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Diagnosis and treatment of traumatic craniocervical arterial dissection: an update
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[ Abstract ] Traumatic craniocervical arterial dissection (TCAD) refers to a traumatic rupture of the intima of
craniocervical artery, resulting in the formation of intramural hematoma or displacement of the lumen. Ischemic stroke is the
most common lesion, and often overlooked due to the lack of onset symptoms. Imaging examination is of great value in the
diagnosis of TCAD, and computed tomography angiography (CTA) is a preferred method. Digital substraction angiography
(DSA) is feasible when the diagnosis cannot be confirmed by CTA. The main treatments of TCAD were antithrombotic therapy
and surgery. In recent years, new therapeutic options, mainly endovascular treatment, have been developed. Compared with

traditional open surgery, endovascular treatment has less operational difficulty, lower risk, and less complications. This paper

reviews the progress in the diagnosis and treatment of TCAD.

[ Key words | trauma; dissection; carotid artery; vertebral artery; diagnosis; treatment

AN 2 80 ik 2 2 ( traumatic craniocervical
arterial dissection, TCAD ) J& 3k % & #h 155 Fr
1) fi51 25T ¥ Bl ik PN S 4 2L E JR) i B O R B AE
7% o I 4E 2 )2 T RS AT 0TS I R 9 EK
N7, TS B A e AR L P 2E K MR M B ko B
JP L T R TCAD B 45 2 80 4 355 Sk 938 I 2
BV . B A SRR EE K B R A
R A8 1 5 i R AR B A I A R 4 )
Hoh Ay I AFLBh 4l i WL . TCAD £
WTAERBETS | PSSk R & AR 4N
0.86%, HEsh ke )2 & 4 340 0.53% ', fiil iy B
ke J2 K& R M AN . TCAD B 4F & 5B 7 5

(A EE] 2020-09-03 [(#EZHE] 2020-11-24

[ Acad J Sec Mil Med Univ, 2021, 42(2): 166-170]

MAEFT BT R S ¢, FishlkdeZ LT
C,~C, HiMEKN, MEShIkIe)Z 200 T C, HikE 2
HRFLZI) O AN TCAD MBIl Ry FRFSE
vER I TERA

1 TCAD HIi2 i K XUBE 4

TCAD % B = & Ak o 20", Hhli
ATk B A L AL S I i
( computed tomography angiography, CTA) .

PR 1ML 45 1% ( magnetic resonance angiography,
MRA ) K =7 Jds% L 4E 1 5% (digital substraction
angiography, DSA) .

[(E&WB] iR S LR H( shslezdzk06101 ). Supported by Shanghai Municipal Key Clinical Specialty Program (shslezdzk06101).

[EERIN] S, ii+-4: . E-mail: machaodpzc@163.com

“# {5 1E# ( Corresponding author ). Tel: 021-31161784, E-mail: chstroke@163.com



5% 2 401, S, 55 . BIOE TR S kIR SR

* 167 -

R ERE AT ENV )2, (H R AR X 4
PRI, i 455 K A A A T AR T 2 U A P E 22 56,
A REXT e 2 B kR i Rz T, 1R R T
TCAD HiZ Wi i 7 i AR 3Z R . FR 224 Y
TE, G2 I A PEA sh PR A R, Wi 1
Wl 15 R AR AR S B T rRAs sk = 1 & A
fRU: 12 fE R TCAD 12 WY B 66 8, CTA B
ATA], ERE. SRR, Bl AT/ A
PRSI, TRl R e R A TR,
MRA A] B3 )22 | BE 8] 1 A Bl S sl ikt A A £k
PEHLSERAR, WH TIfiA ikl 2% A8 . Haaiifi
Bl PR kA v, SR MRA K A FERT K, A3l
FEAIMIEH . Ak, T EE R T H AN
BHIAEAT MRIKG A . RN IEFZ B —1T MRA £
A, HAT/ERAM e )2 | DSA /& TCAD i W
[ 4hRifE, 24 CTA JEHHIZ I AT {7 DSA fg '
AR W, 3T CTA Ky 45 S BHM: 19 TCAD &
F TR DSA Ky, 25 DSA Kb 5L 0 PR ) n] JkE
AN DBEMPLINRIRYT; 47 DSA#i2 TCAD, K&
BHIR YT RERE IR A 0 & AR, HHIG PR SUiAS
Wb, AR BrgsEse >

