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ABSTRACT

Objective Analyze the relationship between quantitative magnetic sensitive imaging (QSM) of the brain
and stroke induced cerebral microbleeds (CMBs), and its diagnostic value for cognitive dysfunction.
Methods 80 stroke CMB patients admitted to our hospital from August 2022 to December 2023
were selected as the study group, and 40 simple stroke patients were selected as the control group
A during the same period. Another 40 healthy volunteers matched with basic data were selected as
control group B. Patients in the study group were divided into mild group (n=42), moderate group
(n=24), and severe group (n=14) based on their condition. They were also divided into cognitive
normal group (n=17) and cognitive abnormal group (n=63) based on their cognitive status. Compare
the magnetic susceptibility values and Montreal Cognitive Assessment Scale (MoCA) scores between
the study group and control groups A and B, as well as between patients with different degrees of
illness and cognitive status. Resufts The magnetic susceptibility values of the study group patients
were higher than those of the control groups A and B, and the MoCA score was lower than that of the
control groups A and B, with statistical significance (P<0.05); There was no difference in the magnetic
susceptibility values between groups A and B (P>0.05); The MoCA score of control group A was lower
than that of control group B, and the difference was statistically significant (P<0.05). A total of 221 ROI
lesions were measured for magnetic susceptibility in 80 patients. The magnetic susceptibility values
on the lesion side of the thalamus, caudate nucleus, putamen, and pons were higher than those on
the opposite side of the lesion, and the difference was statistically significant (P<0.05); There was no
difference in the magnetic susceptibility values between the lesion side of the pallidus and substantia
nigra compared to the contralateral side (P>0.05). The scores of various dimensions of MoCA showed
a gradually decreasing trend in patients with different degrees of iliness, with mild group>moderate
group>severe group, and the differences were statistically significant (P<0.05). The magnetic
susceptibility values of lesions in the thalamus, caudate nucleus, putamen, substantia nigra, and pons
of patients with cognitive impairment were higher than those in the cognitive normal group, and the
difference was statistically significant (P<0.05); There was no difference in the magnetic susceptibility
values between the two groups of pallidum lesions (P>0.05). Conclusion The magnetic susceptibility
values of stroke patients with CMBs are significantly increased. QSM quantitative analysis of magnetic
susceptibility values can effectively identify CMBs and also assess cognitive dysfunction in patients.
Keywords: Quantitative Magnetic Sensitivity Imaging; Apoplexy; Cerebral Microbleeds; Cognitive
Function; Magnetic Susceptibility Value

BB74 M (CMBs) B F B/ M &% (CSVD), EAMSA. MEEMILESN
1B, AIBEEREHNARREANSEY, CMBsEUM N UASHnES
AR T BT ETIEFIRE, WEANCMBs—BRSIRISHKER, BRH2
W, TEEIREMITRNEINCMBSEENBERBEEEAPSZREE, HELRE
KR EMEERIE KM, BEBETHILAY. BEREBEERSSSESY5CMBS
BX, EESSRERMRZD, BEFRBMEY, Ba0EREBBRMNEE(SWI)
FHIRCMBS#TIRG). 287, HAE2HSURMA G (QSM) Al kS ERE, it
CMBS#TER D, BECMBSHSBRET BRI, —La XQSMARZYIFSSHL SR E T
REBAGSEY, MARRUQSMERBHRAREEAMGSBHBITEY, DIF
QSM5 Z&FRCMBs % 2 RN AT ARSI MR ¢ME, IREIT,

1 BER5E®

1.1 —fR%FE 1EEN2022488 £2023F 12 8 AR UGARIS0FIZHCMBs B E NIATRA,
B50M, LME301; F#850~78%, Fi9(67.24+7.13)%, AENEE B 4ZTEE
40634 BBALE, B12401, w166, FHE51~79%, FiY(67.8317.25)%, HikHF
B AR TERN40ZRESBENTEBA, BM220, MH184l; E£i853~80%, F

