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ABSTRACT

Objective This study aims to investigate the correlation between intracranial artery calcification
and imaging characteristics of cerebral small vessel disease (CSVD), as well as the influence of the
degree of intracranial artery calcification on the progression of CSVD. Methods Patients with varying
degrees of intracranial artery calcification were enrolled and divided into three groups based on
the severity of calcification (no/mild calcification, moderate calcification, severe calcification). By
collecting clinical data and MRI imaging indicators, including white matter hyperintensities (WMH), the
number of microbleeds, WMH lesion volume, periventricular punctate lesions, and lacunar infarcts,
the correlation between intracranial artery calcification and these MRI indicators was analyzed.
Furthermore, patients were grouped according to the location of calcification (middle cerebral artery,
basilar artery, internal carotid artery) to further explore the correlation between specific types of
calcification and MRI indicators. Additionally, a one-year follow-up was conducted for the included
cases to document and analyze changes in MRI indicators. Resufts The correlation between MRI
indicators and calcification severity revealed that WMH, the number of microbleeds, WMH lesion
volume, and periventricular punctate lesions were positively correlated with the degree of intracranial
artery calcification (r = 0.57, 0.52, 0.49, 0.43, respectively; P<0.001). The analysis of specific types of
calcification showed a positive correlation between calcification in the middle cerebral artery, basilar
artery, and internal carotid artery with WMH, WMH lesion volume, and periventricular punctate
lesions (r = 0.25, 0.23, 0.57, respectively; P<0.001). Regarding the progression of CSVD, changes in
WMH were positively correlated with the degree of intracranial artery calcification (r = 0.33, P=0.032).
Conclusion Intracranial artery calcification exhibits a significant correlation with imaging indicators of
CSVD, and specific types of intracranial artery calcification are also positively correlated with WMH
indicators. Intracranial artery calcification may be associated with the progression of CSVD.

Keywords: Intracranial Artery Calcification; Cerebral Small Vessel Disease; Imaging; Correlation

PR FNBK§5 1L 218 R EHAKEE FBYEEEE TR, XMIMKEZEABPRIEN,
BE5sMBNEERNELELEBZYERE"Y, B/ME %K (cerebral small vessel
disease, CSVD), GUERMAMMIES. MERSES. MEMZE, 23NN TR
MERNEEER", FEXMESGIERNHAS, HRESHHRFFIAXL MR
BREE1L 5 /)N M B R SR 2 B X Ro FIAFIBKES (b RS B/ I B Em Y &
R XE B R MERTE" ", HREEC NS HRERSNES, Eik/m
BERNTEREAFNRS, o, FAEEKELIE D8 S R NS RN E &
PRUEX, UNARSES. HHmE®, Xk IR RANEHRKES & 88 2/
BEREAEERN—NEENKRER, BAMR "L IANHEKEL S5/ NS
ERNEGERNZ AGEE—EMEXMYE, SERIN AR EBIELS KA R
BES. BRERIEES ) NEERNEGFRNBYIER, 1o, ARSI
BEHLSK O NIEERNTERESX, SHEERSNES, /) nEERN™E
BEATERE",

RN B SR/ EEFZ AN L RERSTESREMEAEANE ., —F
&, MBS AR B RR L L L BN BRER; B—AE, MR
AT BE SR I BRI e 2 e RIE %", Ak, FNARMAAIKELS
BN BRI TG ENER, WTERE/NDERFENLRNE. XEBENT
FREEEEEYX,

1 EREHZ*

1.1 —fEE AR 7202218 E2023F 12 B HER B R EHAZRRFIZH,
BRI ERERNLI63R BE, SIMNFERRIE, NELRFIEAMRER, i
SEETE18-80% 28], DA=H: T/RBREMAGIEKIEWA (n=60). FEMNNIKIELE
(n=35) AR EE MNP EELE (n=31),

