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ABSTRACT

Objective The purpose of this study was to analyze whether there was persistent brain functional impairment
in patients with breast cancer after chemotherapy by degree centrality (DC), and to explore its correlation
with neuropsychological scales. Methods A total of 29 post-chemotherapy patients with breast cancer
(chemotherapy group, C+) and 28 same-age patients with breast cancer (without chemotherapy group, C-)
were enrolled in this study. Both groups underwent resting-state functional magnetic resonance (rs-fMRI)
examination and neuropsychological scale tests. Resufts Compared with the C- group, the scores of the fatigue
scale for motor;the fatigue scale for cognitive,perceived cognitive impairments,comments for others,impact
on quality of life in the C+ group were significantly higher, perceived cognitive abilities were significantly
lower(P<0.05). In the C+ group, the zDC values of the right superior temporal gyrus and left posterior
central gyrus increased (FWE corrected, P<0.01), while the zDC values of the left caudate nucleus decreased
(FWE corrected, P<0.01). Multiple regression analysis showed that digital symbol test score was positively
correlated with the right superior temporal gyrus (r=0.709, P<0.001), and negatively correlated with the right
angular gyrus (r=-0.784, P<0.001) and the left parietal gyrus (r=-0.739, P<0.001). Conclusion Chemotherapy
leads to abnormal brain functional activity and cognitive decline in patients with breast cancer, and this effect
will persist. DC can be used as an imaging marker of chemotherapy-related cognitive dysfunction.

Keywords: Breast Cancer; Chemotherapy; Cognitive Function; Degree Centrality; Resting-state Functional MR/
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54 S A INAEME TR AL 5 (resting-state functional magnetic resonance imaging,
rs-fMRI) @ —Fh LU &k F& i (blood oxygenation level dependent, BOLD)AEZ
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1.2.1 FARE RIVIFALLE], ARIREAR4G], FLERPBL)
BRAG6H, CHAREMILEREE246], IERBEILARRESF;CAHIRE
MAARE26%, IBZEAMILRE2E, MANTTLER,
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BT 15 BEARAHES T AREANTCARMT. WTBdags2-61a,
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AAELETIES, BEOEFENIHEEREZFERREER(mini-
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gE(functional assessment of cancer therapy-cognitive, FACT-
cog). HEEBFER (self-rating anxiety scale, SAS). IHEHITE
K (self-rating depression scale, SDS)%, HAFSMCEXRX A
B (FSMC-M)FIA RIS (FSMC-C), FACT-cogZ= 73 /AN
INHIFERS (perceived cognitive impairments, CogPCl). ft ABJF
ff(comments from others on cognitive function, CogOth). =
X0IAKI#ES] (perceived cognitive abilities, CogPCA). BEEIIAXIFE
B3 4R RERIRME (impact of perceived cognitive impairment
on quality of life, CogQOL)4&85>, SMIRETEIZY /94093,

1.4 MRIFH ER—SEHEIRARN. AE—ZFFEREIMNS
REHTHE, £ Siemens Skyra 3.0T MR, S@iEL
B, REX3D-T1MNMFFI(MPRAGE)RIREGE 57 MR 1V 45 1 &
&, FES%: EE/E)(repetition time, TR)2300ms, [@K
BYiEl(echo time, TE)2.98ms, E¥%MA(flip angle, FA)9°, B
176, BE1lmm, % (field of view, FOV)256mm X256mm,
FERERNDMIXIXImm,. AREEFERTEEEMHITIZH,
HERERAMRENEE, XRETHEEKMKE (echo planar
imaging, EPI)FFIEIR(1RES%: TR 2160ms, TE 30.0ms,
FA 90°, E%k40, EE 3mm, FOV 256mmX256mm, A& K
INAX4X3mm), PRIERIAENER—SMRABN L#1T, &
REZABEREIERKR, RIFLREN, FERE,

