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ABSTRACT

) [B] HE! A gL G E AR Objective To explore the changes of cerebral blood flow (CBF) in breast cancer patients after surgery by
ES A EE = R using pseudo continuous artery spin labeling (PCASL) technique, and to study the changes of cognitive

2 i A function in breast cancer patients after surgery by using Neuropsychology scale. Methods Twenty-seven
KA patients with invasive ductal carcinoma of the breast who underwent surgery and 33 healthy volunteers
1LBRARZ IV - —HEREFEER matched for age and education were selected. All subjects were assessed with the Neuropsychology
2. AL I ——H ERRMEINE scale and the whole brain CBF and T1 high-resolution structural image data were collected. General
3 ERAYREEREY &R data, Neuropsychology scale scores and correlation analysis were analyzed by SPSS 19.0 software, and

magnetic resonance data were analyzed by SPM-8 software. Results Compared with the healthy control
group, the patients with breast cancer after surgery had no significant difference in age, education years
and Neuropsychology scale scores, but the CBF in the left parahippocampal gyrus, left insular lobe,
bilateral superior frontal gyrus and right posterior-medial frontal cortex decreased, and the course of
disease after surgery was positively correlated with the CBF in the right posterior-medial frontal cortex

\ Ao . - J = oo g and bilateral superior frontal gyrus. Conclusion Although the cognitive function of breast cancer patients
Eég%]ﬁ%i;?%% f;ygg%g;ggii’zg does not decrease after surgery, anesthesia surgery still leads to multiple brain blood flow reduction.
tﬂEE’\Jﬁi%%%%%%j iq‘ﬁﬁﬁ&%ﬁ%ﬁﬁ@;,mﬁ The abnormal cerebral blood flow perfusion in the right posterior-medial frontal cortex and bilateral
AR ST DU 2 R C BRI T 125 49 M SR 45 4 (5 M4 superior frontal gyrus improved with time, suggesting that the pathological process is reversible.
R, —BAE. BELESEEITHLUREENE Keywords: Breast Cancer; Surgery; Anesthesia; Postoperative Cognitive Dysfunction
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R e I RECERNT CEBENNEMRE", MEEFEAK TR, L
ESRETEEEL, T SHEERURHE BICAT MR HBRET, SESKEERANA0% Y, MIFRELBENAFTEE
LEFBRFNYUEEZNUER, BRENEDS ZEXHFE, BN EREIRMNENEEIL. B2, BRALAN—HDARBEET
B, EMSH WWALEURGENUTNER jgmEREadlidiz. A8, BRONKEURERTEEES, XHEEKE
CBFRIK, HFEABRXRHBESRAFAMEMER. W NI apr=TE . .. . e
M LEHCBFREr %, i Relmmner ML ARBEINHIIEERRS (postoperative cognitive dysfunction, POCD), —f&%ETE

N = (3-5]
ERERIANENRE, EREEANasy ANEEAT,

(PP MBH 712000)

(BE] BN RAHILIRNES DB ERIZ
(PCASL) e ARRIL A= BE AN SR 7 & (CBF)
HT, ANRAHRZOEFERARAREZER

% &K IR RR. faERNEM R I Bal, POCDHERINGINATEERE. MERELEGNARE, AMIZEMNEE
| EENFEROFEIEASNEERATUEN FHAEREPOCDHNBENS, LN RAN, MENFASSHARMTET
o BEMT, NISHARDEHEELE", DYRRMITLTESHEFEANNES
[38857)] S, TR, M, ijmﬁﬁmmliﬁﬁﬁfiﬁﬁ[ﬁ]o %:_F.u:t; jiﬁﬁﬁ?%ﬁﬁﬁﬁ#&ﬂﬁ%ﬁﬁﬁﬂ%Qﬁﬁﬁﬁ(pseudo—
RN THAEEERS continuous arterial spin labeling, PCASL)EARMBEZGNABERRILFEZEER

(hEHHES] R445.2 a7 E (cerebral blood flow, CBF)2X%E, FERRAZMHAEZLEFERMRIES
(Xaitrifes] A FANIREEEIANIEE,
(R&TE] PSS S 41 (20195F-209);

Nl aneye

e
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RECTRIMRIZE 2024488 £22% £8H 5 E178H

