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[ E] HH #3559 F2 AR AR (HR-MRI) 5o & B R A KRB A o iF B RIKE E IS E G (ox-
LDL) 5% & #8 & B A5 B A2 (Lp-PLA2) /K-F 5 K% WP 3 bk #5 AR AR AL M3 % (MCAS) %% TG 05 B8, ik
I 2015 58 A—2017 5 8 AZAVZAFAH LB A e, FiBLZEMS L HAR B (TCD) | Ak 2k A
(MRI) B3R 0 8 s A% (MRA) VA B s SR EZILAA Y MCAS 89 %55 106 4 (B F 4) 5 5 IR 90 4] Bl AN R ARA
#HAE A B4, HR-MRI $o 78 82 S A3 R SEBR S H 58 3 K 383k R AT A3, 8532 %75 B % (ELISA) %ol &
XA & F ox-LDL,Lp-PLA2 K F %455 3 A A& KA % & Rankin &% (mRS) # 2 FE H L (mRS ##0>2 o A
FERR), 5 ARG R4 85 Wl A TG BAF4L 21 4], Pearson ik 447 883k Kos B3k §i #7 B e i F ox-LDL, Lp-
PLA2 7K-F 5 mRS #F 46940 £ M % 3% # TAE44E (ROC) W1 £, 4 47 HR-MRI fo % B A% 3% R824 f i ox-LDL,
Lp-PLA2 /K-F%F MCAS & & TUa 5 biase, SR Lrr@atart s F assk Ko s3k i 77 2 F ox-LDL #=
Lp-PLA2 7K -F 8 238 m(P<0.05) , 575 RAFLAARIL TS R R 408 F B3k K B3k i 4 7 ox-LDL = Lp-
PLA2 /K34 2 F 3 Hn(P<0.05) , BEe K> BEHe | 47 7 ox-LDL f= Lp-PLA2 /K-F 5 mRS #F 53 2 EARX (r=
0. 695.0. 664 .0. 667 .0. 679, P<0. 05) , B3 A 4 & W 24k , B A4 M| Tl MCAS B2 FUs e Wz .5, &4id
BEH KN BE 54 2 7F ox-LDL #= Lp-PLA2 /K -F3F MCAS # 2 TS ¥ AR B4 B ast AN B M2t 2 5,
HR-MRI o % B 5,48 3% R B A o 7% ox-LDL Lp-PLA2 7K 3415 K4 MCAS & & FUs A — 2 5% M8,
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[ ABSTRACT] Aim To evaluate the diagnostic value of high resolution nuclear magnetic resonance imaging ( HR-
MRI) , oxidized low density lipoprotein (ox-LDL) and lipoprotein associated phospholipase A2 (Lp-PLA2) in serum for
the prognosis of patients with middle cerebral atherosclerotic stenosis (MCAS). Methods From August 2015 to Au-
gust 2017, 106 patients ( stenosis group) who were diagnosed as cerebral infarction by neurology department, and diag-
nosed as MCAS by transcranial Doppler (TCD ), magnetic resonance imaging ( MRI), magnetic resonance angiography
(MRA) and clinical manifestations were selected, and another 90 patients with normal physical examination were selected
as control group.  The parameters of plaque size and plaque load were obtained by HR-MRI vascular wall imaging technol-

ogy. Enzyme linked immunosorbent assay (ELISA) was used to detect the levels of ox-LDL and Lp-PLA2 in serum.
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After 3 months of treatment, the prognosis was assessed by modified Rankin Scale ( mRS scores >2 was poor prognosis) ,
and the patients were divided into 85 cases of poor prognosis group and 21 cases of good prognosis group.  Pearson method
was used to analyze the correlation between plaque size, plaque load, levels of ox-LDL and Lp-PLA2 in serum and mRS
Receiver operating characteristic (ROC) curve was used to analyze the diagnostic effect of HR-MRI combined

Results

scores.
with serum ox-LDL and Lp-PLA2 on the prognosis of patients with MCAS. Compared with the control group,
the plaque size, plaque load, serum ox-LDL and Lp-PLA2 levels in the stenosis group were significantly increased (P<
0.05).
poor prognosis group were significantly increased ( P<0.05).
els were all positively correlated with mRS scores (r=0.695, 0. 664, 0. 667, 0.679, P<0.05),

efficiency, the combined detection was more effective in predicting the prognosis of patients with MCAS.