(B5—1E&] B8 #, B, BN, TEMRAM: JI%HEHHE. E-mail: zhangfushang80@163.com

GEffEE] 88 2

°1



HEICTRIMRIZRE 2025498 $£23% £9H5 25819187

1(68.22+7.53)%, AR HNEMT. ERHEBELEEZEER(P>
0.05), Brtbi,

NG TRETAAMMRIKENERNNE; EHA%K
RAEZNHARITHEEAYE ,; IRFRARREE, F8>50%, Hikk
o EEARER AR TIRER R (RS R, AIME. AN
. MERFESE), HEEERRREEETE; QSMELARR
B¥oih®; FMRASKERE; BSMERERES,

1.2 753 FHE3.0TEBSMRAMEN, 32@EiraEkLBE, BUDE
i, ¥{THEBTE BAELELR (SE)TIWI. T2WIFS. REZH KR %
RS (FLAIR). ¥ 8RhNALEE & (DWI)FISWIFEEIITH, HiES%%:
TIWI. T2WIEFITRA450msHI3800ms, TEA8.7msF184ms;
FLAIREFITR}8600ms, TE}87ms, BE6mm, ZiaEL.2
mm, FOVA240mmX192mm; DWIFIEREEPIFS, BEXb{E
$30%11000s/mm’, TRA3700ms, TEF105ms, EE5mm,

EiE#E1l.5mm, FOVA230mmX230mm, %BFE160X160; SWI
FHITRA49mm, TEA40ms, BE2mm, EEE0.4mm,
FOVA230mmX201mm, %EPE256X202, LA=4 %[0k
E & (3D-ME-GRE)F 5 BFQSMEE S #, TRAS0mMm,
TEXN6.8ms, [EIfE4.1ms, [EIF%10, BEMALS, KEA/N
ImmXImmX2mms,

1.3 B9 7EMatlabl9aF &+ EQSME, BWAQSMERA
iR, BEME-GREFFLEMUMEIRRBT RS, BEBRFH(PDF)
HEREHY, AdESEBRTFREMBHINERSEESE
(MEDI+0)3i+#QSM, H10FE U L TFEREITHBITK-SNAT 4
FEQSMHAMTIWIE & L E BN MEX (ROI), ROIBEEM. EIK
% Rk, BEIK. BR. BtF, SREBEERERKESEN, 12
FEROIEHEZ=RE,

(2] ©
e e
o o

E1~9 SWIARfr . (E1AMNSRMEME TR d; E2RAR R E T80 ks E3H M
TR XA TR0 M AR W KA T ROR o B S ZE U RO X R4S 5 R
toks B 6ZE U F R TR ks BT B RS S AUE s B8 A MU R4S 5 Ak e

M E9A MM RS 5B k)

1.4 AA%E (1)FBERERBCMBSHE R, 1~5PREF
B, $£420; 6~15NARE, H246; >I5MAERE, H14
o (2)IANFIINREIBE RE B FH/RIARINEEEHE R (MoCA)
t, EXRBFETNEE, Hi1309, <262 MNHMIERE; H
RHEER<I2ERN, L2579 ARE, PEESRIIANINEEM
%, HPINNEEEL7H, AHFEREEG63, ~
1.5 S5 AE RASPSS 22. 00 BHUR, TEHREHE(x £5)
RT, REUGBHSZN,; TEERTERRE, XA
B, UP<L0.05AERERITFEN,

24 R

21 3AZHERUFAEALR ARAZEFRCEEYS TN
BRA. B4, MoCAEDRTNIRA, BA, EREHRITFRX(P
<0.05); XMRA. BRAMMRELLIREER(P>0.05); WERAA
MoCAIFMETXERBA, ERBLRITFEN(P<0.05), WM&l
2.2 ARABRETRMERLE S WA RELR 05I8E
HME221PROFMHAI R, M. BR&. =ik, BHiREL
MEAeRESS TR, ERERTFEN(P<0.05); BB
B REmLMEARESHMEREER(P>0.05), R&2,