MNITAE: FE>18%, B TEAMCTEARMRINE, BEGHREFEDTE
Ko BEHIMN/NOIERFNEEERI, INARSES. BERE. REBENDE, 1§
FRARSEE, SIFEERRTER. M3, BEERESE, HiinE: KH18E%, KACT
FMRIBGRERE, TEBEWMERFASIRKG, EEMEMMIMG. Mg, REiE

(5—1FE] @A, &, TREM, TEHRRSMR:
(ERrEE] HaRsA

42 -

INFIEERS. BV/IMIERK. E-mail: mandy20030k@163.com



HRER AN ER R K. BAMEO. . BEREE
&, FMARERDT. FRREIERCEZRZHE, ¥
RARFESEENE,

12 BEFRE

1.2.1 CTHE FRIESSEWER 7 AMCTHAE, ATFHRNAR
ShEK S IZE, AWSHERE: AMiIEE: GE LightSpeed
VCT 64HHZHECTH; HIEERE: MENEMRBATL; HERE:
Imm; 8% 120kVp, 200mA, MAEIAKFSLIZEET LT
BIHTIME: B/BESNK: MAZRKRIBESMHERSNE
DERS; PESNK: MRS MU R BENHRRT;
EES: MmABk Iz, FELERE,

1.2.2 MRIEE PIES5EXRER T ABMRINE, BFiTME
AT, FESHEE: HEIEE: Siemens Magnetom
Skyra 3T MRIZR%E; H#FET): TIMARMRG(TIWY. T2 &
(T2Wl). BARRREMEFTI(FLAR); FHEEE: 1mm; B
% TR/TE=2000ms/25ms (TIWI), TR/TE = 9000ms/90ms
(T2W1), TR/TI/TE = 9000ms/2500ms/110ms (FLAIR), MRIE%
BFMERAR BB AREALRMNTM, Wk, Bk, &
HimnE, FHMEEEMRIIET.

1.3 BEFTML

1.3.1 FARIBK It BRBAEFEELRNBARIERRA

CHINESE JOURNAL OF CT AND MRI, FEB. 2025, Vol.23, No.2 Total No.184

WE AN SKACTE G ITIRILITE, TEMRAMPEK. ER
shfk. AR EFAN EE NS ER. BUEESAT/RE
B, PEBUNEESHY=X,

1.3.2 B ERFITE MRIBGHS —HLNFEHHEX K
FEM#THRE, HMEERSES (RAFazekasita). Mtk
2. BRFRZEREIREETE). REBAEN A (IRIESS
WEIE ) IR I 3 E F 1517,

1.4 BEY WANARHEEHTHEHIENRS, EREMRIIE
MHTZNER, HSEENNSUREESETHEXED N, LURT
FRATHBK E5 4 33 A/ )\ I B R B 1B R B 22 o

1.5 KitFEAE RASPSS 26. 0 # TRt E D, TEEHIR
PSS T IEERT, DRBIELUISBFE DR, XAtKEK
FHESMUERABEHEELAENEEHIREER, XAEAR
BAMDRIBIENER. BEMEDEBSpearmandiPearson
HXEEH, PENF0.05HMINAEEFRITEE N,

24 R

2.1 FRMAKSHTEEEAREN—REE RETREM
NEpRKES T ERE, BREDNZA(T/BEDSK. PEHK.
EEGL), ZHBENFR. 5. RRL. sMELEF—KIR
RERDITERRL FIE—REFIITAITFER(P>0.05).