B (1)RusiEENR- £ kR (auditory verbal learning test-
HuaShan version, AVLT-H): G&EEIZIEZ. 5EEFERE]Z.
KBS FER B2 U KRBT IA, FEFHTIHENICIZIERI
BB (2)KHFFI/RINAIER (Montreal cognitive assessment,
MoCA): AR, G&FNZTHEBINART, ETEFMGIC
17 B, BIT7. B, MR, AURTE. HEUREDSFEE
1o (3)BFEEMIR (digit span test, DST): BEHRFESTE
%(forward digit span, FDS)M#FEE £35S (backward digit
span, BDS), FEMXZAENTIEEIZMFERTNEE,

1.2.2 BERAE WHASHEHTHERNEIEIRE A
#, fFEHGE Discovery MR 750 3.0THAHIRA#EN, BEHE
EN/N\BELTBESEBHTHIERE, B HLETE. A
R, ®FEE, XAT.RAZREREME (T, fluid attenuated
inversion recovery, To-FLAIR) %33 f A 28 B 14 i # 1T
HE, WEHEMASRERENZHAEHTTIS D HEN
G, JESH N TR=8.2ms, TE=3.2ms, FA=15°,
FOV=256mmX256mm, #E[F256X256, EE=1mm, &I
ERZEHE., REHIITPCASLEIAME, HESH Nl
TR=4632ms, TE=10.5ms, FOV=240mm X240mm, NEX=3
R, PLD=1525ms, EE=4mm, TERZEEHH,

1.2.3 BB E &%, NAESHENS I WETIGUR
CBFE# TR EZMR, HRTEGRE. ME, XASPM 8%t
(http://www.fil.ion.ucl.ac.uk/spm)#dpabiZt 4 (http://rfmri.
org/dpabi) S EAHIRIIBHITHITLIE, LEBSBEMT: (1)E
B B MO MRTIREAEZECBFE; 2BTISEWRMRIT IR
R RIZRE I 5FT (Montreal Neurological Institute, MNI)

1 BEASRENRAAOEHFRAZLEFRETS

2A5 t/z P
STHRLH BEA
FW(F) 42.90+599 43.69+t7.84 0435 0.665°
SHEER(F) 10274290 8.92+3.41  -1.639 0.1072
AVLT-H(%) BRZIEIZ 21.76+4.41 2231%573  0.362 0.719°
SEREERIZIZ 7.97£1.91  8.70%2.51 1256 0.214°
KBSHERIZIZ 7.4542.39 8.31%2.75 1274  0.208°
JAEBIA 12(1) 12(1) -0.420 0.675°
MoCA(%3) 23.57+3.72  21.96+599 -1.269 0.2102
DST(%)  FDS 6.94+1.08  6.84%2.27  -0.208 0.836°
BDS 436+1.19  4.46+1.58 0.271 0.787°

A CRTEBEASHWRAML, RANSWERNL, "REBEASREWNRAMAL
FKABZEMann-Whitney U,

FoETE]; (3)TET A BCBFEMETEMNIAT ETIE, HR
MEKRBIER; (4))3—1: HEMEARRER; 5)F&: U
8mmX8mm X 8mmHA B IZITCBFEG#ITHTER, RaE
BIS IR HEEIBRMES 9.
1.2.4 it ERASPSS 19.08 45 AOGR T REHARARE L)
BEEHEHTESHERK, RNESSHEHITEERA (x £5)
R, REAWEXRKRIHTRITDT. FESHHIITEREA
M(IQR)% T, FAMann-Whitney UKIS#1T451t 924,

fERASPMSIR I FABI M CBFEFH TN AN LS, 212
AMNERNZHEEREANTE, XASHHENIH(gaussian
random field, GRF)EEEX1BEINAEEBRLERBITRIE, H3d
RIEEHERHITRR.

RE, REEZFHAUERRXEELITATL. ¥8R
MMM X CBFES, SEEERNHLLEBEEERTSH
IR R EAREREGH#TPearsonB XD o

24 R

2.1 —BARRBSOBEFRRITDER AT HEFR. 2
HEFRILR, EREEERITFERX(PIF>0.05), MAZHE
BHZNEEER(AVLT-H, MoCA, DST)iELDEItLIR, ERTFE
SESITFEN(PY>0.05), IK1,

2.2 CBF4R EEXNRBRALIFZIHERTHEIREGREFER
k%, ESFMASIREUBIRBIBIANGIT O, SERR
AL, LREAGEEEHN T ZAMXCBFIRE, BIFAEMER
EE AMEH. ANEDS5ERE. ANE RN A RN
REBR(GRFIRE, P<0.05), &2, El,

