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[Abstract] Objective To preliminarily discuss the value of three - dimensional sampling perfection
with application optimized contrasts using different flip angle evolutions (3D -SPACE) MRI sequence in the
follow - up observation of in - stent restenosis (ISR) degree after implantation of different stents in posterior
circulation intracranial segment. Methods The clinical follow-up DSA and 3D-SPACE MRI materials of 20
patients, who received stent implantation in posterior circulation intracranial segment with three different stents
(including Neuroform, Enterprise and Solitaire) during the period from April 2017 to October 2018 at the
First Affiliated Hospital of Zhengzhou University of China, were retrospectively analyzed. The qualities of 3D-
SPACE MRI images that well displayed the ISR degree of different stents were evaluated, and the results
were compared with DSA findings so as to clarify the follow-up value of 3D-SPACE MRI. Results Among
the 20 patients, Neuroform stent was used in 16, Enterprise stent was employed in 3, and Solitaire stent was
adopted in one. DSA confirmed that ISR occurred in 8 patients. Of the 8 patients, Neuroform stent was used
in 5, Enterprise stent in 2 and Solitaire stent in one. The analysis of the quality of 3D-SPACE MRI imaging
quality showed that obvious magnetic sensitive artifacts were demonstrated at the proximal end of Solitaire

stent, and both Neuroform stent and Enterprise stent were displayed with excellent imaging quality. The
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stenotic degree of Neuroform stent measured by 3D -SPACE MRI was highly consistent with DSA results.

Image analysis of 8 patients with ISR demonstrated that the enhancement extent of Neuroform stent on 3D -

SPACE MRI was greater than that on DSA in 2 patients and was quite consistent with that of DSA in 6

patients. Of 5 patients using Neuroform stent, diffuse enhancement on 3D -SPACE MRI was observed in 3

patients. Conclusion 3D - SPACE MRI can be used in follow - up observation after the implantation of

Neuroform stent and Enterprise stent in posterior circulation intracranial segment. The regular pattern of stent

wall enhancement and its clinical guidance value need to be further studied, and the evaluation of Solitaire

stent requires more studies with large sample. (] Intervent Radiol, 2019, 28: 923-927)

[Key words] 3D-SPACE MRI; Neuroform stent; Enterprise stent; Solitaire stent; in-stent restenosis

PPN B K o R A A M 9 s s S B 2 b Y R
TP DN S ] 5 K A5 v 1 vh T PN L A )
SERRFIRNE S A SRS B K i e 3 SCAEAR
T a8 Ay R BR A P P 5l K oS A T B R B R
775 N AHAR G SR AR (ISR ) o A 1T [m]
f TR) R 5 e I RE T o R T SO SO ] A I
EHEARBN, BTN R DSA AT H AT
Fi A S AR AR S5 BE T 9 4 R E™ {2 DSA (L ARETF:
AN B0, A BE R M AF R BRI o L 20 B
MR BTt N SCBRAE AR S5 BE DT A i PRAGE ™
DA 1L A8 1 1 [ I PTs S 2R Ak A8 BE AR O, 1H HE B
I BB/ 740 )= A BR L6k AN [R] 23R A9 &
WAEAL TS SRR AT B R ] T i 23 A
BB = 4k ] A B A DR L E (7] 95551 (3D sampling
perfection with application optimized contrasts using
different flip angle evolutions,3D-SPACE) MR .14 i1
[ A8 B4R 3D-SPACE MRI K] T3 4
SR AR J5 I8 B0 i N Be A [) S R AR 45 s A8 e
i SR T 1H

1 #MRE7RE
L1 BE A FHEER AR e

[l i 43 A 2017 4F 4 J 2 2018 4 10 J M
K5 — B B2 B Wi 19 J5 6 25 /il N BE Neuroform |
Enterprise ,Solitaire 3 RS B A R IS 3252 DSA
1 3D-SPACE MRI Bl 8 2 s PR BERE, A0 AR I
O J& 18 15 P9 B (AL $5 4 30 bk A5 N B R L Jie 3 ik )
Neuroform , Enterprise ,Solitaire 3 #f 3 421 A A J5 Fifi
Vi s @B E U7 DSA IRl 22 3D-SPACE MRI
Kty ;% F MG R E A, HEBR bR . DR sh kb
B A PR A S 0 A G e J22 45 s 4 45 DSA 5% 3D-
SPACE MRI #i# ;@ ARERL & MRI fi#r
1.2 3D-SPACE MRI f;#s

