[#&E]

Ly ME@ERE(RTT) X, EIZ X %@%L@A@m&f%%ﬁi’iofaéi*é
NOEATHEDOMBRREERE CH D, £k 6~18 TAETITEFICHKET LN, £0D
%, BEOBRITHR LI, i%am\iwﬁﬁﬁmam\@%%%am\Thﬁhﬁ
E72 &0 kRx R e ER S B9 2, T TH RTT OFEAIRIERD—> & LT,
SHE ORI, Wb 5% RIE/NERENZE T 6 b,

:hif@ﬁ%ﬁm\%ﬁ%\wﬁﬁ EE% BREZ. P, #k. I LI
BOWTEBOMK T ARE I TV DA, DA ER CIEL2E RS D, i,
%W%@ﬁ?kﬁ%@%ﬁmowfm\fk+“ B STy, &5, K
MY ESEE & IERE O BRI O W TIE, BIEERE. /K., #s @{zixiaﬁz/)&ﬁfﬁﬁéﬁ:&;é
TEMRBENTVWDHLODO, RIT DREITEMETH Y, FFTNRMERE S 8%
IRERRARRE & OBIFRIFIKAR L L CHIMETIX R\, ARMFFETiX, 885 MRI @ 3DTI1 583
B AT L. RTT BEICB I A MEEDORFEZH SN THE L I, MIER L
IRAEIR & D FABIBAGR & M5t L 72,

[FiE]

jﬁ%¥%i2m0$1Lﬁ#%2M2$4H¢WWC%%T@%NRH%§%§HKRTF
DR 2061 & Lz, RTT OZKriTF B 22 B ARG R & . Bz FRAEIC K D MeCP2 &
BFEROBRIZE SN TIT 272, MRI FOMRAREZ 72D KUE GBS AN LI
WafEHA L TWDEE, FREMmBERG 22T TV D EBF IR L, BRER O
X, EIEE DO R 27 Th 5 Clinical Severity Score (CSS) , B L OAIHETH S TA
A D hu— WRBECR B &2 Ve, BT, [EE o — MRS L
7oz R 20 BTN A AR R O B N B DO T MRI&EZZ b o0, R
WHRERESINT LW S Bl 2 g odt 2561 & Lz,

G T RE IR 3T @ MRI 2E& CTHRfe L7 T1 #FHE % (MPRAGE ¥5) & H 7=,
G FFHTITIX FreeSurfer 7 2l L. KIMEE . BB /M, & o fh oo ik fElsk o (58 & 5
U 72, AT Tl AMAE I o0 AR FE D #E LS N 2 A% BRI O Al IE R AR (BHZ N IRAE CTHF)
STE) #8H Uiz, 72 KIMEE OMEEIZ DWW Tlk, Desikan-Killiany 7 b 7 A (25
SNWTERL., FEHBOKRMEEREOEKRBIIHTHHELREH L, & 612, HiK
OIEXT M Z T 2 729, L FORITH ST Laterality Index (L) &/ H L7z : L=
((VL-VR)/((VL+VR)/2)) x 100 (VL IZ M OHETE DKL, Ve T4 M ORHEE O KT %2 7R
).

WRHAEMT 213 312 IBM SPSS Statistics software 2 L. #lpz2 LA & L L7445
AT, WS, BEXOETY Y OMBEREE I Lz, /o, ZEILBAIEC
I% false discovery rate & H 72,

[ RE]
MRI 2 B O L FEE 1T, RTT BE DS 8.4 % (BEHE(F 7 (SD) : +3.99 &%, #iPH : 3~



18 %) . &f FRHEZS 8.96 5% (SD : +3.80 ik, #ilH : 3~ 18 7%) Td V) . Wi # DRI F s D AT
BEIIROLNNo7(p =0.643), RTT BED S B, 10 LITEANHBETAD A,
T HITEAISEETANPATHY | 3AITIETANALVERD RIS T,

RTT #ECTlE, & T OMMBEB O RFE A 6 BREE & ik L THEITIE T L TE Y (Figurel) |
INHORBEEITFERICEDLTRO LN, SO LHEBENAEE CHIEEZIT - 28
F. FRICKIMEEICB W TABREBEK TR A b,

BB A IE DA ClIX, ZAHORTEl, fAAMEEEE, ZERETE., /£ THEIE/NE, AIRE
AIEHZ B 72 PICB W TRICA B R EEIK TR O b iz (Figure2) , &8I O KN E
é%ﬁﬂ?é%%w%ﬁbkk AL Bl baeaE A2 FERTA/NGE . ZE UL E]
g EIEITHBIERWEENRBD 1L/, 6 OMFEEBIT, ESEETICB W TRICA
ERAEEE TR RN EHFEIKRICE T,

R Tp o T E D EAZE (LD IOV TIX, RTT BF L BEEOMICABEZITIA LN
ol UL, HOEiEl, ATEEMm, WRIarwRE, FEEIE/NZE, & EEL FRIgE
FZBWT 10%LL EOEEZENBE O bV,