Compared with the good prognosis group, the plaque size, plaque load, serum ox-LDL and Lp-PLA2 levels in the
Plaque size, plaque load, serum ox-LDL and Lp-PLA2 lev-
and have high diagnostic
Conclusion

Plaque size, plaque load, serum ox-LDL and Lp-PLA2 levels have high diagnostic efficacy for the prognosis of MCAS pa-

tients, and the diagnostic efficacy of combined detection is higher, HR-MRI vascular wall imaging combined with serum ox-

LDL and Lp-PLA2 levels has certain reference value for clinical diagnosis of MCAS patients.
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ox-LDL & 22 iR sl ik ok # i88 A 52 93 174) 35 22 W D 8
bR BEHE U AH C WIS B A2 (lipoprotein associated
phospholipase A2,Lp-PLA2) J& T-Wfs i K%, =5
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scranial doppler ultrasound, TCD) | #% #£ 4k A % ( mag-
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( magnetic resonance angiography, MRA) DL X I K &
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HEREHZE D AEERREY miE R
HEEFRERES, ?1#%%&:@#55@5%%%?@
ol E (MAERE TR 3 kR Tk & 5 fikod
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50% BT R0 IR M 25 DH R G M Sk T AE Y
B @esMHe BHEALRHE, 7R KEM
R 90 Bl F o Xt B AL, 3 B 49 6], 4 41 ], 4
45 ~83 ¥ F#(63.26+9.21) ¥, Bk F 4 5 4
AW MERZFTRFE, EATHHE, BF
I 3 A B, R AE % B Rankin 7 %o ( modified
Rankin scale, mRS) (mRS>2 4% F B T 5 /7 %) ,
AATEFRUSS FlfnBl)e RIF4 21 #l, AuE
HaFEELR (B EY M6 L 1E) K
BEAR(AEQERACNER) UEIT,

1.2 FERFFMU][

ox-LDL B Bk % 7% % [t 3% ( enzyme-linked immu-
nosorbent assay, ELISA ) & 7| & ( % [E Rapidbio /2
), Lp-PLA2 ELISA i 7| & ( K & B /R 7 & 1 A

/\x’

), KB EHEE WYL (% E Thermo Scientific 2
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MEHEIRAR(EITFATE),-80 CHEAKEKH
( % [E Thermo A7)

1.3 HARFRE
BHEHTAEELh RN RELh A, HEAT
A % B % BE W ECAN B kit 5 mL, # F 30 min,
F 7 3 000 r/min 8 15 min, B E _EF R A RN

EP & ¥ & T-80 Cok# P HREL,
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£, ke, KM P OMBEMLE T O -5, KM
FH T fn AR & (T1-weighted imaging, TIWI) | 2
A F 7 (dark-fluid ) . ¥ # e A K % ( diffusion
weighted imaging, DWI) & = 4 Bt [8] € B% 3% ( three-di-
mension time of flight,3D-TOF) ,MRA & % i34 & F
AT J5 B B34 &, MRA By 34 96 B k% o & 4 40 4
B, i A E KILAF, MRA 33 )5, % Siemens
syngo Ja AL TAE 3% b | xR 46 W R AT e K % L %K
BT R BEAT AR kL e B B 4% 5 K B R
FANEALAE, #4F MCA M1 BB E B B & R4 B

T, YEAT L8 R W T A, E AL AT F A B ik
AAT, B HR-MRI ¥ %1, 7 4, HR-MRI J7 7| ¥ & Fl
FE RT3 B A . HR-MRI B G F 0 4. 0 — 4 &
SHelEEERME L EFEREEFEHLR A
B HR-MRI E % , B 1% 5T & & (K 2 R o & B 45 40 0%
# R AN, HR-MRI & % £ it 4 4% Samuels
¥Rl B % % = (1-Ds/Dn) x100% ,Dn . Ds 43l % =
MCA E# &g ERLERET, £FFHHESHK
ALK L,

® 1. EFIABSHR TR E

Table 1. Scanning parameters and scanning time of each sequence

WiH 52 At ]/ [E0 % i )/ ms HE P W Fif ]
PSR TIWI 4000/93 320x256 230 mmx230 mm 1 min9 s
dark-fluid 6000/94 314x512 193 mmx%220 mm 1 minl4 s
DWI 3700/102 192x192 193 mmx220 mm 1 minl0 s
Jilik=4 3D-TOF MRA 21/3.6 580%640 181 mmx200 mm 4 mind5 s
HR-MRI TIWI 903/83 512x512 130 mmx130 mm 4 minl6 s

1.5 IMiFH ox-LDL,Lp-PLA2 7K &

ELISA %4 M| % X # i 7 # ox-LDL Lp-PLA2
AT, PR AR A &L B AT,
1.6 BEWMFITM

BITE3/NF XA mRS ¥4 BRI #HATIEE
(mRSIF>2 2 A FEAR), 04 T2 LAER;I]
S HEWR, TR B A ER2 . B E R K;3 4.
FERK, FENLTH 4 4 FEERIK, T
AT, EEAEEEER IS o B ERE, BNR,
ZfERE HEEETARBMA,
1.7 #itEHE

