Fak FH11H v [ B 2 R AR Vol.42 No.11

- 1434 - 20254F 11 H Chinese Journal of Medical Physics November 2025
DOI:10.3969/j.issn.1005-202X.2025.11.005 E #%}{%ﬁé]}:‘ﬂ

BRI 7R 2% 718 R P 22 P IR A4 18 128 K P B2 T B 5 BRI BE I FR DL AR X

FHFLRBL, FHEEFERE KR BER,AKEL,FREEAE, AT
M 12

LARZRIM R 2y B 5 R 2 e I T R IR E M S0 80 %, U 200062 5 2. FRAR IV K 2 R 2R LR 5 o0 AR F AR ST B,
- 200062 3.8 BRI AR ERE AR, i 2013995 4. [R5 R BE 27 [ b [ 5% BE Bt 2 BE, I 2000925 5. 11
A R s 2 B R e 4 BEBE O RE, 13 2000255 6. 1 AS T R B 2R B B F AR S BE . 11 2000255 7. 48 ARG R 2= 0 B Y
INFIRRE 22, 11 2000625 8. _E VT 7 DXOR p B AE oty R 200335

[HEE B8 385 M R %5 %% (AD) & 5 2 B IKARARE K s B 0995 £ 5 2 fb i 3 (FO) I E AR L 5k e defo B
EEFEHRAZRA K R FiE MR 2846 T R Rk % e R B (d-AD) & & 47 1) 22 A Se [ 55 20 (MCI) % 2 F= 37 441
i B 3T B8 (HC) 89 #5 B A ) AL BE 3 R AR BHE . ) A 2 IRAR 4F 25 R ABEAR , SR TR 5 B IR AR A9 32 AN B R B 42 AR 44 32 &F
) R B R AE g R SEAR X AT F IR FC 947, i — 7 xF & #2069 FCAA L 3t 2454 Rk if4d A sk 2 & (MoCA-B)
o Ae B A EE RN A (ADL) R AT X 547, R :MCI 24 d-AD 46995 ¥ 2RI LG K A5 HC AR
FC 223 369485 45 . MCI A 53R LA S vT TR et AT A B AT, d-AD 4% R I F SaT /5 © 1 . MCIAL 3 2 AT
et Fetirt 9 BiE B J-ADA R A RF T, d-ADA#HE ¥R E LM E FC R MCIZL T % £ A %, Hsh,d-AD 4L
A2 &R AT M5 E K FC 5 MoCA-B #4548 % (A48 F RIIE3R 2 8] £ A 40 = 5 & 41 P =124 ) ,2 £ FC 5 ADL
P AR (MM T @] ER T At S AR w2 08), 4if:d-AD A MCLA £ R F 6995 F R FC A THEX,AD %4
8995 FIRFC AL R Hrit Xod, d-AD & 6935 F 2R F fifedk Fl 426 X FC 5 MoCA-B## 4 #» ADL#F 58 % & T
A Vs FRA 22 T AL iR 45 T TR B AR YEAn 2

[ SR58R ] 1T R 3 i TR 5 98 SN S [ AT s R s A 5 45 6 5 o b A 3E TR A s o a4

[ E 4 %S ]R318;R749.1 [ ZErFREARG A [z &= 2]1005-202X(2025)11-1434-11

Altered patterns of interhemispheric functional connectivity in the cerebral cortex connected

via the corpus callosum in Alzheimer's disease

LI Zheyu"?, SHEN Yifan"?, LI Renren®*, PAN Chenxi**, ZHANG Wei**, XU Zhihao"?, YU Qiurong>®, YIN Dazhi”*, FAN Mingxia"?,
LI Yunxia®*, NING Ruipeng"?

