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Application and clinical significance of high-resolution magnetic resonance imaging in diagnosis

of intracranial arterial diseases

WANG Kuan, MENG Kailong, TIAN Zhiyong
Department of CT-MRI, Handan First Hospital, Handan 056001, China

Abstract: Objective To explore the application value of high- resolution magnetic resonance imaging (HRMRI) in the
diagnosis of intracranial arterial diseases. Methods A total of 62 patients with intracranial arterial diseases who were
admitted to Handan First Hospital between January 2017 and December 2018 were enrolled. All patients were examined
with HRMRI and digital subtraction angiography (DSA). DSA was taken as the gold standard when calculating the
coincidence rate of HRMRI diagnosis on the types of intracranial arterial diseases, and the consistency between the
diagnostic results of HRMRI and DSA was tested by Kappa. With DSA as the gold standard, the coincidence rate of
HRMRI diagnosis on intracranial artery stenosis was also calculated, and the consistency between the diagnostic results of
HRMRI and DSA was tested by Kappa. Results In 62 cases, 44 cases of atherosclerosis, 11 cases of vasculitis and 7 cases
of arterial dissection were diagnosed by DSA; while 43 cases of atherosclerosis, 13 cases of vasculitis and 6 cases of arterial
dissection were diagnosed by HRMRI, and the coincidence rate between the diagnostic results of two methods was 90.32%
(56/62), with a Kappa value of 0.864. Moreover, DSA examination showed that there were 9 cases of mild stenosis, 26 cases
of moderate stenosis and 27 cases of severe stenosis, while HRMRI examination showed that there were 7 cases of mild
stenosis, 24 cases of moderate stenosis and 31 cases of severe stenosis. The two methods had a high coincidence rate
(Kappa value=0.812) which was 83.87% (52/62). Conclusion HRMRI can clearly show the wall and lumen of vessels, and
there is high consistency between HRMRI and DSA in the identification and classification of intracranial arterial disease
types and degree of stenosis. Therefore, HRMRI can be promoted in the clinical diagnosis of intracranial arterial diseases.
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Fig.1 HRMRI examination of the right middle cerebral artery
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Fig.2 Detection of severe stenosis of intracranial artery by HRMRI
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Tab.1 Comparison of HRMRI and DSA diagnoses of vascular
disease types [ cases(%)]

DSA
HRMRI &t
B2y 57 L N 1| = S €. =
Sk 42(67.74) 1(1.61) 0 43(69.35)
MR 2(3.23) 9(14.52)  2(3.23)  13(20.97)
k) 0 1(1.61) 5(8.06) 6(9.68)
&t 44(70.97)  11(17.74)  7(11.29)  62(100.00)
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Tab.2 Comparison of HRMRI and DSA diagnoses of the

degree of stenosis [ cases(%) ]
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R UGG . DSA W]V I s ik sl ik 44, A5
RCAEIA MG PR, 1T g A8 A7, -0 5 1 A KL
SR PR AL GhrE™ . ANF5E H HRMRI X}
P PN Sl R 75 TR JEE 2 45 R 5 DS A i — Bt v
(Kappa=0.812) , 1IF5Z HRMRI X f N sh KB A FE BE TA
I T S AR R . IR A REA XM, 72 MRI
T EREMZIRE R AN K 5 Sk ok AR A R T RE
IR O RARRRE RS . HRMRIA S0 A B
HOARXE A RESEA T 4041, T E A 5 . 3D-TOF J&
H AT Sl "Bk, FEAEE G T 0gsh




- 1210 - Hh R B2 F364

KA s IO, I T — Al e i 4 AR, < PRl
SRR DR T8, R T8 RERG L0 o, WA s g
PIEA TR

FEGE AT CT A AR R 45 1k
15 55 AT RCH 2 i N S ke, (A e LA S50 501
AR HRMRIZS A, TaWI 4335 S (gt
FUAsE g, A TR, A H A R AR, JE B K &
BRBHKRFERE AL ; T W F{F MR L35 1 , BRI TRIAE X
A, FEAEA ToWLRAFE ™ Y BEHU R X B
P HE I CT W {55 ) B DL BARG T A 28 1Y, HL AT A
B RESNSIGSR IR HEIERE . HRMRI X5 P4 30 ik
DSA R R IS A AT B AN T, v 3E ) Sl kA E
1) 3 BT AR 22 IR Bh Bk R AL B, J 43T B e
BT, R A Bl bkIe 2 A A S ) S 2 T
PR BOZ A T HRMRUIZ W51 PN 2l ik 1L
BPIRIA S DSA f—FhE Tk 0.864 (IS HERE

