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[Abstract] Objective To observe the changes of functional connectivity (FC) in aphasia patients after cerebral infarction
with resting-state functional MRI (rs-fMRI). Methods Ten aphasia patients after cerebral infarction (observation group)
and 10 healthy volunteers (control group) underwent rs-fMRI scanning. The Broca's area of the left inferior frontal gyrus
(LIFG) was taken as the seed point, and the differences of FC correlation between ROI and other brain regions were
compared within group and between groups. Results Bilateral occipital lobes, parietal lobes, frontal lobes, temporal
lobes, cerebellar hemispheres, cerebellar tonsils and brainstem in control group were positively correlated with FC of ROI
(all P<C0.05), while bilateral inferior frontal gyrus. left posterior central gyrus, anterior central gyrus. middle frontal
gyrus, cingulate gyrus, lenticular nucleus, hippocampus, wedge lobe, occipital lobe, right inferior parietal lobule and
superior marginal gyrus in observation group were positively correlated with FC of ROI (all P<C0.05). Bilateral
supramarginal gyrus, inferior temporal gyrus, fusiform gyrus. inferior parietal lobule, middle occipital gyrus, right middle
frontal gyrus, cingulate gyrus, cerebellar hemispheres, left middle temporal gyrus, superior temporal gyrus, etc. had
higher correlation with FC of ROI in observation group than those in control group (all P<Z0.05). Conclusion Resting-
state language functional networks existed in healthy human brain. Multiple brain regions of aphasia patients after left
cerebral infarction were positively correlated with FC of Broca's area of LIFG, mainly distributed in the left frontal lobe,
which might be related to the occurrence and recovery mechanism of aphasia after cerebral infarction.

[Keywords] cerebral infarction; aphasia; magnetic resonance imaging

DOI:10. 13929/j. issn. 1003-3289. 2021. 09. 004

%lh\lb\ j] MRI Xmgﬂﬁ*ﬁﬁﬁ%‘gﬁlﬁg
eEEET
AW X L ENI L WEE G lill,”*ﬁﬁl B R R RAEY

(L AbE P EL A E R R JE Rt 1000392, WS R F ERAI R L5 100084;
3L P E A KR AT TERE U FL,JLE 1007000

[ ZE] HH RHTFBETIUHE MRI(rs-IMRD W ER ki 15 56 J5 2% 0 B 34 45 i X D g 4 3 (FO A8 k. ik X 10 Bl
TEFE S5 5% 1 i R OWER A1) K 10 24 i B a5 S O IR SR 4 rs-IMIRT, LUZEMIA T [l (LIFG) 43 & £ (Broca) X A Ff - 55,

[E—1EE] kP 1976—) 5, BRI S5 5 /RN Bl R E, W57 AR 2 R4 Ih 8 MRI#F%Y . E-mail: doctor_zhc@163. com
CEEEE] B R b P EA R ER AT ER S #F.100700, E-mail: 572426104@qq. com
(s BHI] 2021-04-22 [f&E BHI] 2021-07-15



[ BE A AR AR 2021 AR5 37 %5 9] Chin ] Med Imaging Technol,2021, Vol 37,No 9 e 1297 -

rHrdl N AL ROT 5 H Al il X FC AHSCHER 22 5, 458

X T ZEL UM A bt TSR A R N A BRI IR B A

i+ 5 ROI FC 2 1EAHE (P 3<C0. 05) ; WEEE LB & 71, A2 4 Hp Sk Ji5 [ o e i B L2468 o 7D 05 [0, otk A i o L
WAL A TR N (2 B a5 ROL B FC 2 IEAH I (P 35<C0. 05) s WA AL B 2 I [m1 50T [l 4R [l JT0UR /i oAk
eIl A A el 0 ] i BR L 2 08 ] 1 4E 5 ROT [#9 FC AYARCME = T XA (P ¥<<0.05), &it #
ST NG N A AE T T T RE P 46 5 2 N AR BT IS 2K TR RE R 2 AT IX 5 LIFG Broca X1 FC 2 1EAH 5, LA ZE MK i

