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[Abstract] Objective To investigate the distribution of abnormal neurological activity of patients
with recurrent optic neuritis (ON) by resting - state functional magnetic resonance imaging (fMRI), and to
explore the relationship between baseline neurological function and clinic. Methods Resting-state fMRI
were collected from 35 patients with recurrent ON and 50 normal controls who were matched in sex, age
and education with patients. The amplitude of low-frequency fluctuation (ALFF) difference was investigated
and compared between 2 groups. The correlation of brain regions with significantly different mALFF with
duration, Paced Auditory Serial Addition Test (PASAT) and vision was further explored. Results
Compared to normal controls, patients with recurrent ON showed significantly decreased mALFF in left
cuneus/precuneus, left superior temporal gyrus, bilateral inferior temporal gyri, bilateral lingual gyri, right
middle occipital gyrus (P <0.01), and significantly increased mALFF in bilateral inferior frontal gyri and left
medial frontal gyrus (P < 0.01). The positive correlation between duration and mALFF in left superior
temporal gyrus (r = 0.403, P < 0.05) and right lingual gyrus (r=0.472, P < 0.05) was observed in recurrent
ON patients. Conclusions Resting-state fMRI can detect decreased neurological function in the temporal
and occipital lobes which are involved in visual processing and increased neurological function in the
frontal lobe which is involved in default mode network (DMN) in recurrent ON. It will provide evidence for

evaluating neurological function and predicting the prognosis of ON in the early stage.

doi:10.3969/j.issn.1672-6731.2016.06.007

FEEWH TR SRR ST H (35 H 455 : 2012BATI0B04) 5 18 58 [ AR RF 27 5 4 1 45 B} 2% 3 4 Ve g 10 H
(I H 405 :81401377) 5 Ab 5t 7 B8 B 8 3 Jmy B 0% B 2 Lk & SR 31 R01950 B (391 H 455 : ZY1L.X201609)

VEF B : 100053 b, 1 8 BB~ i ok e g O B e g SO I B s b i A Sl = (W, Bl s =
XU BR AT 585, B0, P, 2530 80 5 100730 07 #BEE B 2# S Jb nt A R e i e W BHE DL, R0, kIR

8 RAE & - 2540 B (Email : kunchengli55@gmail.com)



o B 2 P A K 2016 4F 6 H 55 16 55 6

Chin J Contemp Neurol Neurosurg, June 2016, Vol. 16, No. 6 . 345 .

[Key words] Optic neuritis; Recurrence; Magnetic resonance imaging

This study was supported by the National "Twelfth Five - Year" Science and Technology Support
Program (No. 2012BA110B04), the National Natural Science Foundation for Young Scholars of China (No.
81401377), and Key Medical Development Plan of Beijing Municipal Administration of Hospital (No.

7ZYLX201609).

A28 5 (ON) AT & F 75 4 10 28 P JId 4 15 1
PRI, I R 5 2R BN L) R R IR BRORT Bk S KR
SERRFRAE IR o MLRR R 2 R R A (MS) R #
LA HER (NMO) % I A OE ), 29 25% 1 2 & 1 il
LB LI S R R FE A ERIE5R /N
(ONSG) F Ji& By — I {if s ¥ 22 vho i 98 o, AL ek
ZRBHFHSF BBIEE N 2 &AL B2 R
30% T 5 K LR 2 R B A Sk &2 kPR R Ak
ol A A 2 B A B AU B R ¢ B R A 2
RBH UG 22 5K, W o FE A M 05 ) B
A A N i 2T U AR AV E /S - I (=
WA F I B EH Sl T, BT, Ik,
YA R AR A 2 9% BB ORI Bz JBE ) e 7R X 4 T
PR S TN TS A AR . AR5 R Ak
TR MR (ALFF) 19 # 2 3 IMRT AR B 5 k& M
AN 28 5 R IR LR M A TR M S IR IR L R

