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Modified TCD Common Carotid Artery Compress to evaluate the significance of collateral
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[Abstract] Objective To investigate the accuracy and significance of the modified TCD Common Carotid
Artery Compress to evaluate the anterior communicating artery and posterior communicating artery. Methods Da-
ta of 192 patients with internal carotid artery stenosis=70% or occlusion (lesion group) diagnosed by digital sub-
traction angiography and 136 patients without severe stenosis or occlusion (normal group) with internal carotid ar-
tery were retrospectively analyzed, All patients underwent a modified Common Carotid Artery Compress to com-

pare the accuracy of the diagnosis of the anterior communicating artery and posterior communicating artery is open-
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ing and existed. Results Transcranial Doppler and digital subtraction angiography in the pure the anterior com-
municating artery opening test, the value of Kappa is 0.941(P<0.001),1In the simple posterior communicating ar-
tery opening test, the value of Kappa is 0.903 (P<0.001).In the tests where both the anterior communicating ar-
tery /posterior communicating artery are open, the value of Kappa is 0.924 (P<0.001),In tests where neither the
anterior communicating artery/ posterior communicating artery is open, the value of Kappa is 0.943(P<0.001),In
the detection of the presence of posterior communicating artery alone, the value of Kappa is 0.932(P<0.001) ,
and in the detection of both the anterior communicating artery /posterior communicating artery, the value of Kappa
is 0.917(P<0.001),1In the absence of the anterior communicating artery/posterior communicating artery, the value
of Kappa is 0.910(P<0.001).The two inspection methods are consistent in detecting the openness and existence
of the anterior communicating artery and posterior communicating artery. Conclusion Modified TCD Common
Carotid Artery Compress can improve the accuracy of diagnosing whether the primary collateral circulation path-
way is open; To solve the problem of whether the anterior and posterior communication arteries are not open but

exist.It is helpful for accurate preoperative evaluation of carotid endarterectomy.It can ensure the safety of opera-

+ 753

tion.It is high compliance with digital subtraction angiography and can be promoted.

[Key words] Transcranial Doppler, Modified TCD Common Carotid Artery Compress; Carotid artery dis-

ease; Collateral circulation ;Ischemic cerebrovascular disease
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Table 1 Comparison of open forms of collateral circulation about TCD and DSA

Hg TCD(+) TCD(+) TCD(-) TCD(-) HORAE B Kappalfi P
DSA(+) DSA(-) DSA(+) DSA(-)

B4l ACoA JFTIL 61 2 3 126 96.83 97.67 0.941  <0.001

Al PCoA JTi 36 2 4 150 94.74 97.40 0.903  <0.001

ACoA/PCoA Tl 52 2 4 134 96.20 97.10 0.924  <0.001

ACoA/PCoA ¥IARTFL 30 1 2 159 96.77 98.76 0.943  <0.001




* 756 = o S R A R s i 2022 4E 6 H A 25 55 6 W] Chinese Journal of Practical Nervous Diseases Jun. 2022, Vol. 25 No.6
%2 TCDEDSA#KHMNZEIRFELEBMLE
Table 2 Comparison of existing forms of collateral circulation about TCD and DSA
) TCD(+)  TCD(+) TCD(-) TCD(-)
200 WUENEI% Fp5E/% Kappaf  P{H
DSA(+)  DSA(-) DSA(+) DSA(-)
A4l ACoA 171E 60 2 3 103 96.77 97.17 0.936 <0.001
Hali PCoA fE1E 36 1 3 128 97.30 97.71 0.932 <0.001
ACoA/PCoA YJFAE 50 2 4 112 96.15 96.55 0917 <0.001
ACoA/PCoA B RA74 11 1 1 155 91.67 99.36 0910  <0.001

K Kappa {H=0.932 (P < 0.001) 7 ACoA/PCoA ¥J1£7E
B AGI | — SO A 5 Kappa {E.=0.917 (P < 0.001) ;
TE ACoA/PCoA 4 AN A7 78 W A5 v | — SOME G 56
Kappa {E=0.910 (P < 0.001) o P4 Ff 4% 25 5 325 76 46
ACoA \PCoA JFUSAFE B —Eh.