BRI 32 AT RE 55 I AE BT 5 2 VAR B R AR MR R AL G

(BRI ; KRR ; B3R g
[RESES] R743.3; R445.2 [XEFRIRA] A

A B 2 T AR N DL 2 — R e S
BT T BUG BT E R R B AR KE
i N AR A PR TE T A L 22 DR A K i 2 Bk 0 5
B H e 2 . H PR Koas sh o fg A, T 4R A
TG D RE BUAR U5 i b, ## S S DI BE MRI (resting-state
functional MRI, rs-fMRD X4 {7 fi . JC 75 3238 & i
A T AR 31 3 FH 0 N 1 25 R 3, AT 3k S PR T R A 5
gl Ak 2% 0B, 3 B8 MRI (functional MRI,
fMRD A T 338 T 434 AN FR AR G 2 4> 5 22 4 il [X i)
W oh fig 3 s, B0 X fE % 4% ( functional
connectivity, FC) ;i i 3% BURp - £ , 20 B 5 A i
IX [ FC, fE R Wiz 21 5 HoAh i X 2 8] i) FC BleAz ™),
ARFFER A rs-IMRI B B F 508 T 22 M 80T [ (left
inferior frontal gyrus, LIFG)#i & 4 (Broca) X, W 2%
I 45 B S 2K T RE BB B A% I X FC AR Ak, DUIR K 1 i
(AT REAIL I
1 &RS5HE
1.1 BISEAT% A 2017 4E 2 H—2019 4£ 5 A 10
i Jb 5 v B 24 R 2 R L) R e gl 32 118 e ) i A BE 5
JABAE R FH (ML) B 8 ., & 2 B, 4 I 44 ~ 80
2O 61.0E8. D% . A ABRUE: OB, 47 F F;
@ MRI £ H B ff 72 > 3K i 45 8055 kL s O A B o 2% 18 iE
R OMEERE, UF B REREMN E 2R KW, HE
B Am i . QR IN N T BE B 15 s @ & I i 7043 L 2k i g
SORG 0 A LAt ™ B . [R) H F AR BE AARS E S
AR B RS VC LY 10 24 65 3k g 3 1R S o BR 4L L B9
8 B, 2 ) Ay 44~80 %, (61.04+8. 9 % L HE
T AT 1 o | B R e e IR A= U
1.2 AYEs5J7¥: K Philips Achieva 3. 0T MR 4
FAL T & 32 AL . Vg2 K AR PR, P
ERIPIg . SRAEE PR TIWI FI rs-IMRI, 38 BUE
DICOM 3C 4. #hi {7 3D TIWI. TR 1 900 ms, TE
2.5 ms,FOV 250 mm X 250 mm, FA 9°, 2 & 1.0
mm, JZ [ 0. 5 mm, JZE 176 ; 2R B B 13- F 1 7]
W 1% (gradient echo-echo planar imaging, GRE-

[XEHS]

1003-3289(2021)09-1296-06

EPD J¥# %) % % rs-fMRI, TR 2 000 ms, TE 30 ms,
FOV 224 mm X 224 mm.,FA 90°, )2 J& 3.5 mm, 2 ]
F& 1. 0 mm, /2%t 31,3 240 B[] &
1.3 K% 4AH T Matlab R2013b B2 P ¥ 55 F W
DPARSF # {4 4b B8 rs-fMRI $C 95, 3% B LIFG 1y
Broca X, Bl 4 & 18 % 43 X (Brodmann area, BA) 44,
52 Ry FI) R M 48 2% BF 98 F ( Montreal Neurological
Institute, MND 0 AR FR Ry (—51,9,21) ,2F4 8 6 1
RE E 1 A 33 MERE MR SAE N ROL
L4 it a8 RHH REST K F Chttp://
restfmri. net/forum/index. php) 73 1 W 2< 2H K % 18 24
() FC B, SRITAFEAR T K5 LA N UFEA T K
5 tL AL ) FC, K 50 7K M S 48 1 B A A % P<<0. 01
(2 AlphaSim #1E) R E >50, & L & H K IE15 7
2 #HHY FC ., E Slice Viewer F& 7 9 78 45 51, WL 5%
FC ARk ) il X S AR OG5 B, T=>0 RIEAH &, T<<0 2
MG, T A 8K A &P #ksi . P<<0.05 W2ERH
GiiteeE X
2 H#HR