&R 57 E

— WX

1AM R 20114 10 H-20134E5 H
A ER R W E L s R E Rt 2N RHT 2
FUEBEIRIT 19 R A 28 R (8 3 23t 3549, 3
AR T ALLHT B R O B R E . 9
AFRUE - (1) 5 K00 28 4 1092 W0 495 5 95 [ A0 o
26 RAF TN AN 2 RIRIT IR K (ONTT) b ™.
O A IR 0 S ) T B . @l & 2F 4k
0 A O Pk L SR . () AH X i AL A& A B A B
MR BAL(VEP) 55 o () MM & RE K >1IK,
FER LI A] > 24 b, BB (] > 4 8 o HEBR AR o
(D AFAE BT T B A A0 9 JRE g A L Ath IR
T I A 22 2R e e 1Y I DR R S 36 = TE AR o (2) AR AE
JEEBER N (18 AN S G L G AW K a1 B R
PR 28 952 95 1 i DR RS2 5 3 TR A o (3) HEBR LR VA
I7 010 58 SR A 2 B 2 R KL (4) AN
RETC & 58 U MRI A 2 o D30k 11 ), 1k 24 ] 5 4F 1%
16~58 %, F-11(34.41 +12.83) & ZHBERIE6~
16 4F, P39 (12.03 £3.01) 4 BA 1~ 108 I~ H ,

P 12(7,66) D H ke <7 d & 561,
T~14dE7H],>14 d& 234 ; 2 2R 19 641, W
VR 12 B, 18 BB BE R R 4 1 5 i DR AE R
DL BALHR & 95 21 91 L XSUHR (] s 2% 3 10 1 XUHR e )5 &
s 4 ), Hodr s A Sk 8 IR B IR L3 1 A AA
BRA s B &R BN 2 ~ 12 K, A7 {4 2.00(2.00,
3.50) s HIREAERE KB 1 ~108 A~ H , H s i}
] 4 12(7,64) A H 5 ABE IR b5 i Ak e /N 73
PR AR B (LogMAR) ¥ 17-0.08 ~ 3.00 . H 43 1 77 0.30
(0.10,1.30) , s B Hh e 220 77 0.10 ~ 3.00 . H A2 41 )
1.00(0.70,2.00) ; A B B 2A A1 2 e A [R] 26 W o &
F1 T2 I 55 (PASAT) 3 s W43 15 ~ 58 43 . F ¥ K
(38.31+11.36) 73,2 s W03 16 ~ 56 73 V- 34 (32.75 +
9.92) 43 ; k¥ MRI 27, il 40 23T 5 28 il il Y <
3 AN AEFR S s Cln iz R s ) 7 B

2 IEH X RRZE R W] AR TR 6 A T AR A A A
14 fett B A B A 50 91, 4o A R T WUER AT = 1.0,
AR BR A o L BH 8 S5, 5 DA AR 92 9 A0 e A ft 2
RGETEIRIR B, R UL A 2 R G0 B M R AE , 3k 3 MRIT
i JCIH B % . BAE 16 B, Lotk 34 65 4F IR 19 ~
55 %, E¥I N (3674 11.50) 2 ZHFREE NI~
194E, 15 (14.00 £2.42) 4F,

W2 Z 3 1 5 (x* = 0.003, P = 0.956) | 4F %
(1=0.287,P=0.781) MZHEFHRE(1=0337,P=
0.313) L4, Z RTG53 3, ¥l .

= MRk

LLMRIKI A A 20 5 2 57 b, PR RS R
P IR L A R 2, R 2 Sk 350, R A 18 [ Siemens
75 H) A4 77 B Magnetom Trio Tim 3.0T #8 5 %I MRI 1
F A, B JE 3758 45 mT/m, 12 30 38 3k 350 2% 1 28 1, 4K
5% M MRT A EMRT B o (1) 88 W 18 T WT: 8 52 B
8] (TR) 650 ms. [l 3% B [8] (TE) 6 ms, ¥ fifi #1 B
(FOV)240 mm x 210 mm , % [ 256 x 224, 3# Jill I %X
(NEX) 1, FA#)2)E 4 mm . JZ B HE 0.40 mm, 3£ 41
530 )2, ST IA] 121 s, Y0 L7 35 @ SR 2 5 A
A 2 21, (2) BT 1T T WL: HE 42 1 ] 5500 ms 7]
P B 1E) 94 ms, A0 BF 240 mm x 210 mm, % 256 x



. 346 - A BRI 2 25 2016 48 6 H 4 16 45 6 W]