3 itig

F1 50 ok ™ T P A8 B P S S R A 1CVD A HE 2
Z U BRI [R) SRR A, BE RT A HH B AE AT |
TIA S5 i ffe 1L =4 , R P BEAS = AR AT AR, 3k 550
AR FRIE B R SRR A B R,
FREZRE ST B B <2 v LA RO/ TCVD A & A

TE BB Wk M A €85 CEA TR e A 851 i 5 ik
ARSI BV R — s, — =
G S AR — e Rl T, 5 H T I A Y
SR K , ECA—OA—ICA J8 JR7EAR 1 & T IRk
XGRS A R P E R E R
Ui B — G0 S0 R TR e A EE AR
L — AN S (R PRAS X I R T A B A SE PR (L

FUh ik P T A T A SRR T L A ) SO A
FERCE A3 20 T2 A AT (B0 S G B T
BF, 2 75 A7 76 A 0 5 B TEAL IF R 5k R 56 TE .
FEE T A 1 20 80 ko™ B A Bl A ZE AR 2 5 RN S T
B, R CEA F AR GALHE— 56 o3 HA R A0 rp i
P A BUB B & O AR AE A R S iR YT
R PeE A EEE L. A ERE CEA FARH M
{5 R A0 A, A S M 8 0 0 9 Y DA ik 20 e i 1 A 45
At BRI FH G A8 O BR SE S AR B[], 34T
AR, B P RE RS B0 N Sl ik 9 RS J2 T8 B, BRE R
R o IO 7 S S5 A ZE A T I RRE Y T A BE B
CEA FAMNM LA, RS o, SR 08
2 M S R 0 S 2 7 ity R 0 S 4 G 9 A 3
BF S, FARAEAE M e i KU 9 T BEME . CEA AT
CCACHE HEM SZPFA  ASASURT LA e Al 52 FF 550 A AE
P A ReHIMAS AL BRI AR 1 > A

K R A0 S5 AT LR 6 i R A, AT
ARIFA] TR B, MR AN 20 B 1 IRURS 5 SR AN A
B80S, D D 28 P e 9 A SR 5 8 ik S A
AR (CSA) , UGB 5 22 422, DSA S 2 A Fa
PRV S bR > (A AS 5 Bt PR 2 A
e K FEAR A A T R B LA A ) 0 A 7 7
FE.

CCAC H M =2 1% B8 FF 0 0R) A 18 £ 2875 2 IR
FRIA ] 240 B AT SRAFAE IS T PCoA 2 75 FF v i Pk
A2 5 ACoA (PCoA [F]I I, [m] B [RIAAT A it 3 AL 1
IR AR Aff 240 BT 5 ACoA \PCoA FELER R T ileuk LA
WIZ Wi [, CCAC MY )T IEFE S48 1 A $E N
(R (HSEBR TAEZ BB & 2y 228 PE S . (1)
JF CCAC ¥EMELLYE 5 PCA VA | BA FETE R B 78
S5 I 48 PR Bl PCoA JF A A2 37 i 38 e 5 (2)
ACoA JFHl, [RMMATS A i (i), Ji CCAC ¥ T X 43
PCoA 12751 ; (3)7E CEA T AR Rk e P-4k % 12
T AFEA RN 2 2 6T 2L, it CCAC V6 X LA ERf A
W o o A 1 A3 6 1 AR, 5 L 4 o
EH A S WIRAFAER A A 0] RE 25 i HA i X 5k
(R e I P RS , CEA AR H AT TAS U S T A F A
S A I R)RE T L TR I DX e A g
SEF LN CCAC HEA TRl K, DAY X 174 figf e )
L, 5 A W PRS2 R0 B TR A 5 0 S A0 2 308 2 42
PETE 22 WA

BN CCAC 75 H WG 44 5 A7 2236 1 B I L[] 5 i
Horp 7 BT A (@ CCA RIS RAE R £ 5, 51 a4
L PR AR S B[] PN 58 B, A YA IR R O
ANAFAE MBI XU , 7T LAAT S5 PR 22 4

PCoA FFJil 5 S PCA 5 MCA i 5 57 Il iy %
S CO B S FF i 2 0L F MCA P ZEVERRAE , 33
R AR5/ B 5 (2) i BB S PR, PL P2 Yt 443
e, PCoA FFHET, P13 He , P2 A3 ; (3) CCAC I
HE— B P T 4R 7R PCoA T BRAFEAE ; (4) W [ 52 Tk
BRI T PCoA , MR ML 1Y 8 T B S8 5 AR B L o7 ok



o 5] S22 R 2 Ak 2022 4F 6 HES 25 B4 6

Chinese Journal of Practical Nervous Diseases Jun. 2022, Vol. 25 No. 6

* 757 »

