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[ Abstract | Objective
(ADC) values in the white matter of children suffered from tuberous sclerosis complex (TSC) with those of

To compare the magnetic resonance ( MR) apparent diffusion coefficient

healthy controls, and to explore the association of ADC values with the severity of neurological symptoms.
Methods
hospital during December 2007 to June 2012 were enrolled. The ADC values were measured in the frontal,

Fifty-two patients with clinically confirmed TSC who underwent MR diffusion-weighted imaging our

parietal, occipital, temporal and cerebellar white matter, and were compared with those in age-matched healthy
controls. According to the presence of epilepsy, mental retardation and autism, the neurological severity scoring
was conducted, and the correlation of neurological severity with ADC values was analyzed. Results  ADC
values of the white matter were higher in the TSC patients compared with the healthy controls, and the increase
of ADC values reached statistical significance in all regions and all age groups (P <0.05) except for the tempo-
ral and cerebellar white matter in the age group between 1 and 3 years old and the cerebellar white matter in the
age group between 12. 1 and 18 years old( P >0.05). There was significantly positive correlation between the
ADC values and the neurological severity of the TSC patients (P <0.05). Conclusion  The increase of ADC
values in the white matter of TSC children indicates white matter myelination impairment or development disor-
der, which may be the basis of cognitive disorder in clinic.
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(apparent diffusion coefficient, ADC) {H &, W2 TSC
JLEE G 5 5 1E % L B 1 BT 0 22 5, w12 3R
TSC B LG A5 ADC B 5 5116 RSB FH M

1 #ZRETE

1.1 AR %

2007 412 J] % 2012 4F 6 AT PRERL K= M| L E =
BEsti2 IR SOAR GO S B 1Y) TSC 52 ], Forh 55 % 34 44,
P18 B, AR 1.2 ~18(8.6 £3.5) % . Fra i3 1998 4
X EH TSC L2 Wibr eIz, BEHK1~3 % >3 ~6 %,
>6~124 >12~18 XK 4 41, dEBE[FIHITT UK MR i 4r
A ) R R T TAC 1% fit R A A 255 52 45 kg o B2, o 55
34 1), L 18 ] AE 3 1.2 ~17.5(8.6 £3.5) %7,

1.2 Z&%

1.2.1 MR 4 MR ke L EE AR AR 15T
Signa HD i L 4R AX, Fir A f8 3 e 1E 8 X B4 47 MR T, A
(T, WI) T, AL (T, WI) T, AR 557K 52 (fluid attenuation
inversion recovery, T, Flair) &z DWI s{{% , H:r DWI % 0135
T 4% (echo planar imaging, EPT) ,J2J8& 5 mm,)Z[E]#E 0.5 mm,
PLEF 220 mm x 260 mm, %F [4 256 x 256, TR 5 000 ms, TE
130 ms, 7EAH B3 B 2.y 2 5l 3 A4S J7 [l BOss B2, vk ol
AL E 53512 0 A 1000,

1.2.2 ADC {Hilll & FE AWA. 4 J5 A0 H T VR s A R AL
AEF N ADC B, & ADC A, 2485 X 45 g B g ()
JiG ZEHT A K ) T (I 2= TR K7 ) A i (0l i 25 )5 7K

S ) - O S A0 AT ) B /NI PR 3 KT ) R T
12 22 Bkt , ADC EERSUI 48
1.2.3 GRS EREES WS Chou 21 1iE4 &
G2, 1 2 AR E TP, 0N R E 15 5 LA IR
PIE SR BT 143 B A P22 2 e A 17 ™ B R
1.3 it o

B x =5 o5, KT SPSS 13,0 Gt 440 Mro Wi
ADC.{H 22 [ 2 52 R B SEAREAS ¢ KB, TSC s PR 17 ™ 3
5 ADC {EAS (LAY AH KR Spearman #5507 o

2 HR

2.1 TSC % #L MRI £
47T IR MEERT 2 RE%, T, WI 25EfH&SES
(B 1A 2A) T, WI 2F{%{5 5 (B 1B.2B) , 4515 R/ANA—, i
FUEHE 2T = B i = AR R E R AL 45 Bl &
RS ZE TS, T, WL 2RIKGES T,V 2F & {EY,
T, Flair 28 =55 (B 1C.2C) ikl 2 7 F4 ik Tt 2 b
I ST X R , 38 4095 kb & A= AR o T 9 491 3 iy 11 o oK
LA A5 T A
2.2 TSC a5 E#% 302 ADC ik