TCAD # 5 51 % B i PE R 26 p S % T
A VLT IR 2 PL TCAD 3 75 12 Wit AL i 25
20 (1) Sk SRR S ME Hham; (2) B
AT R AR ML (3) P S0 A 2% & 1Y
50 DL B (4) B G HE R S IR AE 5
(5) AR H A #i 22 D) ERE iS5 (6) Horner 25
BAEFL SRR . BLAh, P BNINERE 2T HoG
0 P A P A 4 1) TCRE IR B B A i A X 2
TCAD HHH# R IZIRI7 T e FBUN A, Ih2e
R B DRSS I o A 463 40 7™ EE R R ) TR, L
SHEFETBYIME T TCAD H3% Kk LA
AT M & E 8 adE 7 (1) iR
AR AR AR (2) AR & E fidd;
(3) FEEEMMEHIE; (4) PEARE, it
Btk (Glasgow coma scale, GCS) #43<<6 41

2RIt TCAD 893897

S TCAD BYIR YT 7 ik FEE A PUM /IR
Pt e, SVEFFER RANAE NIRYT A, (H M Tk
PLXT B B0 UE B DL 4967 7 15 2 8] B AR X A 2L
o SRZWNAIT T, EEPTERA T M/ MG

AR, AR AIR R E O 4 Wiy &
o — MRy, R IR 2 RGUERI T TH0
BESLIM RIRYY, S IRIRI TS OL T REAREE
SEARI T % R AT Y
2.1 Ak bk imAEPagis sy REA 440
21 5 il )5 3303 59 ( recombinant tissue plasminogen
activator, rtPA ) F KRR IZIA T 2k Sl P ik A
HR T % )5 . TCAD FIR8UIN A4 h 2 80% &A= T
AMFJE 1R, R I A T £ i o o
B SR AT BN, kA e TR 2 D BRI R
TR B B R AT AT B Lk i A FE A
WO KR, ABXS TR 22 K i i R M F8 T
T AR . TR RRIRYT R AR, BEE] i O R]
BORBSNRIE R, MAER . B K %,
- I 8 39 o e O S S S ot ) LR 0T b T A
F N LN S A S Bl BRI = B TCAD Sk i 1 i
R AR rtPA B kAR
XFTHIAAEARTE 6 h N . AR v i 45 PP
FEILH RGP KA 1) — R A1 26 KA oM IR
REAT R KA 1 TCAD Sk i PER A 2, DL
ok BA RO, HABY A T 00 A RE R A s
WU B I 5 PR R AR S >, (R 4tk
Rl AR i it 12— 2L BFFE IR IE
22 A dT AR EE R BRI AR K
A EZE A, BT 0T TCAD FtE25 A
S7 R B BRAFSE, HETZ R B KR E I
¥5 7 Z8%F TCAD #E47 T 1, d5e'H B 2 S BEIR YT
CENAF 2. Ak, RS/ MATT ™ .
Harrigan %5 0 X 1] 453 1 i 25 38 1 457 453 003 109 97 7
AT T, ZIHAEAA T EE 785 4 B,
Hirfr 42.8% MY ERIMEFE LB YT, 32.5% A BRI
PEYLINIMRIATT, 17.1% BB P 25 L [m] s 2
Fo BiUNAIT Z e iR B2 RS,
THMEJE R EERES Z MIAEGI G 72 h N, A2EE
I TCAS SAEP LN AIA YT P AT, FA Pt
3Ty Al R A Y R R A
I Z KA BE shtk g TCAD B3, #mibfae
ER RN I o RS E N 11 =) NET T R E I O
PR T AR B R AR AR A ST 2 0 T
17, ABXFHFAY R S 4 2R I ] A5 1 AR
SRt