R1 HANKWA QPR —BIGKIE

AO%iHE C+(n=29) C-(n=28) PE  T/Z(&
FR (%) 51.00(47.5-56.0) 51.0(47.25-54.00) 0.898* -0.128
SHERE(F) 8.69%2.53 8.431+3.48 0.747°  0.325
W ERENE(E) 3.36=1.94

LERED R 0.508° -0.666
0 5 3

I 4 4

I 14 14

i 6 7

MMSE 28.38+1.50 28.50£2.10 0.803° -0.251
MoCA 26.07£2.63 26.21+2.53 0.452° -0.758
NCT-A 59.28+23.88 58.36+16.59  0.641>  0.469
DST 36.00(29.00-45.00) 42.50(37.25-49.00) 0.167° -1.382
FSMC-C 21.38+5.92 17.2914.62 0.006° 2.890
FSMC-M 21.00(19.00-24.00) 18.00(14.25-23.00) 0.037% -2.088
FACT-cog

CogPCl 22.17+11.78 11.79%+9.63 0.001° 3.637
CogOth 1.10+1.82 0.18+0.48 0.013*  2.645
CogPCA 24.52+4.24 28.29+4.23 0.001° -3.358
CogQoL 3.07%£3.20 0.86+2.19 0.004>  3.038
By A ESEREITE 55.7212.40 54.33%4.99 0.197° 1.313
SAS 32.57£4.90 33.13£5.70 0.694° -0.396
SDS 32.17+£5.36 33.17+8.34 0.595° -0.535
TEEMm¥E 5.63%+0.97 5.22+1.03 0.112° 1614
mazEH 133.00(121.00-137.00) 124.00(117.25-131.50) 0.0562  -1.909
RBE S 4.82+0.74 4.75%0.93 0.746° 0.326
Him=8 1.4740.63 1.99+1.79 0.128° -1.547

7E: :Mann-Whitney U test; PRI, -1 Tk,

9 -

1.5 BiENE

1.5.13% 8 EFMatlabR2014bF &, fFMRestplus-V1.2%k
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1.6 KitFESH

1.6.1 —mRAOFFESIRRER EHASPSS 26.0# T4 F 5
#ro Kolmogorov-Smirnov 33 —fRIRRZERL. MEOEFIT
DETESHERE, ESHHERBMIERGK, BYELTR
EERT, FESHHARNEEMann-Whitney U3, B
(D IEKIEE) TR P<0.05INAERBSHITER N

1.6.2 EFHIE ESPM1I2FRAM I H AT EFARZDC
NEF; EC+APBEL ZTEAD M (multiple regression)T &
R FHISHIFLEFZER, MRFLEEGHEXMEHNK,
Bt SEERFIEEXplicit mask(BDARE/\MAIIR B — EEIR
AAL_binary_msk_nocerebellum), f#ERFWE RIEXT4ERHFHIT
ZERRKRIE, FARestplus-V1.28 4 MutilitiesiRIRILE
KX BIzDCERENHE, ESPSS 26.0Fh# 70, ESHH
AR BPearsontB X0, IEIEDT S ASpearmanidx 2,
P<0.05INAERBHITER N

R MARXDCEEEEERR
i X HRAN MINIZER(mm) TE
X, Y, 2)
EMRRER 180 (-39, -9, 48) 847
AN LR 68 (42, -30, 9)  8.52
MR 149 (-15, 12, 21)  8.09
i FWERIE, $ZKTP<0.01, EIHKFP<0.05,
%3 C+HASTEFANITER
EX M4 P X FRAN MINIER(mm) T&
X, Y, 2)
E%  ANFEE 58 (51, -30, 6) 5.5
flEx  ANfE 213 (36, -75, 39)  6.62
fiEX  EMER 183 (-33, 69, 51)  5.01
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B3 C+4IDST3 0 5 M fA 1B 2 fiAH % (r==0. 784, P<(.001)
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