Chin J Contemp Neurol Neurosurg, June 2016, Vol. 16, No. 6

224, W B 1R, J2 TR 4 mm )2 AR 0.40 mm, 36
530 )2, S 1] 95 <, 0 Bl 7 35 [ U 2 5 15
9 4 70 ki 2H 21 (3) B BT TET FLATR AR « 25 52 1 ()
8500 ms ., 71 i B[] 150 ms . 5 5% B 6] (TT) 2200 ms,
JEE AR (FA) 1500, 33 15 9L BF 240 mm x 210 mm , Hi [
256 x 224, WO K1 R, 46 )2 B 4 mm 2 ] BE
0.40 mm, 3£ 30 2, i 0 (8] 104 s, 5 B 35 A AT
F 7 T A A AR AN L4 (4) F B AS IMRI: SR Z XA
RS 1M KSR # (BOLD) {5 5, B [l 3% ¢ 471
(GRE) &5 & By B B Y- T SR (EPL) #4743 4
A B[] 2000 ms . [71 3 B 8] 30 ms, 2 %% #f1 90°,
AL 220 mm x 220 mm, H1FF 64 x 64, ]2 & 3 mm .
JEEEE 1 mm, 4 32 )2 R4 180 Wi &%, F1 4 st
[f] 366 s, 70 [ 55 [ /I 28 01 T00 ) 4 30 i 41 21

2. B R Ab B R A SPM5 4 it 2 8k R K 1R
(www.fil.ion.ucl.ac.uk/spm) Xf fif 38 15 Y &l & k17 &b
FR (1) 78 [a] 90 40 B - 5t 5 B g 451 32 3K I 10 it
fMRT G LR UE 8 35 Fa e 1, I3 B (8] 5 1F A3k 3
FEIE ;35 A3 mmx3 mmx3 mm K/ME R B E R
U — 2 0 B K S R R R B 2805 27 B 5% BT (MINTD) F 74
25 8] 5 FEHEAT 4 mm 2 5 2298 (FWHM) /& 3571 18 4b 34
DB AR 25 0] 2 75 5 9% Ji5 SR FH 2 1 [l 0519 B3k =k 8 Je I
b W 75 0 5 0 5 B JS A B — 1A R #E170.01 ~ 0.08 Ha
F18 T S5 T8 AT I AR AT A A e AR 7 L (2) 315
ALFFAE : R & E2S tMRTEE 73 Fr T H AL REST 4K
4 (resting-fmri.sourceforge.net) 715 3 73 H1 ALFF {H.,
DL o B it AR 48 (FFT) 5 38 8 1) BsF 8] 3R 91 5 46 oy
SRS NI SRR R S e T SR
TR — KRB AL, BUALFFE . K4
i K 2 Bk LA 4 i S (B4R U — AR AL B4R A5 mALFF {H,
EBEAAZES BT M AL

3.5 M ik SR REST 8/ %F 28 | ik b
PR ECHE AT 50 A, AL A2 mALFF {6 09 L 34T
P ST AR AS B ¢ K 55, R A AlphaSim 25 X5 45 Rk 17
ZEEEL LRI RAE RS b E i, S IR R W P <
0.01 H A HARFL > 270 mm’ (10 NMEZR) |, G ERA
gt it 2% 2 SO K DX S T MINT AR #E 25 0] TOWT E .
mALFF i 5 5 F2 . PASAT ¥4 AL J7 19 4 56 %
Pearson 0 #r. AP <0.05 W ZEREHA 5T

s R

PR ST REAS B o K 36 S 7, 5 00 R BRZE AR L

R SIRMEIANZ R B H m ALFF 202 i X 5347
Table 1. Analysis on brain regions of significant mALFF
differences in recurrent ON patients™

MNI (mm)

Brain region Voxel ¢ value
X y z

Left inferior frontal gyrus -45 39 0 1146  -4.579

Right inferior frontal gyrus -51 24 12 45 -3.965

Left medial frontal gyrus -6 45 -18 183 -4.234

-6 54 18 73 -4.960

Left cuneus/precuneus -12 -96 15 862 5.965

Right inferior temporal gyrus 48 -69 -3 106 4.611

63 -39 -27 21 4.251

Left superior temporal gyrus ~ -57 -60 12 47 4.338

-57 -21 9 34 4.174

Left inferior temporal gyrus - 57 -66 -6 53 5.058

Left lingual gyrus -15 -60 -12 105 4.577

Right lingual gyrus 9 -84 0 27 3.879

Right middle occipital gyrus 27 -93 0 56 4.032

*AlphaSim corrected P < 0.01. ¢t > O represented significantly
decreased mALFF in recurrent ON patients compared to normal
controls; ¢t < 0 represented significantly increased mALFF in
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Figure 1 Two-sample ¢ test results of mALFF of ON patients with
recurrent and normal controls: compared with normal controls, patients
with recurrent ON had decreased mALFF in left cuneus/precuneus, left
superior temporal gyrus, bilateral inferior temporal gyri, bilateral lingual
gyri and right middle occipital gyrus (red areas indicate), and increased
mALFF in bilateral inferior frontal gyri and left medial frontal gyrus
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