&1 FEMARIBS A EREABEN—RITH

FHE T/RESN (n=60) HEENK (n=35) EE5 (n=31) t/x2 PE

Fi8 (%) 62.5+83 64.2 £ 8.7 66.1 = 9.0 1.835 0.164
M5 (B/%) 32/28 20/15 19/12 0.539 0.764
IR (B/E) 22/38 14/21 18/13 3.983 0.137
SiME (§/7%) 25/35 18/17 20/11 4.308 0.116
¥ERR (B/7) 12/48 7/28 9/22 1.103 0.576
SEIE (/%) 18/42 10/25 13/18 1.674 0.433
DIEFE (B/7) 8/52 5/30 5/26 0.131 0.936
WZEHE (B/T) 10/50 6/29 6/25 0.106 0.948

2.2 FRAMARBKSGEES SMMRIBRNEXYE =AFF
BUREENBEMRIEERERAN, ARSES. MHMHE.

ARREARKMERER RS HHEEZERX, BXRYr
231790.57. 0.52. 0.49. 0.43, #FN&K2,

R2 TRMARBRS LR ES SFHMRIEFREEXME

MRIFE4T T/RESN (n=60) HEFHK (n=35) EE (n=31) r P&
BE&ES 12£0.38 25%112 38f11 0.57 <0.001
Mt m#E 15+0.7 38t14 6.21+21 0.52 <0.001
ARARTER(cm’) 72+33 13.4£5.2 186 £ 7.5 0.49 <0.001
Rt e 2(1, 3) 3(2, 4) 6(5, 8) 0.39 0.563
=R ER S

0-1% 29 15 13 0.43 <0.001
2% 23 13 10

3% 8 7 8

1. BRBES (Fazekasits): ARMARRENER,
REFAERS: AXREARN)OEREH-HKE

SRR 8 ARERIEEENSE. TR,

e ARMERRENEMmEE,
o BEREHFR: ARAMRFENEER.

- 43



HEICTRIMRIZRE 2025428 $£23% $2H5 2518488

2.3 BEXENAADEXSHS TEAMREIBIRNEXYE £ BEANFRUEDSUNRARERZER.

REFERAIZRBRESUUED A AMPEIRK. BRI TN 2.4 AAGIBRSKSR/NOEEFEBRBERANXR SHANH
R=MER, HOMBEXREGUSMRIEEIRINAXYE, ERK% N&ROAFETHBRIENMET, BRBROIREMRIEFNENL, 55
0, aREES. ARREARKMERENRSRHERESNK BAAKGHEERITEXMEDT, ERLW, BRBEESE
EEMEX, BXREHrDHN0.25. 0.23. 0.57, HERNKR3, BN HSHADKSHEESERX, BXERK70.33, FRERL

&3 NREABWMARIERS S R RMRIEFREEX

MRIFEHR AR EHEk (n=50) BERshBk (n=38)  Z\AENEK (n=38) r P&
BAR®ES 3618 42%21 28%12 0.25 <0.001
Mt mEE 25+ 1.1 43+2.1 52+23 0.33 0.73
BEFEAR(cm’) 102 £53 9.8+49 9.5+45 0.23 <0.001
Rt E 25+12 1.8£0.9 1.5+0.8 0.06 0.65
AR 105+ 4.3 9.8+ 36 9.2+32 0.03 0.81
WEEAEH S

0-14% 24 14 15 0.57 <0.001
24 20 15 12

3R 6 9 11

R4 MARIERES A5 B/ i B e R R X R

MAKSHEE BRSESEN  MENHETL BRREGHERENY ERESETK
T/ B E 5K (n=60) 0.5£0.2 23%06 22+ 11cm? 15+038
HE5(n=35) 0.9%£05 35115 34+t21cm? 23%11
EE5K(n=31) 15+038 32%11 36+23cm? 21£09

r 0.33 0.31 0.21 0.15

PE 0.032 0.634 0.733 0.695

HE1A-E1D FAF R BN DR E F. 14 Aok 1B: KR8k 16 £ R3r454; 10: BERERE 534,

44 -



33t g

AR S ERIT A B0 AR 55 10 5 B/ ) 1 B 5 0 B 4R 3 M9 4
X, B BI D TAMR IS ™ ERE 5 S FMRIIET
ZIEME R, MADRECERNERFNEEFEZ—, ©F
MR BRI BB RS TSy, H SR B B HME £ R BB
%, B/NIBERESBOANIEEBINEPNEEREY
—, EARMREBRESKSE N NEEFZINERAEEE
BIINEPREE Mo