®2 AREBEFRESRENRAELCBFFEERNBK

FS XX & 1 hEHE BT tE
X Y z

Cluster 1 ZM;ED3E[E 156 21 6 24 -4.524
EM & -30 9 -6 -4.342

Cluster2 ZMIER £ 149 -18 18 63 -4.437
HERNERM R R 15 12 69  -4.490
AMELE 15 36 60  -4.415

o
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2.3 BXMEDER PearsonlBX DA, ARBEERE
REHH5EME LE(r=0.633, P<0.001). GERMERM KR
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(r=0.427, P=0.026)LAK <& L[E](r=0.522, P=0.005)0CBFES2
IEEX(E2), SEMSMH. £ME53EICBHMESEEZMEXML.

r=0.633 =0.427 =0.522
0.8 p=0.001 1.59 p=0026 1.5 p=0.005
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HE2A-F2C (24) # U5 L EICBF(E 5 5 AR )5 KA R 4T, (2B) &5 WIS T R CBRE 5 5 AR5 R EUHE X 24T

L EICBFE R J& X #d X A7

33 i
. ABREEERBCBFERSIT AMRBIMRIZEZING
FRANIUBEEELY, UEEREEFRAERENANEDSE
Bl A&t WU LEE. HERMERH R FRCBFEE, Xt
BRI EE X EENIER, BEEENEENATRE
WAL E, B2ITIZ. BEXE., SETERIZURKER
iz, mIEBRFHENENX, AftE5T IERIZ, HEEDE
ShEEEEEEA", RN ERERLEITSHE
EXRIER, 357 &MHAaNESFEHNES" BHs5
SMARMINGE, MBS, BEEHRE, BEURTEAY, X
LI CBFRERATAER A T UMERERE: &k, MER%GL
SRR T AT LI R2CBRRHE ", ER, RPBERERIE
CBFEIREME, ERERS T EEMalEE SR, XLt
YIRS ARERNRG. 8E, IMFRIRHNLEE
RNEEMMELE, YETFELTETEEZ I, SENE
WERIABEILY, #MmalcBrE™,
SOBEAREBEWHRLI, RE6ELAABMTHEEMNXE
MICBFIEE, ZXISHICBRE I SIEaifEdEahREsEEE",
BENES T RIEFANEREEMRHNLN, BEEFAN.
CBFSHMERT™, LKL, FRNMESRESSHA
BICBF W ZE—EMED", BRMRRAT FEER. FRIMEE
75 2RFR 3 [ReH AR £ LU A EI AR S B R R AEIR
32 ABEBERGHELEFEBRERIN SLriARE
BE, YESEREEESIMIAGSEINEIANERE", &5
BPEIAMZNELEEMRELN, LEEEEFAGHIEE
hEEM TR, B2, AHRHFEMIBERERGIAMNIIEER
T, XAREATUTIRER: $—, WRBEISEPOCDEE
EE5EMBERE, TEERETEREN", TAHRFAANG
ZIREERIE R, AR E MRS E, B2,
ARRRE T EABZMOHEEZBRMTNME, ks
SHRRAT EINABTNEEE, BIHERATINETSE
EEIAEITRERR R LR LB ERMNFwErE", 8=,
RAFREE A 2K E I SE T ) BEFEPOCDI R £ 35, %%
YRR E CRIRESHIAARERY, EARBINANINEE R
MERR R A EE ERRERY, i, £ R—HMeisHES
ERT, BEULBEEERGINNIEEMERIEE,
33 HEXMESMERSN RIVWHEXEDIFERER, BEN
MIER R R R AR EEICBFE 2 5 RERMEERR, HHX
LCBFREAENNX SMEN AHBLHINE, BRFAR
BRI R X e K M R A M, TANEEEE. $
MHEICBFSAERABEHEEMEY, XaESHTFRIRER
BAMKRE, ANREEEUREREEEEERNtLREERE
17, MXEREINATEESEMRIET,
34ABBMSEE cHRNE—ERE: £—, #AERD,
EANESERRPRIZT KRR, FEHTESHOBIERE,

s —

£, HNERRPFREXRERRE. SEMDBEXER, X

AR CBFNRRESSXERRZEX, ESRMRAPREE
MBERXNHEOEFER,

I Tl
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(e}

@ D

(20) M #

SLEFR, REIBREBERRRE LIMBRIANIEENRE
£, EMzEAZEARXMAERE, MAERRMEMEBR. N
MER_LRlE =8 MRS ERE B E RN IE, 57 %RE
FEIERAERN.
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