AR LTI 24HR X ik 1 5t ADC (B 355 F X RAL (&1 1D,
2D) Bk 1 ~3 B AW /N L > 12 ~ 18 B 4F % 21 /N i
ADC {H5X IR TC B2 AN (P >0.05) , HAR AR 45000
fisi 5 ADC {H S5 X BN 2 A el 22 (P <0.05) . L& 1,

(8]

AT\ WI Z2H 5455 ;B: T, WI 248155 ;C: T, Flair T & F AT L E S A #AKRSHE 5D ADC B AN IR s a

@i

i ADC 3454 5) 4 919 x 10 ~*mm?/s #2917 x 10 ®mm?/s; SM s £ £ 4B T+~ 2 K& ¥
E1 3 54T HEELESZMN MRI R

(B]
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AT, WI ZH# 5455 ;B T, WI 2#1&45 5 ;C.T, Flair 72U vt &R A& Tiet K EBE R K542 5 ;D ADC B ; &AM T 4 et s & i
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*1 AEEHE TSC A5HBAREEE ADC EEE( x 10 *mm?/s, x =)

AR B 415 n it Ty As iy N
1~3% TSC 4 7 918.3 +17.92 913.5+19.82 920.2 +15.62 888.6 +14.6 899.8 +16.2
Xif 7 881.4 +32.7 880.3 +29.2 878.5 +35.1 875.9 £22.0 891.4 +18.5

P14 0.023 0.036 0.020 0.230 0.120
>3~6 % TSC 41 11 908.9 +25.62 915.9 +30.32 924.7 +£28. 4% 913.4 £25.3% 912.1 +24.8*
Xif 11 876.9 +27.0 876.8 +26.2 872.6 +25.6 874.4 +33. 9 869.9 +32.8

P 0.042 0.026 0.004 0.031 0.025
>6~12 % TSC 21 23 900.7 +39.8* 895.4 +41.92 914.2 +28.3% 882.7 +35.92 890.3 +41.7
R 23 856.6 +33.0 848.4 +37.6 870.0 +34.5 836.7 +29.2 853.2 +32.0

P 0.043 0.047 0.027 0.022 0.041
>12~18 % TSC 21 11 875.7 +33.0 877.7 +33.52 862.0 +35.3 832.7 +38.42 823.6 +53. 1
W HR 20 11 832.4 +27.5 830.7 +29.3 817.1+36.7 780.1 £38. 1 797.3 +34.0

PA{H 0.021 0.016 0.037 0.025 0.292

2.3 ADCAAZALL TSC s Rymth = ER X & Wi TR R X B, i — 25 RULRH , TSC kA 28 bR 1

52 g R AR 48 411(92.3% ) B 1R BV IS 35 B
(67.3% ), IRAAE 15 1] (28. 8% ) o % 1& 47 K iV 4 3 40 &
L1 41,2 4335 24 4,1 4335 17 il BiR/NG 191 BT Ak, R 4% 6
JG 5T ADC B T iR P2 1 551 PR 1 3 G =22 IR0 A7 A o 350 56
(P<0.05), W2,

£2 TR ADC BT SIEHKFEEERE (FESRITES)
BTN

a5 %

w5

1453 17 33.6+6.8 34.2+5.7 34.3+10.3 31.3+7.9 37.4+8.7

25 24 44.5+9.2 41.1=x11.2 43.7+12.2 48.8+13.2 42.5+11.7
35 11 59.4+4.3 56.8+8.4 49.8+8.9 63.0+6.9 45.1+9.6