K H 1% [ Siemens 2% @ Prisma 3.0T MR

%, 64 i E S MLk, RAR H L = 4R ] CER T
(three -dimension time of flight,3D-TOF)MRA J5 , #
Pt JHL T 7 i AR B S BE R DSA L A9 S48 0 B A
SR 3D-SPACE T1 A 51 36 BT H b il 5 15
FN SR AT T1-SPACE BIM& , IR 15 Bl 67 e R A7 R
RS = R SHELXT LRG| ARS8 e 4k
133858 )5 T1-SPACE K&, 13 615 7 51 = 5034
7 :FOV 200 mmx200 mm, TR/TE 900/15.0 ms, |25
0.53 mm, i iF Siemens 23 &) J5 Ab B X R 4R Hh
D FEERAL | GARA G R AT ot T
1.3 DSA ¥ #r

JRI B RREE T, MR Seldinger $3 A 28 1B 3 ik 2 il
B KR FD20 DSA #L(fif 2= Philips 2 w5 ) % 4= il
M (S kS OBUm 35E - 250 4 3l ik S E 31 ik )
HEATIEMIAL 16 5% | I % SCHRAH AARAE 3D A8, 3R 75

e AN A R
1.4 FEMEH

2 HGHFEE A AR RS B A, 4
BT DSA 25 5L, SR FHAE R AR - B] ) DU AR 36 97 0 bR e i
PN Bl Jik 5 9 fF 5% (WASID) 7 2% 4G I ISR 2 B | 1
HPFAl (ISR 58 R 32 B8 9 8 3 28 WG 05 5 mm P9 45
JE 7S FE = 50%) . /3 #T ISR &%, #c 4 Mehran 43
RN ISR 43K . 1 &Y, ey kbt 5 1T AY , ok i8 P i AR
AL AR 50% , (04T SRy BR T S 48 P 5 LAY, 5 A%
M IR 50% , HLAE SR A IV A SR
PZE, Hob T B3R 3 R AY . [ a B (SRR & i
ISR). I b B (LB FIRNISR), [ ¢ B (24 ISR).,

2 44200 E B R A4 R AR R B I Bl 57 X 3D -
SPACE MRI [EIG 5 R o AR 47 Fes 0 AS7 BE B 4900 2t X
FEUR S . 1 G, MR AE M FL A IG5 2 22 , R BB ¥ M
5 A5 RE RS s 235 0 U R LA 5 Bk 52 9 TR
TGAG M LA, (HRE XA s R4S RE R 7 S0k 5 s 3D 3
FETEAG S 8GR e 2 1 U i o 53 4, BIR
JRAE, VE AR R A RE . [FIAE SR FHWASID



AT 2F 24 35 2019 4F 10 H 45 28 445 10 ] J Intervent Radiol 2019, Vol.28, No.10

— 925 —

TR ISR AR EE . XF DSA JIESE ISR . 4& MRI 5%
A5 DSA AR, Har A, T8 Js kb sl ; 11
25 R IB PR R AL 3 R o S K 50% , {EAT )R R
T M2 5 Ak 3 B 3 2R K% 50% , H4E
WS R VS SR gE . Hoh T B A3 3
AR, Ta® Th B (AR FELRNISR), [ B 5%
A ) PPAG 5 A7 40 180, 0 S PO i i e
1.5 Giitegadr

X 3D-SPACE MRI {4 iz i /E WL %€ & [A] — 3%
PEAYP B, — Bk R B <<0.4 38 0 — Bk i 2%
0.4~0.75 &8 —FkE— M, =0.75 $n W EH — Bk
U, 4y %t 3 Fh 48 DSA 3D-SPACE MRI Fi s
e 78 F2 B HEAT X EE 16 5] Neuroform 322245 1E 2%
PERS B0 5 SEAT O BB ¢ K25, o B R A5 7 =X
K& ISR RS A LG 225 6 Hdx 4 fliktT
GEiT AR o i R LSS B bR v 25 (s ) R
K SPSS 21.0 # {47 G2 1E 4 4 B, P<<0.05 hy 2=
SHgIEE X,

2 HR
2.1 HEAFE

PR 3 R SR II M BT Bt S A fE B
1, HRAA 20 Bl AR RY (59.2047.75) %
H o5 16 #1(80%), & 4 B (20% ) , ¥ ¥4 b vy i
] (8.85+6.95) 1 H . Neuroform 3242 16 f4i] (80% ),
Enterprise 3222 3 4 (15%) ,Solitaire 4% 1 1] (5%) ,
20 il &A= ISR 8 4] (Neuroform 322 5 {5l ,Enterprise
S48 2 ] Solitaire 22 1 1)),