LIy

TE VTN S A7 P38 65 2 15 T TR e 2 5 P i
A S MR L H RAF, S 8ish ik kA
B P ZER, TR A ) CCA B S8 MCA ACA IfiL 37 %
FE VN, FEE ACoA ] 323 [ I 30 4 X R AIE < (1)
CCA [ ZERT , @il ECA—{at ] F R IR _E 30 ik— F )
BRI | 3 ik — s 00 ECA— E 0 TCA B 1fiL . (2) 24
ACoA T ACA, K E A BT, XU VA 3 v P41 € , g
ECA—01] LOcA—{g@fl] VA—BA— il PCA — /il
PCoA— Ml TICA— I MCA . BHERs He 38 £ il CCA
BF AN MCA L ACA I 37 38 32 ok 1%, 2 SR 40 1t 12 I
ACoA I 32368 IO SRR AN HER 1Y, LI T5 2245
HAbFErA fefS 2R HERTIZWTZ5 18

FE ACA, BT ACA, f XU AR 1M B, TCD 475 8% mT
PLER T ACAL R i BE W I 15 5, 32 1L 3 45 5 [R)
CCAC JCIZ I, XN CCAC AR, st hst [R) ) MCA [] 4]
CCACBFAL, X CCAC TCJ2 N , ANREIZ KTk ACoA JF
Jilo

) 57 38 % 5 Xk, TCD % [ & BRI AL AE X —
M SCAE IR AR 53 Z N S A PRI TR, SEPRAE
R A 2R TCD JGi%: W 000 S 76 24 38 % 7 X7k
AR A TCD Z /D] DU R AR BRI A B A Hh 2
AFFEGIM AT RED o WU CCACH — & (45 AEME
JE U 2R B AN R R IR S BOMEFI T PCA, A AT
REREARAS T H2 07 PCOA F7AE BT R AR vEERf

SR CCAC H] Lkb 2 Wr 2 5, 48 = 2 W 6
P R VP — G ] S A $30 B T sl A R i 4%
R TFAR T A R A 2 AR | G A A0 5
I DRI A i AR, T D G R e R e 4

4 SEH

[1] CIPOLLA M J, LIEBESKIND D S, CHAN S L. The importance
of comorbidities in ischemic stroke: Impact of hypertension on
the cerebral circulation[J]. J Cereb Blood Flow Metab, 2018, 38
(12):2129-2149. DOI:10.1177/0271678x18800589.

[2] XUE J, PENG Y, ZHANG Y, et al. Preliminary application of
CT perfusion source images for evaluating regional collateral cir-
culation in unilateral Moyamoya disease[J]. Quant Imaging Med
Surg,2019, 9(4):615-624. DOI:10.21037/qims.2019.04.05.

[3] BERRY J A, CORTEZ V, TOOR H,et al. Moyamoya: An Up-
date and Review [J]. Cureus, 2020, 12 (10) : €10994. DOI:
10.7759/cureus.10994.

[4] AL-ALI F, ELIAS J J, TOMSICK T A, et al. Relative Influence
of Capillary Index Score, Revascularization, and Time on Stroke
Outcomes From the Interventional Management of Stroke III Trial
[J]. Stroke, 2015, 46 (6) : 1590-1594. DOI: 10.1161/
strokeaha.115.009066.

[5] FAN W, SHI W, RONG J, et al. Different Grades of Collateral
Circulation for Evaluating Cerebral Hemodynamic Status in Carot-

id Artery Stenosis[J]. ] Healthc Eng,2022,2022:8484977. DOI:

(6]

(7]