MORiE DN DU 7y S U R ) N
Bk /NI B AR BT 5 ROT 9 FC 2 IEAH G (P <
0.05), I3 1 I 1. WA 4L 0 & T [al, 22 ) e s
o N R T R T 1 s L BN 7 3 R N s
Femb A TR /i L2k E RS ROT ) FC & IE A ¢
(P #9<C0.05), W3 2 Je | 2, ML WU 2% & 1] 5
DI 27N 1 10 NP N e ol 1 P S 1 B S TR e T
NG 2 BR 22 A R ] TS S ROT A FC A ¢
PEwES T X4 (P ¥5<C0. 05), W5 3 ) IA 3,
3 itig

A3 A IMRI F 48 808 B L FC 8 i 31 34 1 IR 2 V0
PN UG 5 TR I T) 9 ) 20 M mAH DG, T 41 3k
A3 HTES [ LR AHAR Y 2 ANl A I X2 (8] % 6 R
FEFE, Wi FC M kg2, Hp # 7 S o dr
ST H bR B 5 Ak B R 4y Hr S L RO S H Al iR
B NG DB A3 A 5 vk 2 — . ASEFFER AN T s ik



. 1298 - rh [ 2 2 AR R 2021 4E4S 37 4845 9 1 Chin ] Med Imaging Technol.2021, Vol 37,No 9

F1 MNBAHBIRETE LIFG 1 FC £ 1F A 5 i i X
MNTI A 4% (mm)
i X BA 43X [ES-% T{H P{H
X Y VA
UL TR 38 18.19.39.40.41.42.44 .45 .46 —48 9 21 19 587 22.933 <20. 05
XA /N fii 22 1R 70N B s 9 A — —27 —66 —57 112 6.728 <<0.05
g+ — —6 —24 —33 129 6.006 <0.05

TE:— &R K BA 7 IX

B 1 xR ERE TS LIFG 2 1E M 52 5N X

&7 BUE # s FC R ED

F2 MEAHBBRETYE LIFG 1y FC £ 1F A 5 i i X

MNI A 4% (mm)

i X BA 4rIX REH T1H PfH
X Y z
e e S A R L B R A A LB R R 1.2.3.4.6.24.31.32.44.45  —51 9 24 4 086 28.946  <C0.05
ISR N N 36 —12 0 9 211 7.439 <<0. 05
ZE AR 17,18.,19 —1 —87 18 148 6.556 <<0. 05
AR N 2% 1 [1] 39,40 60 —33 36 80 5.903 <0. 05
A ml 44,45 54 —18 21 358 5.403 <0. 05

Sy FC, B EURE E % 5 2544 5 A 2 O ROTL RLI rs-
EMRT K dh A5 2 0 5l il o BRPF 47 Jm Ak 21 3 i b
5 a5 AT Bl DX B AT A S AL 45 R
A T Jil DX 22 1) 355 2y B A 5% AR

DR 4 B AR IO F AL R v, P BR Z ] 3l
Hrp— M (Z R MO EiEF e LE T £ 50
(LT 75— 2P BRI 5 RE AT BR . AR BIF 5 68 18 4L 00
IR DX AR W, B U 7R 1 S 2



[ BE A AR AR 2021 AR5 37 %5 9] Chin ] Med Imaging Technol,2021, Vol 37,No 9

+ 1299 -

B2 WEAHERETS LIFG 1 FC 5 1F A MK X

CF a7 (2R FC R

F£3 FEARATWELA S LIFG 19 FC 1 AH 6P T %5 B 9 il X

MNI A 45 (mm)

i X BA 4+ IX R E TME Pfd

X Y
A el 0 el 8.9.32 27 12 36 94 6.213 <<0. 05
ZEAMAL A ] BT ] 35 A ] AR (e 17.20.21,37 —48 —60 —9 167 6.068 <0.05
R RTINS /s EACT 1 A N > S 7,.17.39.40 39 —51 54 383 5. 965 <0.05
pagUE I T AN 2 N | 20,21.37 33 —54 —18 236 5. 948 <0.05
A1 i 2 5k - 39 —75 —54 53 5.293 <0.05
BRI Il S O] 1.2.3,40.22.42 —63 —33 39 210 4.575 <0.05
AT (A A 18 18 —81 9 56 3. 827 <0.05
LM TR /i 39 —42 —42 36 57 3. 690 <0.05