CHINESE JOURNAL OF CT AND MRI, Sep. 2025, Vol.23, No.9 Total No.191

1) ® 1)
B10~12 Afrbet B, (10 TIVIS G4 S000 fod; E11: TOVIR & fE 5 kb fod; B 12: DWIRE AR 5
P )
R1 AR EWMAEELEK[ppb(X107)]
A3 B EBRZ Ftx TAHK RB A MoCAJF5}
B34 (n=80) 4771124 63.17+18.88 79.32+30.17 165.04%40.57 197.55+41.23 17.55%+3.15 25.38+2.44
XTERAZE (n=40) -423+1.18 55.32%£15.71* 61.41£23.53° 160.52£40.62 174.11£30.45° -30.47%7.46° 27.55+0.882
XTERB4H (n=40) -4.08+1.11° 55.84%+16.73* 57.01%24.42° 150.01£36.97 170.15£48.64° -31.44%7.53° 28.48+0.70%
F&E 5.464 3.723 11.136 1.912 7.817 109.516 44.568
P& 0.005 0.026 0.000 0.151 0.000 0.000 0.000

. SHRALR, *P<0.05; SWRAALE, "P<0.05

&2 RABETFAMERLL S NE A RE LR [ppb(X10%)]

2.3 HRAFRKBEEEREMoCAT D LR MoCAR 4 ET

pa NEFERBEEZEFEZHERES, BEA>HEA>E

EH, ERYBRTFREX(P<0.05), &3,
2.4 #RAHNARRBERERELR ANERARER

0031 . BRIZ. "z BR. BFRLBARENSTANESR
0.005 4, ZRERITFEX(P<0.05); MATHKFILHELEMBLILR

oz FTER(P>0.05), MFE4.

g kL kLR &
BEf(n=70) 4.55+1.07 -4.13+0.94 2467  0.015
EBRi%(n=17) 67.32%20.19 53.76+14.32  2.259
Fi%(n=18) 77.95%27.63 54,77£17.51  3.006
EHEK(n=16) 161.78+35.97 152.14+33.73  0.782
2F(n=7) 192.41+51.77 178.56+49.22 0.513  0.617
it (n=93) 16.98+2.97 -30.75+8.14 15.325  0.000

R3 RAEATAKEREBEMCATD (%)

A3 =TEHiTh EMRA B/ 1812 HhREE 3=V
BEH(n=42) 3.77%£0.84 4.88+1.02 5.03%£0.74 3.44%0.63 1.13+0.22 4.79%£0.65
FEZE (n=24) 3.01£0.77¢ 4.14£0.94¢ 4.39£0.62¢ 2.78%0.62¢ 0.99%0.24¢ 4.41£0.45¢
BEH(n=14) 2.24+0.58 3.45+0.87 3.80%0.53¢ 2.26%0.51¢ 0.83%0.21¢ 4.0240.33
F& 22.124 12.652 19.548 22,777 10.075 11.217
PE 0.000 0.000 0.000 0.000 0.000 0.000
E SREALE, P<0.05; SEEALK, P<0.05

R4 FRTHINTRRDE I RELR[ppb(X107)]
A3 Fh ER#% Ftx BEAK BB A5
INFFERS4H (n=63) 4.82£1.26 66.541+16.95 78.95+25.73 167.53£32.71 198.15+35.76 18.36£2.97
INAERA(n=17) 4.07£0.22 57.22+15.33 62.55%20.08 162.05+28.74 177.13£31.82 15.22£2.43
tE 2.433 2.050 2.432 0.628 2.198 4.007
PE 0.017 0.044 0.017 0.532 0.031 0.000




PEICTHIMRIRE

33 i

CMBSERATE/NMERBUZHRT, TEIMAKRNERT
EYFITE, CMBsHIMEGENANMERIBE, THHET,
HEH MM EREE=BEEEM®, UEERACMBsEERENX
RETBSURFERTZRZN, BEMRIERRBEURSWIF
SR, BEIRETCMBsHGEE", SWISFIMER B
REBMG, BE-ARENTLRMEB D BERERRF
5], QSMSSWIZIN, EHEETFYRASHBRMEFTHRE
&Ittt , QSMEE] LN APRAE I R B L T E BN E R — I
AR, FNARESWIRENEE, FRE8HMHERNE
B, R HE G,

