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Structural mechanisms of brain network reorganization in the recovery of
language function
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The purpose of this research is to clarify the rules of reorganization in
language and its structural mechanisms. We investigated the characteristics of the functional shift
by comparing the distribution of positive findings in awake surgery and resting-state functional MRI

between the remote group, in which the lesion was located far from the language area, and the
immediate and near group. In this study, the anterior (Broca"s area) and posterior (Wernicke"s area)

language areas were analyzed separately. The results showed that in the anterior language area, the

language area shifted to the posterior part of the middle frontal gyrus when the lesion developed
in the Broca®s area. The posterior part of Broca®s area was considered to be the hub of the anterior

language area. In the posterior language area, the language area shifted to the posterior part of
the supramarginal gyrus, or hub, when the lesion invades in the Wernicke area.
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1. WFIEBHAA S DO 5

MO RIYEMEZFHEA L 5 2B O — DI IMNERED > 7 &, ©F U IEEEDR AR D & 5 ~ X AL
OO BEIT 2 ATH 5. IEF, MEEY 7 FOBEIZ LY, SiER & OKREE K
ENERLTNTY, SEEENEF THLLANH DL ENH LMo TE . FHED AT
= AN EEMRERAE, FRCINERB O BBy N PNEBERERHERL LTS &
HEER XN TV BN, FEBE, e 7 MIEDO X 9 BRITR Z 2070, F72, EOMHE TR Z
DD, FOREER A T = XX ETATH 5375 TR,

AR IR T IR RERTLE & L CRE L, PP O A G, HEEEEIL —EDiEAIT
U7 N5 EEHLIC LT (Nakajima, Front Hum Neurosci 2020) .  Z ORFFCIXARBRGmAIIZ N
DILTWEEIERE S 7 MIOWT, —IRIEEHIEF~OWRERENE, I X OEHEIO R #ies 7
MNEBRTIFRMETHD Z L E2HHFIR LI TORETH 7. —F, IMERET 7 b
WA =X L ZWMBA L D DA 7270, Ufiber &5 EED & 5 MBI 2 HA& 9 2 MR
B3y NU— 7 OMBRRHEE T L THREEDR BB T2 WO O TH S, HFEELIX, ZhETIZ
FEHES 7 DA T = A L% L 9 5 wJREM: & Fik 6O 7o &) % AV & g iAo L 0 iS5
TIXUHTHRUWZE L7z (Shinohara, Nakajima. Cereb Cortex 2020). Z D X 9 728 5o H, W7
L, SERRRIEBIFERE & RIS, AKROBEEE DO —E DB E-> Ty 7 ML, T
Crossing Z LA & T DMEB R Yy hU—27 2N LTI D &AM T

2. WO Em
AWFFEILEEEES 7 FDIERI & Z OB A N = AL EZHALNCT A L2 AL T 5.

3. WD ik

AT TRRADOAT v 7 To/ay=r NeERT . 1) SFEHEES 7 b~y 7 21EK, 2)
SREREET T N OSSR - BRI E R, 3) SREMRES T N OREREN - HEIEN) A 1 = X N R,
4) WHE T FITCOMIEZRR T, SEAINSIIM AT B2 dh & L2l Y e Y 7 — a VIRER
SHAENT 5.

4. WFFERR

AW CIXREE T RSB 25T RO 50AE, I X OLZEHREERER MRI 2 W C, WENS
RN GEENT- L ZAICH SRS, B L TR E T D 2 L2k Y, BRET T N DR
AT, E, BEREHENT A VT, IS X 0 EEN AT AR AN Ads, A
ZECIEHT T S5 (Broca BF) L1275 76% (Wernicke %) (2531 THr 217 - 72
<HiJ; & EE >

RIREFI DT B 534 % W% &, Broca ¥ 5 ICBEMERT WL BN @ I oA L7 (K]
1A). Nz T, WRIEEENS & BT R 2RO, EIREE & TR A CTHRMERT B 454 % i
T35 &, EREEOBEMEAT AT Broca I DO AIFE L7=DIZXT L, ITEEEEE Broca 1% )5 & HRIEH
BI040 U7e. Blalfe S B AL B R & b~ 5 &, I, Broca ¥R 12, Broca %7
BB @D o T, Fz, RIBEEIORGMRT AHHBLERITERRE T 0% Th o 72 DIZxf L, i
FERET 40% & AR ZAE2 RO T (p=0.0088, 7 “FTMIE). LHFEHEEEAN MRI 2 W C, 777
PREmTE 2 (Betweenness centrality; BC) ZH L, 2 BRI CoMZ g L7, #5%, Broca #7% 7
TBC DS & <, TfHRE- 1= BRE & Broca B - HRIEAEI O I A B 72 A8 AAEH 2588 72(p=0.027).
B FEEHEHT Cl, Broca ¥
%5 LT ERIZ B 0
T, EETEEE CERAL
7. Zh XY, Broca BT
EpHERT 5 & PR %
FICEREERIX 7 R LT,
%72, Broca W& 5 IXRITE
REEONT EEZ BT Ga
SCERREE ) .

Frequency of patients with
positive responses (%)

<% )i SiE >

RIEBIOBGEHERT LD 5 % 75 &, Wernicke 7% 70> &% BN BT R HH B ER 23 @ O iEdE s

oA LTz (K 1B) . imFRRE & TR 0T CRMERT RO A & bhie 5 &, imi@RE O BT X

Wernike #1254 L7ZDIZ%I U, ITEEEIT Wernike B 1% )77 g EENC £ TIKL 494 L7z, AdlE]

BICHMEAT AHBEREZ T 5 &, B ERICBWGEERENERE IV EMIZIE N> T
(p=0.037, HA IFIRE). oI ERIZRTS &% IFITHT TR LB Z i3 25 &,

f& BRI IO CEBEREDBEALIZ SN2 E o7z (p=0.0091, A —FHRE). ML b



W2 EEC BC b <, Uofh - @it & HAEARIE )T - fx LR T OMICE B s AAE
HZEDHT- (p=0.013, —Iold@EoEoHT). 2k v, Wernicke B AENHERT S &,
SEEEEITE EE% T, TRb b AT EIC T b L GRSCEFEY, under revise).
AT a2 LT, SREEKO T 7 FOER], BLUMEEN A B =X L0 RH LT/ -T2,
AR R, EEFRICRE S BT ARG NT U AT F— 3 VIEHOREB L
FHTHBNT, MO THRREREEZD. 2B, HEMA D =X LORFHEH LT D
W2, SBOELRDBTBAMETHD.
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