1. Shanghai Key Laboratory of Magnetic Resonance, School of Physics and Electronic Science, East China Normal University, Shanghai
200062, China; 2. Institute of Magnetic Resonance and Molecular Imaging in Medicine, East China Normal University, Shanghai 200062,
China; 3. Department of Neurology, Shanghai Pudong Hospital, Fudan University Pudong Medical Center, Shanghai 201399, China;
4. Department of Neurology, Tongji Hospital, Tongji University School of Medicine, Shanghai 200092, China; 5. Department of Radiology,
Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China; 6. College of Health Science and Technology,
Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China; 7. School of Psychology and Cognitive Science, East China
Normal University, Shanghai 200062, China; 8. Shanghai Changning Mental Health Center, Shanghai 200335, China

Abstract: Objective To investigate alterations in interhemispheric functional connectivity (FC) in the cerebral cortices
connected via the corpus callosum in patients with Alzheimer's disease (AD), and to explore their relationships with cognitive

function and activities of daily living. Methods Resting-state functional magnetic resonance imaging data were collected

[ We#s B #8]2025-03-20

[E&TE | EZK [ RFHEIES (32271096) 5 i 7 HRR BE g A Ol PREHEE BIFT4 A2 H (SHDC12021110) 5 LI R RHE 618 18011
(22Y11903500) ; |1 17 PARZEHT 24628 LUIFFE £ 10 (2022IC018)

[1EE RN )29 52, 0 A BRSE T 1)« AR AR BT , E-mail: 51254700053 @stu.ecnu.edu.cn

[BIS1EE )T 50y , W4, S TR, B9 1) < AR WU B L E-mail: rpning@phy.ecnu.edu.cn; 22 #2, {1 05, AT BRI, #5807 10) «
FZEA R BB R/ BB B LA #RR , E-mail: Doctorliyunxia@163.com (7" il FIs 2 82 HE )i {5 14 )



11 ,

from 28 patients with Alzheimer's dementia (d-AD), 47 patients with mild cognitive impairment (MCI), and 37 healthy
controls (HC). Using a trancallosal tract template, 32 pairs of homologous cortical brain regions directly connected to 32
subregions of the corpus callosum were selected as regions of interest for interhemispheric FC analysis. Further correlation
analyses were performed between FC values in patient groups and their scores on the Montreal Cognitive Assessment-Basic
(MoCA-B) Scale and the Activities of Daily Living (ADL) Scale. Results Compared with HC group, both MCI and d-AD
groups exhibited hyperconnectivity (significantly increased FC) in interhemispheric non-homologous brain regions.
Specifically, hyperconnectivity in the MCI group was scattered across the frontal, parietal, temporal, and occipital lobes,
while in the d-AD group, it was concentrated within the precentral and postcentral gyri. Notably, hyperconnectivity involving
the prefrontal and occipital lobes in the MCI group showed significant declines in the d-AD group. The interhemispheric
homologous FC in the d-AD group reduced more significantly than the MCI group. Additionally, in the d-AD group, 2
interhemispheric FC within the prefrontal lobe (between the bilateral orbital parts of the inferior frontal gyrus, and between
the left medial frontal gyrus and the right middle frontal gyrus) were correlated with MoCA-B scores, and 2 FC (between the
bilateral middle occipital gyri, and between the left inferior parietal lobule and the right middle frontal gyrus) were correlated
with ADL scores. Conclusion MCI and d-AD exhibit distinct patterns of interhemispheric FC alterations, and the
interhemispheric FC changes in AD patients are non-progressive. The close relationships between interhemispheric
homologous/non-homologous FC and MoCA-B/ADL scores in d-AD patients provide an objective basis and reference for
clinical neuromodulation.
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Figure 1 Inclusion and exclusion criteria
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Table 2 Demographic and clinical scale information of participants
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Table 3 Forty—four functional connections showing significant differences among the d—AD, MCI, and HC groups
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e MIE T 1] A 45 1 5557 - 0.081=0.203 - d-AD<MCI
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Figure 3 Between—group comparison bar plots showing the 8 significantly increased FC in the MCI group compared to the HC group and

brain maps within dashed boxes
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Figure 4 Between—group comparison bar plots and brain maps displaying the 7 significantly increased FC in the d—AD group

compared to the HC group within the precentral/postcentral gyri
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Figure 5 Correlations between FC and MoCA-B scores in the d—AD group
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Figure 6 Correlations between FC and ADL scores in the d-AD group
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