F Bl SPSS 22.0 #AT 4 it # 47, HE Ve R %
RBI(%) %, AELEFXA X B %1 E R
xts Ko7, A KA ¢ B3, Pearson 3% 24T 3t
ek /N BB T R E A ox-LDL, Lp-PLA2 A& F
5 mRS # A x ¥, T iKF L 1E % AE ( receiver
operator characteristic, ROC) th % 2 MCAS & &
HR-MRI i % B i % 3 A Bk & L % & ox-LDL | Lp-
PLA2 K-F Xt MCAS £ g 2 Wi s e, % P<
0.05 B, Z 7 H K1t FE X,

2 & R

2.1 ¥FHAEITERLA HR-MRI 44 £ & MiE ox-
LDL.Lp-PLA2 7K
5% R AR EE , BeAs 4 B/ N BREBR A7 AT | 1L TS

ox-LDL I Lp-PLA2 7K-F-B @38 ( P<0.05;% 2) .

2. MEAS3HRA HR-MRI iU R 7% ox-LDL,
Lp-PLA2 7K F bk 8
Table 2. Comparison of HR-MRI detection, serum ox-LDL

and Lp-PLA2 levels between stenosis group and control group

i HR 2 A Y
o F TR
(n=90) (n=106)
PEHR /N mm® 1.2320.26  6.35+1.13  42.035 0.000
A /mm* 0.11+0.03 0.45+0.12 26.184 0.000

ox-LDL/(mg/L) 32.66+6.53 54.27+8.36 19.907 0.000
Lp-PLA2/ (mg/L) 142.62+42.36 263.52+73. 58 13.768 0. 000

2.2 AETE MCAS £3& HR-MRI # il 45 R & M
i%& ox-LDL,Lp-PLA2 7k F

5 R4 At TR R B4R E BEHR
/N BEHLA ST LG ox-LDL F Lp-PLA2 7K 734 I %
Hom, ZRAGIEE L (P<0.05;%3)
2.3 BEBRK/N BESR G R MIEF ox-LDL, Lp-PLA2
KES mRS BHEKXES T

FHOC AT 435 2R 7R | B /N | B He 47 i 2 oL
1 ox-LDL Al Lp-PLA2 7K°F-5 mRS P43 52 1A
(r=0.695 0. 664 0. 667 0. 679,P<0.05;7 4) .
2.4 HR-MRI &2 & EAREX S % ox-LDL, Lp-
PLA2 #iUFM MCAS B2EF/EH ROC o

ROC MM B, BEH /NI MCAS 35
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TG A B A2 T 1 FH (area under the curve , AUC)
9 0.716 (95% CI. 0.628 ~ 0.805), 7 fif & K
76.90% 45 5 A 63. 10% ; B He 71 1 HUI MCAS
BEWE AR AUC 4 0.669 (95% CI.0.575 ~
0.762) , RAKE K 70.80% , ¢ 5 1 N 61. 50% ; ox-
LDL #iilll MCAS & & ¥l J5 A R #Y AUC i 0.758
(95% CI:0.671 ~0.844) , REKE N 81.50% , F 5+
J£°k 73. 80% ; Lp-PLA2 il MCAS & i J5 A R
) AUC 2N 0. 895 (95% CI1:0. 836 ~0.954) , R )&
9 87.70% F5 5 PE N 83. 10% 5 = F W4 A6 I i
MCAS & i J5 A~ K A9 AUC A 0.901 (95% CI:
0.844 ~ 0.959), R B EH 81.50% , ¥ 7 B N
92.30% (K1),

* 3. REHE MCAS E#& HR-MRI 7 &
In§% ox-LDL ,Lp-PLA2 7k F Lk 57
Table 3. Comparison of HR-MRI detection and serum
ox-LDL and Lp-PLA2 levels in MCAS patients

with different prognosis

S REFH BURARYA

T
nH (n=21) (n=85) toP

BEeAh/mm? 2.540.46  7.25+1.63  13.071 0.000
BEHO M /mm® 0.26£0.06  0.62+0.17  9.529 0.000

ox-LDL/(mg/L) 45.66+6.54 58.32+8.54 6.347 0.000
Lp-PLA2/ (mg/L) 183.85+52.36 275.64+75.62 5.251 0.000

F 4. BEERK/N BER TR MF ox-LDL , Lp-PLA2 7KF
5 mRS MK ES T
Table 4. Correlation analysis of plaque size, plaque load,
serum ox-LDL, Lp-PLA2 levels and mRS

