VP gkl g g3

Fig. 4. Three-dimensional fiber tractography of normal
adult. Corticospinal tracts (CST) are traced after drawing
of regions of interests in the corticospinal tract in mid-
pons and posterior limb of internal capsule. Different
color of each fiber shows main direction of the fiber at
the voxel point. Peritrigonal white matter and association
fibers from parietal and temporal lobes are drawn as
bright green color {arrowheads). Note abundant crossing
fibers between parietal white matters through corpus
callosum {CC]J. At the mid-pons level, red colored trans-
verse pontine fibers {TPF) and descending blue cor-
ticospinal tracts are well visualized. (CR: corona radiata).

A AR AFE GBI EetA HolA Bt

2. sux mg

by 7 3tFo A B2 e = 73k (plaque)
Ao BEF Fare 27} aEn 2gH S
ded (Fig. 7). 4wk T2 Gl A oz Hol

\-ﬂ "
N _A?_i,
>

o fr do
= o

&

| B EAabert Zstn £ v)swher)
15), 53] A4 FHF WA plaque F
g gl vlal AR olstA A& 4 ATk (16).

Fig. 6. A 70-year-old male with multiple infarctions. Left
thalamic lesion (arrowheads) is difficult to determine
the exact location on T2 and DWI. Fractional anisotropy
{FA) map shows clear differentiation between internal
capsule and deep gray matter by their differences of FA.
Small low anisotropic lesion is demonstrated in left thal-
amus while internal capsule is intact.

Fig. 5. A 38-year-old male with
left MCA infarction. Diffusion
weighted imaging {DWI) shows
acute infarction in left basal
ganglia with decreased isotropic
apparent diffusion coefficient
{ADC). Infarction is not conspic-
| uous on fractional anisotropy
{(FA) map because of the nature
of low anisotropy of normal
deep gray matter.
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Fig. 8. A 19-month-old male diagnosed as cerebral palsy
with spastic quadriplegia. He was found to have
periventricular leukomalacia on conventional MR scan.
Note decreased volume of sensory fibers in corona radi-
ata and peritrigonal white matter (long arrows}. They al-
so show decreased connectivity to contralateral fibers
and adjacent brain cortex. In-set view describes normal
sensory fibers and parietal white matter of a 2-year-old
child from psychiatry with normal motor function.

W Aol ¥ (leukodystrophy), 4 HF48 HAFE (A-
DEM), 7194 H% £33 (posterior reversible en-
cephalopathy syndrome) 2 &x3o|m¥ FojA] Wwlo] g]
E R 2 5HEe] Ay #FETE Burt o gl
U (17-20), olgt 22 AREL AAH oz E 4ut 4 Fx

£ HIM Xp|BHEAe| QME S8

Fig. 7. A 52-year-old female with
known multiple sclerosis. There
are multiple high signal intensi-
ty lesions in anterior aspect of
pons on T2 and DWI (arrow-
heads). Decreased anisotropy is
demonstrated on FA map (ar-
rowhead) and the lesions main-
ly affect transverse pontine
fibers on vector map (arrow-
head). Fiber tractography
demonstrates fiber defects in
mid pons on AP view (arrow-
head).

Fig. 9. A 60-year-old male with glioblastoma multiforme
in right temporal lobe. Fiber tractography depicts anteri-
or part of corticospinal tract invaded by the tumor. Pre-
operative consideration of biopsy and surgical route can
be done according to the findings of fiber tractography.

4’4o} FLAIRE A SoIME # 7| wf o] 223 Ak
o2 ol g5 1 Yt

HAupd] S3F9 g AR st dle HAFR T 44d
31 (periventricular leukomalacia) 9 7% 72 21 +
29 Aot AN Yo e FAA BAMIA Z (posterior
thalamic radiation) 2v] 3le A&7t 2R (Fig. 8),
olg} Zre M A FRIF W ol o] o] o7 i B AT A F
AZAA | EA7} ol AAAR &5 FA7t oA 93 ¢t
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