. —FRAW K BA 47X

REJE e 72 rp 2y H AT | A Y 20 M R 2 3k i i 5
X B Dy g X5 A IR i 2 3R R X Z R A AE DI e D)
F LA RRAE P A MO T R e R A AR A R
e N R i 75 i RS T R BEAF AR F D aeph & ™)
%, SRR A AT

I VBT S5 DRl A 32 R A2 T L G X D) g e
YR8 DR A EEAE S L AR 4 2 H00 B AR
F M Broca X, 25 G H R R ™ B B & IMRI 458, X

¥ Broca i X 7E15 5 M 4% i g EEAEMY, 4R
ST A O K A 2l R i 45 BE 5 K 1B RE M F SR R &,
A I S BSR40 Je X B 40 11 ROT #4545 i) 2 5k 2
A X AE#E FC, 5 MARINT 455 (1 F 5% 45 2 40 4
PEoR AR E T e X R A e AR B A7 DG F D) RE
DX A R A T 1T # FL E EE DI RE 5 AH Lok B4 SR A
5 LIFG B9 FC i A 5 P 55 e ki DX 32 22 Sy 2 0] 38t -
A P A A0S R T6 A OSCON A s AT L 22 A i X



*« 1300 - i E BE 2R B R 2021 4E5S 37 #2559 8] Chin J Med Imaging Technol, 2021, Vol 37,No 9

B3 #ERET ML LIFG /) FC BAH S & T X AL X Ul e Bl %R FC R ED

5 LIFG i) FC $#5#

de SMET % %% 3UA7 /) figi 2 2R 1o 5 18 5 1
PRk B A R B RER TS5 2R LS
R il e St B /N I AN EL A 32 2 U 0 ) e Y 4%
WL HEAT THEIE . Bl 22 i ) 2 M & 52 AR 2 A
e PRATF 52 45 5 b 7 s /0 Hi 149 A D 6 4 97 5 2 800 R A J
Ab B, /N5 B DGR DX Y i 2 5 0 i IA R
TR REN . AR WAL A MNP Bk S LIFG
(1 FC 358 3 5 6 B, AT B8 a2F — 25 32 78 A3 /) i
2RO T i R B IS R T I AR Y RS B R A T AR
S B RAAE R .

AHFFTA R Z A OFEAS /N AR 2 5 40
(] 9o kA7 R R /N 45 AT BB X 25 S il B T 5 D R WL 4%
155 25 F 45 M0 X I il 22 0 45 1) T BE AR 1k s O R &F xR
[ 24 70 5 1B RE FR A HEAT X L

gi b R ANFE R BRE T AA7E S LIFG M ¢
(8 = DR 4% 12 I 4% 7T g 2 4 47 1E W 1h = DI RE Y
M BERE, ZEMIRIAE S R IE R E 2 NIX, A
FE 22 M KB4 5 LIFG Broca X 8y FC S 1EAH 56, ]

AE 55 I RE A6 J 2% TR AE 1) e A MR S AL A K

[ 5% k]

[1] KWON H, KIM K, JO Y H, et al. Early detection of cerebral
infarction with middle cerebral artery occlusion with functional
near-infrared spectroscopy: A pilot study [J]. Front Neurol,
2018,8:898.

[2] AGGARWAL V, SHARMA A, SINHA V D. Role of diffusion-
weighted imaging in detecting early ischemic brain injury following
aneurysmal subarachnoid hemorrhage [J]. Asian ] Neurosurg,
2018,13(4):1074-1077.