no BMAR DA HrEs EMak RER

r{H 0.355 0.321 0.279 0.445 0.244
Py 0.010 0.020 0.045 0.001 0.081
3 g

TSC J2& (i TSCI F1 TSC2 Kk [F 28 728 I 5 iy — Fh i
Yo R B s AL TR , SR 28 A48 5 | AR N 2R A =)
Hamartin £ Tuberin 4z B A 2 , 5200 & B F MR 09 240
oAk B E BRI T UG O SR 2 A
T RGP . PR RS2 B2 TSC
) H LB, R 5 | R B A BOE T 1 2R A
LR, PR RUAR A 10 JR i TSC I R332 Wi fn i i
PEAG A AT RE, H BTG ¢ TSC [ 4 14 45X 248
AR R 2/ K )2 T 451 VAR 451 LA S A e 7 AL
T2 R S 9 R 7 T 7 TR T TSCHR 2 IR 11
o 8 O IF 5 410 U e A, Bl [ AR Ar F g &
B, TSC R 1 K2/ B2 )2 T 28 41, ik 1 5Tt 7T g7 7E
TREE R A AR A , X PR AR b 3 B2 36 BRI 11 5 N 7K 43 F
SR ECEEIE A ACAE , S I A T R R I R 2T A
gER . BTILEA TARK A B, S4FE R B
ik £ J5 5 A Ak R BE AN TR], HE ADC AT RE AR AE B0 R 22
o KT, BT —4L L TSC & HAE R I T
ST G BT ADC B, I DAAES4 FE T B A9 gt R L
HAE R R 25 SR R A AT A A 1 5t ADC B

HRTE B MR 14 9T R & 30— S0 T8 25 A5 B i 2
A, BUAE B9 IR 5010 A7 T B B G 2, DWI i 1%
AR ADC {805 7T ASHURR b % 0356 S35 75, 336 g TSC
(AR PG SR T S — b8 hT

DWI BGEAE S FACE F il MR G4 AR, 5
W ZH K S TR EOIR S, e 2 Ak i 4R R ADC
(8, T3 5 PR TR A A4S, 2 2 P K 4 ik s e,
ADC {H T+, )22, ADC {HFA%. kA& ADC {586
WAL AT G, T A W 18, M 1 O B A S T
ADC {1 7 AR, 7% 28 e B o B8 355 140 Ji 19 5% ADC (i
MBI T 3% — A, 75 TSC S, ADC {H 75
B T2 LR I 11 S T 10 S A A v 2
W E BOAEIR B2 R B S S O 2 2T 4 Y K
S FIREOZ S R IUIC 7 B MR, N5 & ADC (B 7+
R, TR R 2 S Bk B AR R R A
ZERZETL , FLAE B TG A P 28T R B2 AT A R 6
B B T IR BOR A B , T R 2 S8
IR 15 ADC {F T B St R =2 — %05 93 4 S 1
57 RANE SRR K TR, A SRR S RS £, K4y
T R, TR AT 51 ADC (B30, A 28 5 1]
1,1 ~3 SARIS LI AN > 12 ~ 18 % 4RI 2/
i ADC {545 % BRZHL TG 42 35 2% 57, 336 ] i S 55 i ) i
DX E B9 78 A 6 , 1 JB5E 43 BT 3 19 46 48 % 19 MRT [/,
R DX 35 B S 0 R SR B B 2 T Y, it B —
A BER L B T 2 B e 1) A A B o R ]
RE S4B 1 2 B 2 R 4571 MEwe kb 1 B 5 R AR
AN, 33 2 L I RE A T AR XSS , AN RE 52 4 HERR I
REFTE . BT R AER A4 3 ADC 25 F 1R
5], FoAT TR A T Rl 5 78 114 7™ o PR B A 6, 8 P R A1
SRR R AL , R 11 552 B L T REAL R, AR
S ] T R M PR 22 2 — , b 0 1 e 2 —
AN B 1 L, 420 N R L AR i 1
452 AT REPERUBOR B A LR i

AR R Chou 2™ {343 J7 vk, IR 4A TE I
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Tl R A AT X 1 S 15 )™ B R L HEA T O3
F-H5 ADC fEL5 1 AR 176 7™ B AR LA T T AR
L5 B ADC EL-55 W PR 17 7 FE AR B 2 A7 A ] A
RS , A2 PP B AR 2 DA SR R 0 Dy 22
FB, ADC (GG I/ oo 88 s B ¥ A R AR
R AR A5 IR B A, ADC {3 0 B S o i
ADC (B3I Jog BEE Al 3 22 I 19 o B 4 1) AR
KE S B A SR S BT MR
AR AN A% 507 [l A 2K L, X W] BE 2 515 TSC 2L 11
IR R I ) B R R 2 1

K2, TSC LG F i ADC i TIE# JLE,
e 1 R A A A2 A ek T AR, X — ik SRV
LER R ECAE AT REJE TSC G AR b HH BRI AN e e 1) = 22
TRILIELA . ADC (I 5275 TSC g 1 PEAG B 0 W7 B Js
505 A —E P E.
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