R RAEIR & DOPBREIZ DWW T, CSS & AMIBHTE, ERMEE, 2/ MAE., Ak
W, ARIIEOMICAE B Z2ADOHBENGE® b vz (Figure3), CSS @ 5 5| HEHE
EICB L CIEZ< OB CHERAOHBENRBO NN, aa=r—v 2 Vi
EOMBERTEBIL R -T2, ETADAD I b o — LREEC R B & i
BOMICITABERBREIIR N o7,

[Z£]

AW TIE, RTIT BFICB W TT X COMBEIR CHERAKBIK TAkE I, 2
DK TIL, ETOFEMRICBNTH L THEIN, BFICKMEE ORI T 2 88
FEThol, ST, KIMEEOHRBEIK Fixy—<idze<, FERMFMEZR L, £z,
FEEL D R BRI F8 U CRFR & B IR A BRE B CRe L RGBS RE O [R5 ) & O R I & D 4
RO b, AR, kOB ELMTEL DD, HREIETAE L aEs e .
TR & BRR EESE & OB BT D8 7o L 2 e fit L 72,

R AR FE D fENT TlX, RIMEE ORI TR AE 2 EhoffiE L ki L CHETH Y |
FEM D LR BTz, KIFFEOREFIL, MeCP2 s 1 O B a AR A2 & sh i
T TCOVFTAREICEBEZMEL, TOMEL L TRMEEORBET251 &6
Y RREME AR L TWD, £, KMEZEOKREIR TIZY— T3, FioLEd.o
piflal, Ao EAE . ZERRATE ., 2 NEETE/NEE, ARG TR EICB W THEL - 7=,
TG OEEIE, EBHIE, SRR, ERHERE. BEERER EOMEICEE L Tk
0. RTT OFRKIER EOBEEREZEZ LN D,

RTT ~ U ZE7/VOMFE T, AfgR < ik 58 2 5 de ik 58 18 CIRFE AR T o It
RO SN TWD, AT Tix, FoaiE ., pigamm e EEE o ERIcs VT,
HWHEL B LT 10% EOEAENHER SN, T ORYE— TIEXIFREREIK T O
K& LT, X P AiEEA(XC) BB L TWDAREMN S 228, T OFEM7 A 0



S ALTIRMBHATHY, SLRHIPEDRDBLND,

AW T, AMISEEE, ERIMAE., Z/0MEE., Ak, AWE. ARkER &
DFEEICIHBNT, L CSS OMICHERMBEBARIRO b, T bORERIL,
5 DORFFE THAE ST R & R EEE OGRS X — R TEY, xR
BE DM FERBREC TR, EEEOFM L L 2EEOMRENEZE L N D,

[#3E]

AW TIE, RITEICEWT, DN FFHMETCOL LD LFM T, 2 TOM
I, FRICKMEEICB W THERBEOKR TRRD bivz, KIKEEOEREIK T
AE—=TH O, LR LT, FEEBOMBEEIZISW T, KR & BRR A EE
EOMICHBERADOHBEN LN, MOZHEKOEKEZ M T 25 2 & T, RTT OJF
BEATOFMRNIEEY | HRBIREOAL F~—h—L LTCOEAMNIGINS,



~n
a
=]

T E 200
€ €
s 2 150 [ Control
* Zii [ Rett syndrome
@«
2 £ * p<0.05
= 3 50
£ >
0
L R
|
Frontal Parietal Temporal Occipital Insula Cerebral white matter
Cerebral neocortex * LA
5000 # * T
<4000
E 3000 ¥ *
5 -
E 2000
E * *
> 1000 =
0
L L R I L L R 1L 1 L L R I | L R J L L R I L L R ]
Hippocampus Amygdala cer Caudate Putamen Globus Pallidus Accumbens
*
- 15 S 2 80 % 5
E = .
E'< * * £ 60
& s = 2
z * * _ * x40
o 61 — —_— @ ® *
% 3 S
7]
& 5 ® 0 (1 o
L R L R
L 3 1 1 ] L J L ] L l L 1
Ventral DC** Thalamus Migbrain ~ Pons  Medulla Cerebellar cortex  Cerebellar white matter

Figure 1. Comparison of brain volumes between patients with Rett syndrome and controls
We evaluated the results using an analysis of covariance after adjusting for age. Significantly smaller volumes were

observed in all brain regions of patients with Rett syndrome compared to the controls (p < 0.05, false discovery rate-
corrected).

*CC: corpus callosum, **DC: diencephalon
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Figure 2. Distribution of significantly small cortical volumes in patients with Rett syndrome

We evaluated the results using an analysis of covariance after adjusting for age. Differences in the mean volumes of
the cerebral neocortex between patients with Rett syndrome and controls were mapped to the brain surface. Prominent
differences were observed in the left precentral, right lateral occipital, left precuneus, left inferior parietal, and right
medial orbitofrontal cortices (p < 0.05, false discovery rate-corrected).
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Figure 3. Relationship between Clinical Severity Scores and brain volumes in patients with Rett syndrome

We performed a partial correlation analysis after adjusting for age. Significant correlations between volume and Clinical
Severity Score were observed in various regions, including the temporal neocortices, cerebral white matter, cerebellar
white matter, putamen, hippocampus, and amygdala (p < 0.05, false discovery rate-corrected).