[3]  TEWI, Axsksdk, LI, 55 B IMRI PPAG S MR 28 88 XHE
A AR T RE A S M (D]t A A AR SR YT %, 2017, 14(2)
102-107.

[4] FENG C, DESHPANDE G, LIU C, et al. Diffusion of
responsibility attenuates altruistic punishment: A functional
magnetic resonance imaging effective connectivity study[J]. Hum
Brain Mapp, 2016,37(2):663-677.

[5] 2%, A, 4557, 55 kT o BERTRD T o 2 A i 4 WL 4% L
HEDEFLSIIEE IMRT B [J] . b B2 R HOR 2021, 37
(1):26-29.



[ BE A AR AR 2021 AR5 37 %5 9] Chin ] Med Imaging Technol,2021, Vol 37,No 9 .

1301 -

(6]

(7]

(8]

(9]

KIMY W, KIM HS, AN Y S. Statistical mapping analysis of brain
metabolism in patients with subcortical aphasia after intracerebral
hemorrhage: A pilot study of F-18 FDG PET images[J]. Yonsei Med
J, 2012,53(1):43-52.

BRANCO P, SEIXAS D, CASTRO S L. Mapping language with
resting-state functional magnetic resonance imaging: A study on
the functional profile of the language network [J]. Hum Brain
Mapp, 2020,41(2):545-560.

KLINGBEIL J, WAWRZYNIAK M, STOCKERT A, et al.
Resting-state functional connectivity: An emerging method for
the study of language networks in post-stroke aphasia[J]. Brain
Cogn, 2019,131:22-33.

den OUDEN D B, MALYUTINA S, BASILAKOS A, et al.
Cortical and structural-connectivity damage correlated with

impaired syntactic processing in aphasia[J]. Hum Brain Mapp,

2019,40(7):2153-2173.

[10] HARTWIGSEN G, SAUR D. Neuroimaging of stroke recovery

from aphasia—insights into plasticity of the human language

network[]J]. Neuroimage, 2019,190:14-31.

[11]

(12]

[13]

[14]

[15]

HAGHIGHI M, MAZDEH M, RANJBAR N, et al. Further evidence
of the positive influence of repetitive transcranial magnetic stimulation
on speech and language in patients with aphasia after stroke: Results
from a double-blind condition [ ] ].
Neuropsychobiology, 2017,75(4):185-192.

XING S, LACEY E H, SKIPPER-KALLAL L. M, et al. Right

intervention with sham

hemisphere grey matter structure and language outcomes in
chronic left hemisphere stroke [J]. Brain, 2016, 139 (Pt 1):
227-241.

HOPE T M H, LEFF A P, PREJAWA S, et al. Right
hemisphere structural adaptation and changing language skills
years after left hemisphere stroke [J]. Brain, 2017, 140 (6):
1718-1728.

MARINI A, GALETTO V, TATU K, et al. Recovering two
languages with the right hemisphere[]J]. Brain Lang, 2016,159:
35-44.

de SMET H J, PAQUIER P, VERHOEVEN ], et al. The
Its role in language and related cognitive and

cerebellum:

affective functions[]]. Brain Lang, 2013,127(3):334-342.

WERERNERERVEREALERENEREUVE RN RERERERVERNERNERERERENVENERERENERENERNERERE R RN R RE R R R RN R R RN R RN RS

Crp ] B2 RO AR 15 A ) 430 50 40 P22 W o B 3R 3R A7 D

Crp [ R 2 AR HOR O A AR oh P B 2 e 24 o [ Bk 2 e 7 2 T 50 T 2 1 ) T R 0 2 A 30 ) ol e e
F BARBAF LT

AR E S A AR T (2010,2011 4F)

H RS o B

CAJ-CD MLy 354 11 1)

rh RN 8 SCEE T IR T O B R AR O 9D
B 22 5 SCECHE R A% O T

Crp szt R EE H R NE ISR B )

Ao 22 B 2 SR DA 5 45 )

WHOC P K- X E 2R 5] ) (WPRIM) 3 JE #1 7)

CHARE A H AR LA Hh [ SCHR R 2 ) (JST China) W 53 39 1)