HRMRI PFAG i v 3l ik ple 22 J7 1 55 DSA BT
R —S0bE, B A XU /N, 2 FIAIG , 4 BB N al
WA AR B, v 5 [ H HRMRI AU DSA ., A
FER IR, A s B A AR BE AP I 5, %o o A A
SER B R LG KRR S, HRMRIFE /R 9 A8
W REAH O T A B H A T4 0] ok A A
PEFNAR SR FERE L PE S | 1) HRMRI X 546 B A5 £k B e
FeoE MR DAL W T — 2 e E s

£ TR , HRMRI A] Vi I (i s 87 BE 55 4870, X1
PR Bl i A5 g 2 TR e s R ) DAL 5 DSA LAY
A% e Y — B, A6 AN SN Ik LA 9 9 12 B T LA
J RN R

(£ k]

(1] Zagsk, AT, AR, 5 AR B ABE PN SMBh B 7 09 5 24 5
BB EZ oA [I]. BT R 2 &, 2015, 24(2): 162-165.
WANG J F, YU K, ZHOU H D, et al. Occurrence characteristics and
risk factors of intracranial and extracranial artery stenosis in the elderly
[J]. Journal of Local Surgery, 2015, 24(2): 162-165.

[2] RE, Buzd . SWIIRE & g e & Q40 A BRIEEE A2 55 PN

FBIRE 0% ZATR[T]. B = AP ZEm A&, 2018, 21(15): 1712-
1717.
ZHANG Y, LIAO Y G. Study on the relationship between serum
lipoprotein- associated phospholipase A2 and intracranial artery
stenosis in patients with acute cerebral infarction[J |. Chinese Journal
of Practical Neurological Diseases, 2018, 21(15): 1712-1717.

[3] NAVRATIL O, DURIS K, JURAN V, et al. Middle cerebral artery
aneurysms with intracerebral hematoma-the impact of side and volume
on final outcome[ J ]. Acta Neurochirurgica, 2017, 159(3): 1-5.

[4] sedise, B, 5, 5. RN SIRRASACS SR AR 5T 69 48 S5 LA
F[T]. o R A0 22 9% 9% 2 &, 2017, 34(12): 1087-1089.

WEI S Y, YANG F, LI X, et al. Study on the correlation between
intracranial artery calcification and progressive cerebral infarction|[J ].
Journal of Stroke and Neurological Diseases, 2017, 34(12): 1087-1089.

[5] Biks, fFAaft. B0 PR RREIRARAZ IR RGP BRI AF AL AL
RERBIET]. FF HibZ %97, 2016, 23(2): 139-141.

GAO G S, LU Z N. Advances in high resolution magnetic resonance
imaging in the evaluation of middle cerebral atherosclerotic stenosis
[J]. Stroke and Neurological Diseases, 2016, 23(2): 139-141.

(6] R4, e, L3, 5. RAMKIE 090 H GG F T T
[J]. P B 4 &, 2014, 9(6): 534-538.
ZHOU Q, TONG X, WANG HY, et al. Advances in distribution and
imaging evaluation of cerebral artery stenosis[J ]. Chinese Journal of
Stroke, 2014, 9(6): 534-538.

(7] BRELE, 4 dy, T8, 4 b RN SRR E PSR o i e R UG
FEAE[T]. P B P 2 &, 2017, 12(11): 1005-1009.
SHAO X J, YANG J, WANG X, et al. Prognostic evaluation of
ischemic cerebrovascular disease with simple intracranial artery
stenosis| J]. Chinese Journal of Stroke, 2017, 12(11): 1005-1009.

[8] WASID T. Design, progress and challenges of a double-blind trial of
warfarin versus aspirin for symptomatic intracranial arterial stenosis
[J]. Neuroepidemiology, 2015, 22(2): 106-117.