F1 3FIHPIEAMFEL

FH g it AL
Neuroform A4 3 T A 4 A4
Enterprise LA 4 1B VT L 3 A% 4 A4
Solitaire AB BG4 [4] 1 LY 3~4 A~ i 14>

22 KEEE

3D-SPACE MRI B4 5T & 53 i os , WEE#H
B — 2 M A 4 (K=0.828); K144 %% 2 %% 3 1
(Neuroform 3222 2 ] | Solitaire 228 1 i) ,3 2% 17
141 ; Solitaire 7 H2 3T v il UL BH 8w UL 2 | TP B
AT, A it A %€ | Neuroform 3Z 42l Enterprise %
IR AR T AT, UL 1
23 WAERE

XF 16 #i] Neuroform 3242 DSA F1 3D-SPACE MRI
JUTAG T 25 S 1) 25 (A IE S PERG 6, 245 RAF B B84
i (P>0.10, Shapiro-Wilk J5 i), e XF 9E K} ¢ 46 5 5
Wi 2 7m t=-1.761,P=0.099, 8] 3D-SPACE MRI fif
#: Neuroform 37 2% ISR Bk 7% 2 B 5 DSA #H It ,
2R IG T 7E , DSA 3D-SPACE MRI A il i
7~ , 3% Enterprise 3 22 ISR 82 7% F2 1 43 il b V-3
(51.3+7.6)% . (49.3+10.2)%, 1 | Solitaire 7 42+ i,
ENCIE'3
2.4 3D-SPACE MRI 58 {1k 4% s

8 1l ISR H 3 DSA 43 8 a4k v [ 43 20 o
2 5] Neuroform 32 2% DSA I 7~ N &y kb P ISR, 3D -
SPACE MRI &7R R ok 8 kb (% 2), Hax 6 65
2t B — 35 .5 ] Neuroform 2 42 ISR B & 3 14
3D-SPACE MRI 3 A vk i g4k

3 i

SR AT A B Jhk s A 5 A A A
R ECTZIT R, Mt AT W7y 8 ™ m
ISR A J8 Ay 3 91 A8k i Ao g R A TR R, AT b S 20K
Ja s B WIRE DT, LA K, DSA {752 H i
WA BE VT AR e, TER e 122 | 2
718 S AR R 2 5 THRA AN T EEAL A PR3 {H DSA Y
REE A L3 s A R B0, W BE M (AR

A1 Bl Enterprise 3 4% 3D-SPACE MRI:(MDSA & 7 & 5% 1] W3 48 W36 AR 30 4 (marker ) 5% , 348 P9 1L 3030 1 ; 2 TOF -MRA B 7R 2L i 8l ik b
B WAk, AT E O S B E  (BT1-SPACE 14 58 i j6E 0k (07 T 2t (1% )T 1-SPACE 1 58 i 76 bR (o7 T2 2 PRI 4%, AT L S 240 30 o 1) 48 o A (1A 1 4%
RS R KM ) AL 1] Solitaire %% 3D-SPACE MRI &R (37 1A% - (5) 34 24 30 i ] W W) 8 i S IR Ay 5

1 3D-SPACE MRI K514 ISR #1%



— 926 — I AT A 243 2019 4F 10 H 45 28 445 10 ] J Intervent Radiol 2019, Vol.28, No.10
Fz2 8 f ISR ¥ HIK(F B 5 ISR 71
J
BECBESER BEURIA RGR B T ﬁicg e AR
1 %168 7 T HME—-FE I 3h ik Neuroform 4.0x20.0 I'b I Jo
2 W62 6 FES ik V4 B Neuroform 4.5x15.0 la I Jo
3 5153 6 T ME-JE I Bl ik Enterprise 4.5x37.0 I'b Ib Jo
4 W4 7 FEJE B0 ik Neuroform 3.5x15.0 Ib Ib Jo
5 W65 6 LR B0 ik Neuroform 4.5x20.0 I I Jc
6 $B/52 28 HE IR 2 Bk Enterprise 4.5%22.0 Ib Ib Jo
7 %159 7 LI B ik Neuroform 4.0x15.0 Ib Ib Jc
8 /64 3 ZEME-FEIE Sk Solitaire AB 6.0x30.0 I\ 4 A