ARARA, ARAEBEULEEYSFWRA. BF4A, B
MoCAIEMEFXIEBA. B, MEIRYXSLLFRZTLE B E AT
SAMB A ERBELRMEN. BRE. 5% NIfELCEEREST
S, RRARABEDDRALHPERRSERM, XEX
H5INA. BREDESTEX, HERSNNDEGETEHES
¥, CMBSHRETHIEEZHTFASMBEZN, QSMATELA
BRBAEEE DT, WALTBEESRRE, TEEDNHE
28", ERER", ARFEHEENHAQSM-mMRVELE
W A/NELEFSWIN30%, SEBRT SWIRT & AN, X
HBAQSMET R B REFEMANMERE, ChenZE " "HRER,
QSMSTHIM. FEISUTBURIE, R MILLSWIE, HEIEMET
FISHEALNR, QSMEH MBI RIS BESE, B
HRYHMERESE., ZHEFPEHRER, QSMITCMBsHIIRE!
BTSN ARSI SWIE, W EFRIRBBQSMAINE &1 HCMBs
Fht, HEQSMEIXCMBSHIBELRERH{TESR, MTIEMBEN
STCMBsHTHIMT . ERTFARABEMoCAITS EEXIZTRCMBs
SHARINEEERE, BaiFIAMDEERES CMBSFREH S
REEH, BIRERENCMBsASEIIRSE. HNARMFEESDT
b, BERMALIRG, sIEIANREEZIR",

AHRF, MoCARLETNERRRFIEZECMBsEEHRE
EEEMER, RUANREA>TEE>SEA, HHCMBsSIA
HMINEEREREERYIX R, BRRKRE", CMBs Z9H TR
FRAMERT X3 RARFRENINFER, H#ERMECMBsHE
A ANE, SMoCAED ZREXXER, BHRA
0™, CMBsEHEMMESMMSEED BERENNNGEEEEX
7, HPRZANHEHSEMEE, XA E2EACMBsH 3|
ERR)nEENFERREREEDT. NNRERFSHRT, &
FRR/NMESANSHNBESRAALE, ERREHR. ERT
WMALMIER, HRIERHMERHIRGNAR, FMIAES
FBZINHITHAE, TCMBsHMMEM S ITRERARLE T
BE, B MURANES M, MEINNEEREE, &
AR, INFIRERAREER. BRZ. B, BFR. RIGHEL
EEWESTFINAESA, BRQSMEBS i ZHCMBsBEREL
R, BN EINFII BRI R T, ER/R K ERAERE T
EEY, RBAFSIMDLTENZ2HEX, SAEASTRERSE
IRBAEXTESE, KHEHMRLM, CSVD+CMBsEERN
REAEEFD, MoCATEDMIE, WIS EEE A
WRE TR, MAHREEEACMBSHE SINAIAERERERY]
%%, FNCMBsHBBSMIRT/ \NEHRTHTE 5z, HEM
NESMES AL, SIRBAEEAS, IERE"HRE
BE, FMBEURETHS AR mART M, Eit,
HIVAKPEISMEECMBSHFIEE™E, BEREIIATE, 3l

2025%F9H %23% FoHA £ 51918

HARES, MIYCMBsEERMQSMEE DR ATXTEIA
B RHETHEr, EETIRKRBXARDL, QSMEEDFHK
KEZSHHEANINERRHNNMELH TR, WasFt—
TRNHF.

L, FPCMBsREFEHMUREREASMINNIIEER
15, QSMEEDFHEUREREMIIAICMBs, FFZHACMBsE
EINHIERNERBEEEX, E5HHUERERX, QSMEE
DT RER WA ENHETZERCMBs BE AN AF

o

SE

N3, Fxz, KA. RIHE e AR X4 A 0], 0t R A B ¥ 40, 2023, 32 (5): 503-
506.