10.1155/2022/8484977.
LIU Y, DONG M H, HU B, et al. Collateral circulation compen-
sation mode in patients with severe bilateral internal carotid ar-
tery stenosis/occlusion [l Zhonghua Nei Ke Za Zhi, 2021, 60
(8):739-743. DOI:10.3760/cma.j.cn112138-20210129-00083.
BADACZ R, PRZEWLOCKI T, KARCH I, et al. Low prevalence
of collateral cerebral circulation in the circle of Willis in patients
with severe carotid artery stenosis and recent ischemic stroke [ J .
Postepy Kardiol Interwencyjnej, 2015, 11 (4) : 312-317. DOI:
10.5114/pwki.2015.55602.
BARNETT H J, TAYLOR D W, ELIASZIW M, et al. Benefit of
carotid endarterectomy in patients with symptomatic moderate or
severe stenosis. North American Symptomatic Carotid Endarterec-
tomy Trial Collaborators [J]. N Engl ] Med 1998, 339 (20) :
1415-1425. DOI:10.1056/nejm199811123392002.
PIENIM KI J P, SILLANP N, JOLMA P,et al. Carotid Artery
Stenosis Is Associated with Better Intracranial Collateral Circula-
tion in Stroke Patients [J]. Cerebrovase Dis, 2020, 49 (2) :
200-205. DOI:10.1159/000506826.
LOWNIE S P, LARRAZABAL R, KOLE M K. Circle of Willis
Collateral During Temporary Internal Carotid Artery Occlusion
I: Observations From Digital Subtraction Angiography [J]. Can
J Neurol Sci, 2016, 43(4):533-537. DOI:10.1017/¢jn.2016.9
XU AT, TR L 45 Sk A IR B AT Y 7 Ml A e A 2
Bk AR AR BER A I PRAIFZE L) ). o [ S TP 25
Ak, 2022,25(2) : 188-191. DOI:10.12083/SYS).220115.
DENSWIL N P, VAN DER WAL A C, RITZ K, et al. Athero-
sclerosis in the circle of Willis: Spatial differences in composi-
tion and in distribution of plaques [J]. Atherosclerosis, 2016,
251:78-84. DOI: 10.1016/j.atherosclerosis.2016.05.047.
HENDERSON R D, ELIASZIW M, FOX A J, et al. Angiographi-
cally defined collateral circulation and risk of stroke in patients
with severe carotid artery stenosis. North American Symptomatic
Carotid Endarterectomy Trial (NASCET) Group [J]. Stroke,
2000, 31(1):128-132. DOI:10.1161/01.str.31. 1.128.
DHARMASAROJA P A, URANSILP N, WATCHARAKORN
A, et al. Accuracy of Carotid Duplex Criteria in Diagnosis of Sig-
nificant Carotid Stenosis in Asian Patients[]J]. J Stroke Cerebro-
vasc Dis, 2018, 27(3):778-782. DOI: 10.1016/j.jstrokecerebro-
vasdis.2017.10.014.
NETUKA D, BELS N T, BROUL KOV K, et al. Detection of
carotid artery stenosis using histological specimens: a compari-
son of CT angiography, magnetic resonance angiography, digi-
tal subtraction angiography and Doppler ultrasonography|J]. Ac-
ta Neurochir(Wien), 2016, 158(8) :1505-1514. DOI: 10.1007/
s00701-016-2842-0.
YUN W S. Cerebral monitoring during carotid endarterectomy
by transcranial Doppler ultrasonography [J]. Ann Surg Treat
Res, 2017, 92(2):105-109. DOI: 10.4174/astr.2017.92.2.105.
RUDILOSSO S, LAREDO C, MANCOSU M, et al. Cerebral per-
fusion and compensatory blood supply in patients with recent
small subcortical infarcts[J]. J Cereb Blood Flow Metab, 2019,
39(7):1326-1335. DOI:10.1177/0271678x18758543.
BIRWF, RGeS, EAAN. B2 ) 5 R VE T AR
VA A2 e o P4 Ao A v 8 A iR S IR VAR A (D],
SR 2 PR A4 2020, 23(22):1956-1960. DOI: 10.12083/
SYSJ.2020.20.007.
NAKAGAWA I, KOTSUGI M, PARK H S, et al. Near—infrared
spectroscopy carotid plaque characteristics and cerebral embo-
lism in carotid artery stenting [J]. Eurolntervention, 2021, 17
(7):599-606. DOI: 10.4244/eij-d-20-01050.
LIN T, LAI Z, LV Y, et al. Effective collateral circulation may
indicate improved perfusion territory restoration after carotid

endarterectomy [J]. Eur Radiol, 2018, 28(2) :727-735. DOI:



+ 758

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

10.1007/s00330-017-5020-8.

FINNSD TTIR H, SZEGEDI I, OL H L, et al. The applications
of transcranial Doppler in ischemic stroke [l Ideggyogy Sz,
2020, 73(11/12):367-378. DOI:10.18071/is2.73.0367.
HOKARI M, ITO Y, YAMAZAKI K, et al. The Relationship be-
tween Carotid Stump Pressure and Changes in Motor-Evoked Po-
tentials in Carotid Endarterectomy Patients[J]. J Neurol Surg A
Cent Eur Neurosurg, 2016, 77 (4) : 291-296. DOI: 10.1055/
$-0036-1580596.