221 HuEEIE ST BRIz B PUEE 25 W) = T



* 168 -

BOFEEREFR 2021 4E2 H, 2%

R, IR, Ba Rirmnlwit, B Rl
U R B IR e 38 T 2 A A AT
2, EIKEA 2 = ER I A A ] I K 2 50~70 s
J& FIRAEIEAR ( AEFE EBbrfEfb (e 2~3) 20
3AA Y AT AT RES B PR A P
Ak, BE] b 5 | ) I AR A8 e S 4 B Pkl AT
S BEO GERAYT RS SEA M (A
FEANEANGT ) |« WEARTE B A A
(R R BRI il AL o i TR AT RSPk Ly
i, xFelaef TR T sMG B,
e e N Y (B IE OI RV a2
222 FA/MREST PR 25 EAL RGBT )
VCRRFNGMEAR T, R N L. BRI
Y7 A B (] B 1 Il A P A R B S i B A L, R
Bl KT IRIG YT AR e 258 0E, 2 il
B A RPN/ MG . EERGIEETA Y
U/ IMIRYY, #5ZoRE R LR i = nT B¢ A St
W TR B PBEEIGT Y L X T I RUR: A v £
N Bl bk e J2 B S AN ik B, AP/
Mea e Y . — 7, Ui MR 2GR A 5 4
e B 2 RO A2 55—, AMI TSN v
A E R BN ARTE BT R, P/ M2 S
FF it/ & B sk . e, X F4b
PRI =, Puin/ MRIGTT REMGE B8 1M 2 D Re T
G BRI EY, AT A T Ty, B A
DEARFIT 225550, (E B ] DT AR ) 10 S o 5
RAE R FRACT R 5 M T ah ki s |
VA9 KB sh ks FR 3, BB BRCR I T
INBRTT
23 B AET IMENIRITYEN TCAD HALZE
PATT T O 7 . A PRI IR I LG
G 1t 972 80 2 R B IR A2 A4 L Sk R At
MAERERT . PUIARIEYT IR A RSt b 4 R GUE
R BT K0 I 2 B s B AF AR BBk iR T AR
SE CA s e J2 B Y R . 1 2 e )2 Bl ik
k) BT

Xt F TCAD B, I P S22 U AR 7 58
2244769, Pham 2657 ([ PR SE I A T
140 s8Nk Je )z 8, Horh 134 Filidst 7 R=J2E
WU, AFEAMETE(48%, n=64) . [ &PE(37%,
n=49) MEFEM (16%, n=21) ; XHHARS
UI% R 99%, FARIFEIELEAEFRN 1.3%; THE

BEEMiY 128 (2~72) D H, 2% B EF L
RN BAE B 8 P ImIKBEDT 17.7 (1~72) A
A, MARGEANRFHNEERER 1.4%. 18N
IBIT —MER ARG . RSP/ M AR ke, £
FRARJE XL 1~6 4~ A ek spe ™, B s
— AR, XA IR TR I/ XU B3k 2
TdE—2 1l

24 FARBF TR FEEAASE AN
R . MBI IK I BEEIBRA | SZ BR8] / # ik
A AT . BIvESish ki 0 2 & 2B T, FA
LA P B RRURS:, - i A7 1 50 LA 3803k P i
P ZE T BV . RS T ARG I A AE
FERAC | SR mlR e R I A T A B R 245
£5 . Miiller 25 T J#é Bty — 351 [m] 50 P B 52 S 7S,
48 432 F ARIGYTT Y BB ik I 2 10 35 e i e i 4
KRR 10%, A 2T A OO K & A R
N 58%, Horpr 2 i B A K AE R I LIRS A K A
. M2, BHEIFFRBE FHREER. W, &%
M58 PRI B R AR R R G &R AR, B
LA 4 N RYT TR AR

3 Him4 TCAD CGEEZRKE) BIEIT

Fisi A B Bl ik e 12 B e J2 8 Ik R AR 20 5 i
i, P BBl ke J2 Sl ke ) R i 322 LA R
R N SIS AR =) ) < A= B K
BT ORI, JRYT O S R E MR YT
(LA . PRATASEIE R 2E | S04 B B e
FERMFR A BIA ) MBISAEEST (2R shik
PRZE) L W TAABE R AR MAY, WA A
BSOS ZERY L T B RS,
DL 3RYT 1R TR R S A . BT
J& ) — T [ R FE 0 T 57 BIAT I N B A
Y70 N 5 R S ke 2 sk i, HER
BN 100%, FElTF AR AGE A EZN 5%, B
WIIERE R 2R R 2% A IR D E S i 45 P
BITAR, Z2XRERIGITREINI ARG & & KA
I I 2 B R VA YT B e e R B
kIR B . AT I S I 2 BRI T HOR B AE
B N2 IF R, MG R 78 R Wi i, (LI i
SR EIRIT R Z TN Sk, 1697 AN i
IR HGE D