(2] 3 B35, A7 A 9. ol ) o 6 BFF 58 b A (7). o [ S8 b 8 00 ¢ 3, 2021, 24 (16) : 1458~
1464.

[3]1Kuchcinski G,Patin L,Lopes R,et al.Quantitative susceptibility mapping
demonstrates different patterns of iron overload in subtypes of early—
onset Alzheimer’s disease[J].EBur Radiol, 2023, 33(1):184-195.

[4]Uchida Y,Kan H,Sakurai K,et al.Quantitative susceptibility mapping as
an imaging biomarker for Alzheimer’s disease: The expectations and
limitations [J]. Front Neurosci, 2022, 16: 938092.

ST A IR, A, 7 &L, 4. B bIE SR AU AR e DL TR B 2 Hord A Bl e i 2 o iy
K G NIHSSIF WA KA 5 (1], B IR 44 35, 2021, 28 (2): 22-25.

L6 B2 2 5. o ol 2 S5 3R B Am AR 71 35 W et 1 R 45 o A0 B9 G R LA (D] o
[E[CTAMRI 2 &, 2020, 18 (10): 11-13.

MAER, DR, KK, 5. E BHBREARERM/ N ERFAFXHED]. FEwE
20K, 2024,23(4): 421-426.

(815 oA, BRARAR, £ LAY, R Bt fh 3 72 i it o o (9 B 58 0 JR (0] B s B 2 A4t
2, 2022, 45(3): 303-306.

13 F B E 4, M, i, . QSMF 7 78 JR & 8 0 i 7 A3 b o B W R
JAI]. W BER RS, 2018, 40 (6) : 545-549.

[10]Hsieh MC,Tsai CY,Liao MC,et al.Quantitative susceptibility mapping-
based microscopy of magnetic resonance venography (QSM-mMRV) for in
vivo morphologically and functionally assessing cerebromicrovasculature
in rat stroke model [J].PLoS One, 2016,11(3):e0149602.

[11]1Chen W,Zhu W,Kovanlikaya I,et al.Intracranial calcifications and
hemorrhages: characterization with quantitative susceptibility
mapping [J]. Radiology, 2014, 270 (2): 496-505.

U2] &4k, Tk, TR M. T B AL 5 AR M4 R B0k A B 5 %50 ey it
Ul HEFHESEEDERFARFE, 2022,20(2): 133-136.

(131 Bz, A3, 963 . A o 45 A o o i P2 5 6 40 X b 7 (0] P KU b 20K
27,2020, 37 (4): 352-354.

[14]Yang R,Li J,Qin Y,et al.A bibliometric analysis of cerebral microbleeds
and cognitive impairment [J].Brain Cogn, 2023,169:105999.

[15]Mitaki S, Takamura M, Yamaguchi S,et al.Increase in cerebral microbleeds
and cognitive decline[J].Neurol Sci, 2023, 44 (7):2369-2374.

(6] X0, RAA, XX, F. WA WE T EFH NI IR X b o &34 00 2 2h
Bk A R WA (1] B R4, 2023, 30 (10): 13-14,17.

[17]Thomas GEC, Hannaway N, Zarkali
of magnetic susceptibility with clinical severity in Parkinson’s
disease[J].Mov Disord, 2024, 39 (3): 546-559.

[18]Kim HW,Lee S,Yang JH,et al.Cortical iron accumulation as an imaging

A,et al.Longitudinal associations

marker for neurodegeneration in clinical cognitive impairment
spectrum: a quantitative susceptibility mapping study[J].Korean J
Radiol, 2023,24(11):1131-1141.

U191 5k i, Fak, % e, 48, B0/ 4 5 & 56 0 o 263 e 2 A% B 4k U AR A A B
R EFR ). B P&, 2021, 31 (11): 1836-1841.

(201 #hwe s, x| FE R, B9, 5. R B A 1 3 P 3t ot 4K 8 2 S AL M 9 7 R
9] B FF B2 A 2 20 35, 2021, 44 (3) 2 264-268.

(WeFsHHA: 2024-07-15)
(Rddmis: WRARER. SIARAE)