(9] FRaEAf, W3z, 555, F . 3R IRH0IR 2 AR AL IE AL L H AR R

918.

ZHANG J M, DAI P S, LI L, et al. Progress of data processing
technology of brain diffusion tensor imaging in disease diagnosis[J].
Chinese Journal of Medical Physics, 2016, 33(9): 913-918.

[10] A7 b, $hasik . HR-MRIFF5 K5 30 kB A AR A1 e % A2 /49
MEIRF[T]. P B CT 4= MRI % &, 2017, 15(10): 4-6.

NIE Z P, HAN J T. Value of HR-MRI in evaluating the degree of
middle cerebral artery atherosclerotic stenosis [J]. Chinese Journal
of CT and MRI, 2017, 15(10): 4-6.

[11] &4, A H, &%, 5. HR-MRI o8 2 R A A St bk 5 55 B
Wi <P e s A EAT ST ], P BA R 4 &, 2017, 12(8): 671-676.
JINJ L, ZHU G, ZHOU F, et al. Value of HR-MR angiography in
etiological diagnosis of ischemic stroke[J |. Chinese Journal of Stroke,
2017, 12(8): 671-676.

[12] 44, %+, 220K, . S5 PEMR /i A 8 B s R H AT 5%
W6 R AT [T, B3R M, 2018, 9(5): 376-380.

LIJ T, MIAO F, WANG X C, et al. Advances in high resolution MR
imaging of intracranial vascular wall and its clinical application[J].
Magnetic Resonance Imaging, 2018, 9(5): 376-380.

[13] ANDEREGGEN L, AMIN-HANJANI S, EL-KOUSSY M, et al.
Quantitative magnetic resonance angiography as a potential predictor
for cerebral hyperperfusion syndrome: a preliminary study [J]. J
Neurosurg, 2017, 128(4): 1-9.

[14] $h3F, £58. Bo P Rk g /A S ok % P ad B SL s [T,

oA B SR R A R 42 &, 2016, 18(9): 1006-1008.

HAN S, WANG L. Advances in high resolution magnetic resonance

imaging in intracranial artery stenosis[J ]. Chinese Journal of Senile

Cardiocerebrovascular Diseases, 2016, 18(9): 1006-1008.

TFEE, B3h, HER, F LT 0T H0 M ERERAIRA RIS

B RIBAF AR E AT (V] gy AR SR, 2015, 35

(1): 154-159.

JIA Z J, ZHAO R, YANG Z G, et al. Research progress of middle

cerebral atherosclerotic stenosis based on 3.0 T high resolution

magnetic resonance imaging [J]. Journal of Southern Medical

University, 2015, 35(1): 154-159.

(16] D¥F, B AR EAUE R & 59 50 SRR MTT 45 PR N Sh ok % 1
B e MALLT]. P B e 95 22 &, 2014, 11(11): 561-563.
MA'Y, JIAO L Q. Value of high resolution magnetic resonance
imaging in evaluating intracranial artery stenosis [J]. Chinese
Journal of Cerebrovascular Diseases, 2014, 11(11): 561-563.

(17] 3VRIR, Eakatk . Morkd 295 R A B ko AT 55 PWIAR SR 46 Hefa
HelEA P & H T[], Ad R FFR(EZR), 2018, 37(5): 912-916.

LIU Y'Y, WANG L L. Prognostic evaluation of ischemic stroke patients

by high resolution intracranial arterial magnetic resonance imaging
combined with PWI[J]. Journal of Southeast University (Medical
Edition), 2018, 37(5): 912-916.

(18] Mk, & o7, BARSL, 5. B PR R AR F B B H AR S 5 3)

Fik ) 0 TR 345 7 v o AT ], P B B B 22 3, 2017, 14(7):
380-384.
YANG Q, WU F, DUAN X G, et al. Value of high resolution nuclear
magnetic resonance tube wall imaging in the diagnosis of causes of
head and carotid artery occlusion [J]. Chinese Journal of
Cerebrovascular Diseases, 2017, 14(7): 380-384.

(%h#k: £ )

[15

—