ARG EERIEMANKEUNTERESH=A: £/B
B, PEGHMEEGL, BIX=A8EN—RE(E
EER. MR, AP, BIEFS)HTHRON, KNSAE
MERSTHERZER, X—ERI2R, MAEKELNIRZE
ARES MARER. M3, BARSIESEHRCERELEEX
B, siEXERGEREARARERPNSHENE, REUE
THAEIHSER, MEEETANAENHTRH—FBIE.
3.1 FEFBHEESMREIERNERY AHROZORINZ—
SREMAEHE B IEE S ZFMMRIFEIT 2 B71E B E W EA X
X%, BAMS, BESES. HHOHE. AFRFTARER
EEENSEMRISTFIMEE S RENEMMEZ LM, X—
SRR T MRS 2R NS ERN— N EERELE
ESIEMM S, SHTESRNBEEERE. SREEMNILRE
BT, $MEARALKRN. REMNGEWRG, SKREN
AMRIEMERSES. GEnEmEETEeE" ", EH—
Fod, BINEAMNBREES (Fazekasita)SHEHIZEENHEX
HRAEE(r=0.57, P<0.001), BFASES 2/ \NEEFRNE
BEEGENEZ—, RMTRARREESNMERGHREEY,
ARRERRPARSESSEVRENTXER, BRMAH
S AT R S BN AR EMEBRE Y —, Ioh, HHm
EMH AT AR RS ZENILINTEM, #—FIiExTHE
HERNIERFRNEEER, BXAREIET ERER,
Fitn, ETEZEHNMREMMAAREGHEESWMH, BREM R
R M B AR, BIYERCSVDIUERT ",
3.2 BHREABELSMREERNERY N T ERAMRITHEA
MBS S5SVDZEMR R, RHREERERBELUBEN R
KR ENBk. BRI = FhER, HOM TR LR
N SMRIERMABX M, £REW, ARSES. ARBEGE
R B BB S S E R AT X Rt 2T AR,
B X R B BB RN F150.25. 0.23710.57), BIHES
G E W (P<0.001), X—4ERKRE, FEMIBNMATIEKGK
ATREST AR NI ER, BEKLICSVDH AL LR
RINBHIEM, XELNS T HNARBLEREMZL, Fim, —
TR % F A EHBK AR P ER 55 14 5 B B R 15 S I B R AR X MR
S, HAMKANESLSRARSES 88 SEEXE,
BRI, FABKIIIRE 51k 5 R E KIS A RS
SEEYEEEMREN, TNKIIREELSNNESSE
SRAMHERSESHEX, HETRNRAHRSESHN™E
2E", EEIENE, BHnBBERRREEY Y EMER
hHABETHEEMNER(P=0.73), XATAESHH MAIRKES 2
SHEX, FMUSHESHEX, FESISNE. BRFES
SHMERREM Y, XL MBI T MRS I
TERTRBIEER, NIRRPAIRME T KIE,
3.3 MRS SCSVDHBRERNRA H T T EMREEK
SELITCSVDIH RIS R, AR RMNFG#1TT HA1E
W, HiBRT FEIMRESHHNET L, SREW, HHESES
TSNS IZE 2 IEAB(r=0.33, P=0.032), Mgt

CHINESE JOURNAL OF CT AND MRI, FEB. 2025, Vol.23, No.2 Total No.184

WETh. ARFBSERTUMERILSRE TS B IRENE
AMHRBE, SH—FHIEE T AR EhAKES L AT ASTE /)N M & v
FHHBPRESEER, ARSESHEMAT AR T KGR
RGH BRI, XATRESIAMINEE T, & AREELUREZEHR
1207 %0,

2 PRk, AHRBEARZNEAREDITIET T MAIEKES
hSBNNERFEZ BNBTI% SR, ACSVDIISH. aFMiE
TR T HOMANKIE, AT, BFAHRELSERERE
BEIEEAE, FIBERIMEEARA, KEMIFNHRRE—5

WIEMTE,

253

[1]1Du H,Zheng J,Li X,et al.The correlation between medial pattern
of intracranial arterial calcification and white matter
hyperintensities[J]. Atherosclerosis, 2023, 381: 117247.