HA QN G S A e W B D A (A2 B, 5T
CIESE ISR J& S 400 AR S5 R M ROV B r 3 34,
B R AR R A, = A HER MR AT
ik 51 A 0 7 R BRE B A ) L S A A
AR5 Bl IS 0 2 0L TR PR AR F RS R K,
YIREARPEAL Z R . 3D-SPACE MRI % 4% Bl i
S HERE MR RS AGE YK, v E i KRS
Aab B 5K 8 A i A B R A R b S AR AR S
R Sty 5 BE B AR B R TTRE I T PR A R I A Bk A I
SCHR AR A RE LRI AR SR T
3D-SPACE MRI 1 FH T fii N 32 4848 AR 5 5 116 2 i
BN [] S BRA A5 s 4 RE R 5 S LB 1 (L

AR W ER 3 O R I e Ao
FUEK B B AL RUR . EMTURTE]
SERYORTE] MR LT 72 A B 5 i AN [R] . Wang
SRR R RS & BN G A T E M AR
BB 5 i 5 /N B BB AR M T S48 MR AR A 1B
AR AR YRR SMEAATE 5E 26 B A5 B9 b1 I S
0I5 SR I A R 0 E R MR RISk LK, AR K
B A b S AN 5 A3 BE R MR BIHR 32 336 43 5%
M, o] Zms AN T2 AR HESEH Neuroform  Enterprise
SRS A, SR T AT 208 {HL Solitaire T
Ui b 10 ) A G S PR S R (LA 1 ], i AN g
B 3D-SPACE MRI %t H& U K) .

Zhao % SHFSE & B, 3D-SPACE MRI ¥ A ISR
FEJE 5 DSA — B B, WoR e AR T A K T
DSA, AFFEHh il ISR P25 DSA — Sttty
i B 9%Z )7 511 MR 7] X% £ N Neuroform Enterprise |
Solitaire S AR AT W)L bl 17 , k2 DSA A7 81 8 5 1
SEANE ISR RAERE @ SHEAR/NEME, TS H
B TCREAR M ISR #2055 BEAE 8 AR AT 14

Krischek &5 5HRIE 43 B A 7] 32 ZL TN BE Al IR 48
5%, &P Neuroform .Enterprise Solitaire 372424 Neuroform
45 BT 5 R K, Solitaire F /)N ZARWFFEH 3 Fh 28

3D-SPACE MRI &4 5 it JC B 5k 22 57 (Solitaire 2 42
B B IEMT ), ST 3 B SR 4 B 5 R
15 43 BER N AR R i AN K ;3D -SPACE MRI 7% 8 i
ISR 1 2 5] Neuroform 7 2855 Ak i FEl 8¢ DSA T 9%
AR K, 3 B Neuroform 222 ISR Ab 45 BE Sy ok 18 14
s A (BRI PRS0 ), W] e 5 S 204 1) S 4 ) o
£ 5¢,3 ] ISR 43 & 5 5 Ak v [l — 3, w] UL 3D -
SPACE MRI {755 3 S8 4b 8 1 HURe L 5, (H L Jor il
SCHR N s AR BE 5 30 L R 6 ISR A I R T i 4
SAE AT HE— 25 A I R T 2 I RE DT 5

(5% 30k ]

[1] Wong LK . Global burden of intracranial atherosclerosis[J]. Int J
Stroke, 2006, 1:158-159.

[2] Suh DC, Kim JK, Choi JW, et al. Intracranial stenting of severe
symplomatic intracranial stenosis: results of 100 consecutive patients
[J]. AJNR Am J Neuroradiol, 2008, 29.781-785.

[3] Derdeyn CP, Fiorella D, Lynn MJ, et al. Nonprocedural
symptomatic infarction and in - stent restenosis after intracranial
angioplasty and stenting in the SAMMPRIS trial (Stenting and
Aggressive Medical Management for the Prevention of Recurrent
Stroke in Intracranial Stenosis)[J]. Stroke, 2017, 48:1501-1506.

[4] Golshani B, Lazzaro MA, Raslau F, et al. Surveillance imaging
after intracranial stent implantation: non- invasive imaging compared
with digital subtraction angiography[J]. J Neurointerv Surg, 2013,
5: 361-365.

[51 @& W, & i, EXok, 5. MR K kA 4% Wingspan
SO E AT IE @5 0 PR R RS R AR A (). o i A
JiAki, 2017, 14:356-362.

[6] Chimowitz MI, Kokkinos J, Strong J, et al. The warfarin-aspirin
symptomatic intracranial disease study[J]. Neurology, 1995, 45.
1488-1493.

[7] Pan ], Lu Z, Zhang J, et al. Angiographic patterns of in-stent
restenosis classified by computed tomography in patients with
drug- eluting stents: correlation with invasive coronary angiography
[J]. Eur Radiol, 2013, 23:101-107.