‘ mRS P53
r 1 P1H
BEHL /N 0. 695 0. 000
B 1 fof 0. 664 0. 000
ox-L.DL, 0. 667 0. 000
Lp-PLA2 0.679 0. 000
3 3% it

WFFERI, MCAS = PA] 28 722 Fr 5 A ke 1f 1
A L & ik 50% , H B B E N E kK%
FBERAEMHIEA | BEACHGE |, YRR RR
SENE 1A P51 P9 Bl I 7 e A R A v, R i) 2 v
N SRSk B A A 5 0 B 5y 3R % A N Bl ik, IS
N HR PR 3l e 25 AR SR I A TR oy 9%, RN
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1-HRE

B 1. HR-MRI MEE & AR 5 MF ox-LDL,
Lp-PLA2 BX& TR MCAS £&
EARRK ROC #4517
Figure 1. ROC curve analysis of HR-MRI vascular
wall imaging technology combined with serum
ox-LDL and Lp-PLA2 in predicting poor
prognosis of patients with MCAS

17% ,FEHEA N i 159%™, B, Sl B2 33 B |
WIZ Wi R 35067 MCAS X R\ fdt bl 8 6 F 2L,
HR-MRI Il BE AR H AR BA TR FEA T
BRI AR, PR AE 1) MCA 45 BE R BEH AT
PR 2 B, 0 A T RR S TRR B K
/N BEHAA £ 4 . HR-MRI SR ] 2238 38 3k FR 4 fel |, ]
P AR M LU 2 B v PRR 2 T 43 B 5 0 RS o
VI I R e A8 DX, HL LA R Y < S 0
R HOR T S A RE | BRI 0% R A
B AP 25 1L 45 B | BERR A AS TR B 43 {H HR-
MRI E& 5T 8 B 52 P L0 IR 1 3l 55 52 ) | o 22 25
A ARSI — S VPAG RS . BFSE R, LT ox-
LDL  Lp-PLA2 7K 55 & it P4 figi A v 20y Jik s + fef Ak
UM ¥ HR-MRI I3 BE AR 57 A B A 1L
i ox-LDL Lp-PLA2 ¥l & 88, 5 X% BT AH Eb | B
HBEHRA/N BEHL A LT ox-LDL Fil Lp-PLA2 7K
SERA A MR AR A L TE R B 25 5 . 7R HR-
MRI il 48 BE RS AR ] B MCAS i1, A B
LWHAE ; 135 ox-LDL  Lp-PLA2 /KF-r] fE 5 MCAS
R MA BV LR, HEF S TG A R MG
R4 LB, S5HG R, s AR A B E
BEH /N BEHR A7 17 | ML ox-LDL Fl Lp-PLA2 7KF-
Yoy b 2 RGN B i RE RSB R th BEH RN | BE
He i tof DA S I YE ox-LDL, Lp-PLA2 /K2 7] g 5
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MCAS BHE A RA X,

F 2 Bt WF 5% & B, 3.0T HR-MRI A] i f
MCAS f8F BEH I | i AR £ e e i 1 A
AT ORI O SRR T . i — 2B
HR-MRI Ifil % B¥ B AR 2 R K & ML 7F ox-LDL, Lp-
PLA2 7K F-XF MCAS B85 i J5 PEAR 09 M (8, AR AF 5%
4 mRS PR, AT Pearson 234 iR, BEER K
JN BEH A7 7 IV ox-LDL Al Lp-PLA2 /K V-3 5
mRS P52 IEAHX . #2781 ox-LDL, Lp-PLA2 7K
SEFb i T RE SR B MCAS 35 bl 2 T e Sedit (14 5%
Mg PRI 25, 0 17 52 W) B e 1) 4 5, 6 1S A % LI
K, ROC B AT /R, BEBR K /N BEH 67 47 | IfiL
1 ox-LDL il Lp-PLA2 7K -7 4 512 Wi 3 AE ; Bk
BRI MCAS 835 W5 2 Wit BE T &, $R
MCAS B3 U5 8k HR-MRI 55 BE iU (G H R BA
L3 ox-LDL  Lp-PLA2 R Xt 1 f& (1 FAl HAT — &
SEME.,

L5 L PTIR  MCAS FRAE BEH /N BEBR 7 i K afi
1§ ox-LDL Lp-PLA2 JK-F-Y34 i, #5 Filf5 A R, &
5 mRS PF43 5 IE A G, HXF S 3847 55 2 Wik
g, G R WA Be T . AP WAEEEA &
B W IR B — A, MCAS kA KR
HLARYE ML 5 o — 2 A TS0 50 5000
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