FRZR, AIRE, B ZLL TCD 5 MRA 2 W K fisi b 2l ik 4] 28 =
T30 01— Btk 4 A (9], v S A 2B 2% &, 2020, 23
(11):954-957. DOI:10.12083/SYSJ.2020.11.219.
NARAYNSINGH V, HARNARAYAN P, MAHARAJ R, et al.
Preoperative digital carotid compression as a predictor of the
need for shunting during carotid endarterectomy [J]. Open Car-
diovasc Med J, 2013, 7: 110-112. DOI: 10.2174/187419240
1307010110.

HETZEL A, VON REUTERN G, WERNZ M G, et al. The ca-
rotid compression test for therapeutic occlusion of the internal
carotid artery. Comparison of angiography with transcranial Dop-
pler sonography [J]. Cerebrovasc Dis, 2000, 10 (3) : 194-199.
DOI: 10.1159/000016056.

TIAN B, LI W, WU Z, et al.A clinical study on the effect of
open chronic total occlusion on hemodynamics of collateral cir-
culation donor [J]. Clin Hemorheol Microcire, 2021, 77 (1) :
83-89. DOI: 10.3233/CH-200885.

DHARMAKIDARI S, BHATTACHARYA P, CHATURVEDI S.
Carotid Artery Stenosis: Medical Therapy, Surgery, and Stent-
ing[J]. Curr Neurol Neurosci Rep, 2017, 17 (10) : 77. DOI:
10.1007/s11910-017-0786-2.

ARASU R, ARASU A, MULLER J. Carotid artery stenosis: An
approach to its diagnosis and management [J]. Aust | Gen
Pract, 2021, 50 (11) : 821-825. DOI: 10.31128/AJGP-10-20-
5664.

US PREVENTIVE SERVICES TASK FORCE, KRIST A H, DA-
VIDSON K W, Met al. Screening for Asymptomatic Carotid Ar-
tery Stenosis: US Preventive Services Task Force Recommenda-
tion Statement [J]. JAMA, 2021, 325 (5) : 476-481. DOI:
10.1001/jama.2020.26988.

GABA K, RINGLEB P A, HALLIDAY A. Asymptomatic Carot-
id Stenosis: Intervention or Best Medical Therapy? [J]. Curr
Neurol Neurosci Rep, 2018, 18 (11) : 80. DOI: 10.1007/
s11910-018-0888-5.

PUCCINELLI F, ROFFI M, MURITH N, et al. Prise en charge
de la sténose carotidienne [ Management of carotid artery steno-
sis[J]. Rev Med Suisse, 2017,13(560) : 894-899.

BRINJIKJI W, HUSTON J 3RD, RABINSTEIN A A, et al.Con-
temporary carotid imaging: from degree of stenosis to plaque
vulnerability [J]. J Neurosurg, 2016, 124 (1) : 27-42. DOI:
10.3171/2015.1.JNS142452.

REIFF T, RINGLEB P A. Therapie bei asymptomatischer Ste-
nose der extrakraniellen A. carotis Asymptomatic carotid artery
stenosis-treatment recommendations [J]. Dtsch Med Wochen-
schr, 2021,146(12):793-800. DOI: 10.1055/a-1221-7065.
TZOUMAS A, GIANNOPOULOS S, KOKKINIDIS D G. Screen-
ing for carotid artery stenosis before coronary artery bypass graft
[J]. Kardiol Pol, 2021,79(1):1-2. DOI: 10.33963/KP.15764.
JOLOBE O M P. High-Grade Carotid Artery Stenosis and Atrial
Fibrillation[J]. Am J Med, 2021, 134(5):e353. DOI: 10.1016/
j.amjmed.2020.10.015.

KAYE J M, MEJIA-MUNNE J C, GROSSMAN A W, et al.

[40]

[43]

[46]

[48]

T[ﬂ%’}:ﬁﬁ@}:ﬁﬁ%g 2022 4F 6 H 45 25 %5 6 W] Chinese Journal of Practical Nervous Diseases Jun. 2022, Vol. 25 No.6

Stenting in High-Grade Internal Carotid Artery Stenosis: 2-Di-
mensional Operative Video[J]. Oper Neurosurg (Hagerstown) ,
2021 Jul 15;21(2):E128. DOI: 10.1093/ons/opab125.