Zi L ik, TCAD & RAL H AL B R, N



5% 2 401, S, 55 . BIOE TR S kIR SR

* 169 -

& SN E L IZ R BT A 2 WiE Al . XTI R
TCAD, HEBRH MAR SRS Rk, Pilifeinyr e
FIHEAT o 04 RS TR T AR B I A A
AT TAEGITICTAR, X T IAE IR & 1
RS NRYY, (BB Z B0 A AT XU DAl
MIBEPLXS BB 9E . OC T TCAD mdT i /M . Hise
LFARIGIARIRERZ RGEMTT R, it vt — 4R
AL . Ak, T TCAD g A K B R Y
SARNE, AT IR R+ B Z AR5 IE IR
5 2 RS H IR IRIZS L .

(& % x #f]

[1] MOHAN I V. Current optimal assessment and
management of carotid and vertebral spontaneous and
traumatic dissection[J]. Angiology, 2014, 65: 274-283.

[2] CRONLEIN M, SANDMANN G H, BEIRER M,
WUNDERLICH S, BIBERTHALER P, HUBER-
WAGNER S. Traumatic bilateral carotid artery
dissection following severe blunt trauma: a case report
on the difficulties in diagnosis and therapy of an often
overlooked life-threatening injury[J/OL]. Eur J Med
Res, 2015, 20: 62. DOI: 10.1186/s40001-015-0153-1.

[3] REDEKOP G J. Extracranial carotid and vertebral artery
dissection: a review[J]. Can J Neurol Sci, 2008, 35:
146-152.

(4]  PETETTA C, SANTOVITO D, TATTOLI L, MELLONI
N, BERTONI M, DI VELLA G. Forensic and clinical
issues in a case of motorcycle blunt trauma and bilateral
carotid artery dissection[J/OL]. Ann Vasc Surg, 2020,
64: 409.¢11-409.e16. DOI: 10.1016/j.avsg.2019.
10.049.

[5] MORTAZAVI M M, VERMA K, TUBBS R S,
HARRIGAN M. Pediatric traumatic carotid, vertebral
and cerebral artery dissections: a review[J]. Childs
Nerv Syst, 2011, 27: 2045-2056.

[6] NEDELTCHEV K, BAUMGARTNER R. Traumatic
cervical artery dissection[J]. Front Neurol Neurosci,
2005, 20: 54-63.

[7] GALYFOS G, FILIS K, SIGALA F, SIANOU A.
Traumatic carotid artery dissection: a different entity
without specific guidelines[J]. Vasc Specialist Int,
2016, 32: 1-5.

(8] LLEVA P, AHLUWALIA B S, MARKS S, SAHNI
R, TENNER M, RISUCCI D A, et al. Traumatic and
spontaneous carotid and vertebral artery dissection in
a level 1 trauma center[J]. J Clin Neurosci, 2012, 19:
1112-1114.

(9]  KOLEILAT I, GANDHI R, BOULOS A, BONVILLE
D. Traumatic bilateral carotid and vertebral artery
dissection[J]. J Emerg Trauma Shock, 2014, 7: 47-48.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

DOWNER J, NADARAJAH M, BRIGGS E,
WRIGLEY P, MCAULIFFE W. The location of origin
of spontaneous extracranial internal carotid artery
dissection is adjacent to the skull base[J]. J Med
Imaging Radiat Oncol, 2014, 58: 408-414.

FOREMAN P M, HARRIGAN M R. Blunt traumatic
extracranial cerebrovascular injury and ischemic stroke[J].
Cerebrovasc Dis Extra, 2017, 7: 72-83.

STONE D K, VISWANATHAN V T, WILSON C
A. Management of blunt cerebrovascular injury[J/
OL]. Curr Neurol Neurosci Rep, 2018, 18: 98. DOI:
10.1007/511910-018-0906-7.

RUTMAN A M, VRANIC J E, MOSSA-BASHA M.
Imaging and management of blunt cerebrovascular
injury[J]. Radiographics, 2018, 38: 542-563.
INAMASU J, GUIOT B H. Vertebral artery injury after
blunt cervical trauma: an update[J]. Surg Neurol, 2006,
65: 238-246.