[8] Xiong Y, Zhou Z, Lin H, et al. The safety and long-term outcomes



I AT A28 2019 4F 10 H 28 28 4855 10 ] ] Intervent Radiol 2019, Vol.28, No.10

— 927 —

of angioplasty and stenting in symptomatic intracranial atherosclerotic
stenosis[J]. Int J Cardiol, 2015, 179:23-24.

[9] Jukema JW, Verschuren JJ, Ahmed TA, et al. Restenosis after
PCL Part 1: pathophysiology and risk factors[J]. Nat Rev Cardiol,
2011, 9: 53-62.

(107 Wi, Refcse, sk O3, & =FhJ5 s Wi KO 3l Ik gk s
HyXFIEBESE[T]. A AT 27 A%, 2014, 23:96-99.

[11] Wang Y, Truong TN, Yen C, et al. Quantitative evaluation of
susceptibility and shielding effects of nitinol, platinum, cobalt-alloy,
and stainless steel stents[]J ]. Magn Reson Med, 2003, 49: 972-976.

[12] Adams GJ, Baltazar U, Bordelon C, et al. Comparison of 15
different stents in superficial femoral arteries by high resolution

MRI ex vivo and in vivo[]J]. J] Magn Reson Imaging, 2005, 22

125-135.

[13] Zhao H, Wang J, Liu X, et al. Assessment of carotid artery
atherosclerotic disease by using three <dimensional fast black -
blood mr imaging: comparison with DSA[J]. Radiology, 2015,
274:508-516.

[14] Dai Z, Xu G. Restenosis after carotid artery stenting [J].
Vascular, 2017, 25:576-586.

[15] Krischek O, Miloslavski E, Fischer S, et al. A comparison of
functional and physical properties of self - expanding intracranial
stents [ Neuroform3, Wingspan, Solitaire, Leo+, Enterprise][J].
Minim Invasive Neurosurg, 2011, 54:21-28.

(ks H 191 .2018-10-15)
(KXo 4F)

4R & Case report-

1915 IR ) i o) = sh o = B AR TS A T

A FARKBEIALIIE 5 1

I, FiERK
(X ]

W Sk JZ 5 Mg 32 Sl kR JZ N B AR Wik ; S8 TR SO Rl i BRI

FE S ES R741;R814.42  X#EFRER:D XEHKS :1008-794X(2019)-08-927-03

Perioperative observation and nursing of hybrid operation for internal endoleak after endovascular
repair of thoracic aortic dissection: report of one patient with iodine contrast agent allergy ZH/

Yanru, LI Haiyan. Department of Vascular Surgery, Affiliated Changhai Hospital, Naval University,

Shanghai 200433, China

Corresponding author: LI Hatyan, E-mail: lhy@xueguan.net(] Intervent Radiol, 2019, 28 927-929)

[Key words]

thoracic aortic dissection; endoleak after endovascular repair of thoracic aortic

dissection; hybrid operation; iodine contrast agent allergy; perioperative nursing

i 2 50 bk e J22 i A S AR DAY A R DR TR T A 1
JEARE e A b 2 ATHA L T T B, R AR R 4%~ 1291, 15
S A7 AE ] B P RS A OO BRI R R AR
FIEREFHET- M EfEEE, 2018 45 9 A I B il & S EHA
T 1 I RO R A8 R S ke 2 I N IE E AR R N
I, I TE AR AT 25 N B8 K - B T s kN T
55 %+ 3 Bl Ik e 2 A A1 T B I 24 + 25 AR SR T B Tk R TR

DOI:10.3969/j.issn.1008-794X.2019.08.003
TR L. 200433 b i AR AR 0 e I B 5 o A B
R . 2RI

E-mail : Thy@xueguan.net

BRI R FER 2 0) 26 d BORS OVA T R B, BT RE AT L B
Pz E P RS IRE DT,

1 IGERER

B .64 % HIUF3AERTT I RS KIC R IENBE
AR AR A AN LR CRIEE 1) 3 5 RS B L )
BN, Fe BN 4 B B 5 FRIRE ORGSR LA AT
2 d HIFAMBEAT MO CT 75 B 32 sh bk Je )22 2 AR5, sk =
Fo g = 2l kT 4 Sk KR BB 5K B AR T B Sk BE— 2B R
I7 T 1A M 5 Sl ke J2 s D948 S AR S P9 T " OTE A BE o A BE
PR B F A LB E 126/80 mmHg (1 mmHg=0.133 kPa),