ADAY A W, BECKMAN ] A. Medical Management of Asymp-
tomatic Carotid Artery Stenosis [l Prog Cardiovasc Dis, 2017,
59(6):585-590. DOI: 10.1016/j.pcad.2017.05.008.

WANG J, GUO L, HOLDEFER R N, et al. Intraoperative Neu-
rophysiology and Transcranial Doppler for Detection of Cerebral
Ischemia and Hyperperfusion During Carotid Endarterectomy
[J]. World Neurosurg, 2021, 154: 245-¢253. DOI: 10.1016/;.
wneu.2021.07.023.

SAQQUR M, KHAN K, DERKSEN C, et al. Transcranial Dop-
pler and Transcranial Color Duplex in Defining Collateral Cere-
bral Blood Flow[J]. ] Neuroimaging, 2018, 28 (5) : 455-476.
DOI:10.1111/jon.12535.

MOACDIEH M P, KHAN M A, LAYMAN P, et al. Innovation
in the open and endovascular treatment of carotid artery stenosis
[J]. Semin Vasc Surg, 2021,34(4):163-171. DOI: 10.1053/j.
semvascsurg.2021.10.012.

ZETOLA V F, RUNDEK T. Carotid artery stenosis: to infinity
and beyond [J]. Arq Neuropsiquiatr, 2022, 80 (4) : 337-338.
DOI: 10.1590/0004-282X-ANP-2022-E004.

WANGOQIN R, KRAFFT P R, PIPER K, et al. Management of
De Novo Carotid Stenosis and Postintervention Restenosis-Carot-
id Endarterectomy Versus Carotid Artery Stenting-a Review of
Literature[ J]. Transl Stroke Res, 2019, 10(5) : 460-474. DOI:
10.1007/s12975-019-00693-z.

GOLDSTEIN L B. Screening for Asymptomatic Carotid Artery
Stenosis: Lack of Clinical Benefit, Potential for Harm[J]. JA-
MA, 2021,325(5):443-444. DOI:10.1001/jama.2020.26440.
18: YOSHIDA K, MIYAMOTO S. Evidence for management of
carotid artery stenosis[J]. Neurol Med Chir (Tokyo), 2015,55
(3):230-40. DOI: 10.2176/nme.ra.2014-0361.

DEL PORTO F, CIFANI N, PROIETTA M, et al. Carotid ar-
tery stenosis, diabetes mellitus, and TCD4<sup>+</sup> lym-
phocyte subpopulations[J]. J Diabetes, 2019, 11(4) : 335-336.
DOI: 10.1111/1753-0407.12875.

KOMUT E, MURAT M, BUYUKSIRECI M, et al. Relationship
between internal carotid artery stenosis grade and optic nerve
sheath diameter measured by transorbital ultrasonography[J]. J
Clin Ultrasound, 2021, 49 (7) : 724-730. DOI: 10.1002/jcu.
22999.

BURGARD M, PSATHAS E, MORDASINI P, et al.Symptomatic
internal carotid artery stenosis in the presence of a persistent
primary hypoglossal artery[J]. Vascular,2021,29(4) : 543-549.
DOI:10.1177/1708538120966514.

MUGURUMA K, MOTODA A, SUGIMOTO T, et al. A case of
hemichorea caused by right internal carotid artery stenosis [J].
Rinsho Shinkeigaku, 2019, 59 (8) : 509-514. Japanese. DOI:
10.5692/clinicalneurol.cn-001276.

RYNKOWSKI C B, DE OLIVEIRA MANOEL A L, DOS REIS
M M, et al. Early Transcranial Doppler Evaluation of Cerebral
Autoregulation Independently Predicts Functional Outcome Af-
ter Aneurysmal Subarachnoid Hemorrhage [J]. Neurocrit Care,
2019,31(2):253-262. DOI:10.1007/s12028-019-00732-5.
ZEILER F A,DONNELLY J,CALVIELLO L, et al. Pressure Au-
toregulation Measurement Techniques in Adult Traumatic Brain
Injury, Part I: A Scoping Review of Intermittent/Semi-Intermit-
tent Methods [J]. J Neurotrauma, 2017, 34 (23) : 3207-3223.
DOI: 10.1089/neu.2017.5085.