WALSH B A, GREGORIE W D, WHITTLE J S.
Deconstructing dissections: a case report and review of
blunt cerebrovascular injury of the neck[J/OL]. Case
Rep Emerg Med, 2018, 2018: 6120781. DOI: 10.1155/
2018/6120781.

FASSETT D R, DAILEY A T, VACCARO A R.
Vertebral artery injuries associated with cervical spine
injuries: a review of the literature[J]. J Spinal Disord
Tech, 2008, 21: 252-258.

SHAHAN C P, MAGNOTTI L J, STICKLEY S M,
WEINBERG J A, HENDRICK L E, UHLMANN R
A, et al. A safe and effective management strategy for
blunt cerebrovascular injury: avoiding unnecessary
anticoagulation and eliminating stroke[J]. J Trauma
Acute Care Surg, 2016, 80: 915-922.

HARRIGAN M R, GRIFFIN R L, DEVEIKIS J P,
PRATTIPATI V, CHIMOWITZ M I, JANSEN J O. New
ischemic lesions on brain magnetic resonance imaging in
patients with blunt traumatic cerebrovascular injury[J].
J Trauma Acute Care Surg, 2020, 88: 796-802.

LEE T S, DUCIC Y, GORDIN E, STROMAN
D. Management of carotid artery traumall].
Craniomaxillofac Trauma Reconstr, 2014, 7: 175-189.
HO A L, DEB S, KIM L H, HALDIPUR A, LIN
S, PATEL M, et al. Predictors of cervical vertebral
and carotid artery dissection during blunt trauma:
experience from a level 1 trauma center[J/OL]. World
Neurosurg, 2020, 137: e315-¢320. DOI: 10.1016/j.wneu.
2020.01.191.

TRAENKA C, GROND-GINSBACH C, GOEGGEL
SIMONETTI B, METSO T M, DEBETTE S, PEZZINI
A, et al; CADISP-Plus Study Group. Artery occlusion
independently predicts unfavorable outcome in
cervical artery dissection[J/OL]. Neurology, 2020, 94:
¢170-¢180. DOI: 10.1212/WNL.0000000000008654.



* 170 -

BB 2021452 1, B E

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

TUNTHANATHIP T, PHUENPATHOM N,
SAEHAENG S, OEARSAKUL T, SAKARUNCHALI 1,
KAEWBORISUTSAKUL A. Traumatic cerebrovascular
injury: prevalence and risk factors[J]. Am J Emerg
Med, 2020, 38: 182-186.

BIFFL W L, COTHREN C C, MOORE E E, KOZAR
R, COCANOUR C, DAVIS ] W, et al. Western Trauma
Association critical decisions in trauma: screening for
and treatment of blunt cerebrovascular injuries[J]. J
Trauma, 2009, 67: 1150-1153.

LENZ M, BULA-STERNBERG J, KOCH T, BULA P,
BONNAIRE F. [ Traumatic dissection of the internal
carotid artery following whiplash injury. Diagnostic
workup and therapy of an often overlooked but
potentially dangerous additional vascular lesion] [J].
Unfallchirurg, 2012, 115: 369-376.

BAYIR A, AYDOGDU KIRESI D, SOYLEMEZ A,
DEMIRCI O. Cerebral infarction caused by traumatic
carotid artery dissection[J]. Ulus Travma Acil Cerrahi
Derg, 2012, 18: 347-350.

WARDLAW J M, MURRAY V, BERGE E, DEL ZOPPO
G J. Thrombolysis for acute ischaemic stroke[J/OL].
Cochrane Database Syst Rev, 2014, 2014: CD000213.
DOI: 10.1002/14651858.CD000213.pub3.
GEORGIADIS D, BAUMGARTNER R. Thrombolysis
in cervical artery dissection[J]. Front Neurol Neurosci,
2005, 20: 140-146.

ENGELTER S T, TRAENKA C, VON HESSLING A,
LYRER P A. Diagnosis and treatment of cervical artery
dissection[J]. Neurol Clin, 2015, 33: 421-441.
GRIESSENAUER C J, FLEMING J B, RICHARDS B
F, CAVA L P, CURE J K, YOUNAN D S, et al. Timing
and mechanism of ischemic stroke due to extracranial
blunt traumatic cerebrovascular injury[J]. J Neurosurg,
2013, 118: 397-404.