1A HRF, £58, B K 25, R A 20 BRAS Ak 5 /Nt 7 34 3 A R M R B R (D]
T [E 600 Bt i 26 &, 2017, 15 (17): 2131-2134.

(31 WRME, % 5, B 4 dm, 45, A 30 RS b B IF A0 5 i/ o 4 o R0 S LR o A K
A ], B R&F4E, 2022, 32(6): 911-915.

[41 BRI, 290, F 8, 5. 509 20 B4 (63 0 77 3% 78 /N 48 7 LR 7 4 8 37 4T PR
[J]. 7k st 528k, 2021, 36 (7): 848-851.

[S1Emee, 7A@ WD ERaREE WP REFARARI]. LXE
5,2021,43(12):1205-1207.

(6] iz, R, ¥ T &. AL 20 k45 b 89 20 b5 Ji /I i 8 JR 0 4% 5 R LI A X o
75 3. AR E 2, 2021, 49 (5) : 525-530.

TV AEiAR, BKE, FMRE, & 5009 20 BT W BAS AL 5 St M i/ o 4 7 318 2 A X
PEFFR [J]. SR # 40 %5, 2022 (7)1 1053-1056.

(8] Wk, XIFH, R AHHY, 5. A 20 kAS b 5 15 IR0 AR S8 B 8 B A X 4 [T].
HEHZEFAE, 2016,36(22): 5604-5605.

) B 58, Ttk s, G A FLPY 30 BK4S b 5 S 1 i i 8 B9 A0 X o 5 (0], R &
HE R, 2022,6(12): 26-28.

(101 3R 5. 3 30 Bk AR 0 B4t 5 /N o 8 AR A X AR (D). L EH R
&, 2018.

(AR, BB, BN, 4. SRS WSS B a R e 5 o8],
HEESBGFERE, 2018,26(2):99-103.

(12] E of 2, XU 77 3. o %8 45 40 09 0 2B 20 AL R W PR 3T 0 & (T1. o e 3 4000 J o 8 7 2%
%,2011,13(2): 176-178.

(B35, 4%, THE, & WaREE st Ane R EEZHE#EN]. #E
ZEd e, 2019, 14 (11): 1113-1118.

(141 & E35, BY7, T X, %. Foh fAs b5 W EUR ROk B A R Sl < s (1], 3
B EF i ENL ARG 2%, 2020, 26 (4): 306-311.

[15] EBReE, K TR, @R, £ SNSRI RESHEFRARENE R EE 5960%
AR BEREAE (7], 1L T A B IR ML B A 4R, 2022, 32 (3): 34,

[16] BEAT K. ZobE oA 58 1 8 M A48 ) o e 40 5% [ 3 AT D). P 7 B 250 i
g R 4R, 2018, 16 (11): 1614-1617

[17]Ni R,Chu L,Xu D,et al.Risk factors of cerebral microbleeds in young and
middle-aged patients with hypertension[J]. Neurol Res, 2018,40(5): 413-418.

(18] 20, FF K. #4540 J PR M AR 20 6 3 K AR R i 0 S T I e A LD o [ SR
[E%5,2021,16 (31): 13-16.

(191 A fEfE, E i, E oy FEAMMAEREE LML I P E £ I, P EH
AR 2022,42(21): 5177-5180.

R0IERARML - . WA REESHAG AR B RN LZHEESREFAR
[D]. #F i A5, 2019,

(s B HA: 2024-08-20)
(RxT4REE: PEEmi)

- 45