HARRIGAN M R, WEINBERG J A, PEAKS Y
S, TAYLOR S M, CAVA L P, RICHMAN 1, et al.
Management of blunt extracranial traumatic
cerebrovascular injury: a multidisciplinary survey of
current practice[ JJOL]. World J Emerg Surg, 2011, 6:
11. DOIL: 10.1186/1749-7922-6-11.

CRAWFORD J D, ALLAN K M, PATEL K U, HART
K D, SCHREIBER M A, AZARBAL A F, et al. The
natural history of indeterminate blunt cerebrovascular
injury[J]. JAMA Surg, 2015, 150: 841-847.

STEIN D M, BOSWELL S, SLIKER C W, LUL F Y,
SCALEA T M. Blunt cerebrovascular injuries: does
treatment always matter? [T]. J Trauma, 2009, 66: 132-144.
SERKIN Z, LE S, SILA C. Treatment of extracranial
arterial dissection: the roles of antiplatelet agents,
anticoagulants, and stenting[J/OL]. Curr Treat Options

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Neurol, 2019, 21: 48. DOIL: 10.1007/s11940-019-0589-7.
COTHREN C C, MOORE E E, BIFFL W L, CIESLA
D J, RAY C E Jr, JOHNSON J L, et al. Anticoagulation
is the gold standard therapy for blunt carotid injuries to
reduce stroke rate[J]. Arch Surg, 2004, 139: 540-546.
KEELING W B, STONE P A, KLOTCH D W, JOHNSON
B L, SHAMES M L. Ring around the carotid: an
illustration of the surgical approach to the high carotid
artery injury[JJOL]. J Trauma, 2008, 65: E28-E31. DOI:
10.1097/01.ta.0000197603.33566.06.

HAYNES M. Risk of vertebrobasilar stroke and
chiropractic care: results of a population based case control
and case-crossover study[J/OL]. Spine (Phila Pa 1976),
2011, 36: 92. DOIL: 10.1097/BRS.0b013¢318200478f.
PHAM M H, RAHME R J, ARNAOUT O, HURLEY M
C, BERNSTEIN R A, BATJER H H, et al. Endovascular
stenting of extracranial carotid and vertebral artery
dissections: a systematic review of the literature[J].
Neurosurgery, 2011, 68: 856-866.

GENSICKE H, AHLHELM F, JUNG S, VON HESSLING
A, TRAENKA C, GOEGGEL SIMONETTI B, et al.
New ischaemic brain lesions in cervical artery dissection
stratified to antiplatelets or anticoagulants[J/OL]. Eur J
Neurol, 2015, 22: 859-865, ¢61. DOI: 10.1111/ene.12682.
GROSS B A, ALBUQUERQUE F C. Antiplatelets
versus anticoagulation for cervical arterial dissection[J].
World Neurosurg, 2015, 84: 21-22.

ENGELTER S T, BRANDT T, DEBETTE S, CASO V,
LICHY C, PEZZINI A, et al; Cervical Artery Dissection
in Ischemic Stroke Patients (CADISP) Study Group.
Antiplatelets versus anticoagulation in cervical artery
dissection[J]. Stroke, 2007, 38: 2605-2611.

HUANG X, ZHOU Z. A systematic review of
endovascular management of internal carotid artery
dissections[J]. Interv Neurol, 2013, 1(3/4): 164-170.
MULLER B T, LUTHER B, HORT W, NEUMANN-
HAEFELIN T, AULICH A, SANDMANN W. Surgical
treatment of 50 carotid dissections: indications and
results[J]. J Vasc Surg, 2000, 31: 980-988.
URASYANANDANA K, SONGSANG D,
AURBOONYAWAT T, CHANKAEW E,
WITHAYASUK P, CHUROJANA A. Treatment
outcomes in cerebral artery dissection and literature
review[J]. Interv Neuroradiol, 2018, 24: 254-262.
ZHAO K J, FANG Y B, HUANG Q H, XU Y, HONG
B, LI Q, et al. Reconstructive treatment of ruptured
intracranial spontaneous vertebral artery dissection
aneurysms: long-term results and predictors of
unfavorable outcomes[J/OL]. PLoS One, 2013, 8:
¢67169. DOI: 10.1371/journal.pone.0067169.

[AX&HmE] HWL



