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The value of transcranial Doppler ultrasound combined with carotid
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Abstract: Objective To investigate the diagnostic value of transcranial Doppler ultrasound ( TCD) combined with ca-
rotid ultrasound in ischemic cerebrovascular disease for clinical reference. Methods Total 739 patients with ischemic
cerebrovascular disease in the department of neurology in our hospital were enrolled in the study, who were given TCD,
carotid ultrasound and CT angiography ( CTA) of head and neck within one week after admission, with the results as the
reference for the final diagnosis. The positive rates of TCD combined with carotid ultrasonography and CTA were com-
pared. The positive predictive value, negative predictive value, sensitivity, specificity and accuracy of combined exami-
(D There were no significant difference in the positive rate between TCD combined

with carotid ultrasonography and CTA (49.53% vs. 51.69% , x> =0.693, P =0.405). @ The positive predictive rate

nations were calculated. Results

of TCD combined with carotid ultrasound was 97.27% , the negative predictive rate was 93. 03% , the sensitivity was
93.19% , the specificity was 97.20% , the accuracy was 95.13% , and the Kappa value was 0.903. Conclusion The
diagnostic accuracy of TCD combined with carotid ultrasound for ischemic cerebrovascular disease is close to that of head
and neck CTA, which is worthy of clinical promotion.

Key words: Transcranial Doppler ultrasound ; Carotid ultrasound ; Computed tomography angiography; Ischemic cerebro-

vascular disease

A5 LA U AL A G T T A A A T PP s R
TR SER B 1 — KRB, H g R S BB AR
ThEs i g WEgE W, P9 S B bk 4 348 K f
A A P 28 S 175 A R L P I I A g 114 0 57 I T
R, HPia TR — HA2 WK & 8. A4
HR i, KIS WIS TS BB, A RO I
PRI R, e e WA o 72 L4, B RE O B 4 B
SIEIT I BT I 1 5 (digital subtrac

BEE£WE : Wiilg k2 DA — B8R B (2016KYB278)
BEEEE . 1 FH AL, E-mail ; zhangyongyin@ 163. com

tion angiography , DSA ) — E 2 12 IKfr ikt 14 /i 1 &g 19
AT B I PR 110 A brof ™ (R % T g
T , HAG & R rh B Q05 E, L 2 A T e B &
RGN ARM 2 RGN SE , O LA A B H MK R
R WAR AR R EBEHE . KB CT i A
52K (computed tomography angiography , CTA ) J& 43k
TR Z R A B, BEAS 15 BT L B F PN 2l ok s 8 2
S, A S e XL e A R E PO T N B4 4, 5 DSA
ARG A 5 SR AT, o R ot A I L 1012 I LA A e
1 PR A EL, TR s B A PR AN AR AR Bl S5 D0 A, R ol



452 - 4 4 BB

2019 4E3 4517 %5 3 #] Chinese Journal of General Practice, March 2019, Vol. 17 ,No. 3

TEIEJZ B e (T Ry 3z

250 KRR P T P T A A B A I A, R AS 7R
PRSI RT 29 B0 Jok A - P RIS I AP R AR R | TR R
PERTSE HEATVPAL , L BA 2% AR o045 ) 842 S50
S, PRI TR I RAT DA 5 K, {E Bl el T2 W v
A DSA HI CTAS | 2 i 22 3 48 7 1 g 3 b —
TR JC B A8 A6 A7 7 ¥, AT P ARG P IfL A ) 7
YT DSA FI CTA ¥4 QIR 7 ik AR B 7E T4k
AR TC R A T BOE A DSA B¢ CTA, [, AF
FERICFR e p 28 N RHIGA 19 739 1 ke it 14 i ot 78 28
H 2 A A N, Ak 0 CTA /R Wi &2
W 23 BR, OGS T2 Wttt e A 1055 1) ¢ 12, 30
EiSIER/UI e
1 BBEHE
L1 s RFEA AT BB S, ik ok B Fe b
P2 NEL 2016 4 8 F—2018 4F 7 H Wiif iy ke if 14 ik
MBI B, 3L 739 B, BT A AW TE I 85 2
TIRIF TGt 3k 5 CT B MRT £ 45 J5 B AR 12 W7, ABE
J& 1 W 3425 T TCD | S 5] Jikoks 75 F1 3k $T5F CTA K5
2, IR BUER CTA 1K & 25 RAE N A 12 Wi =
W [RIEEAF 5 1995 4 55 I Jisi il 1 787995 7 AR 23 0 1T
IR LS 12 W R TR A O ol i A i I A Y
SWbRAE . HEBR M L I i R i A S, R 5
L ME PR RR A2 IARE D, Bk
479 il , Lo 260 i), 4E i 24 ~ 89 % -1 (65. 65 +
7.15) % Jfi 6 ~ 143 h,F4(22.84 +1.12)h.,
L2 &k
1.2.1 gz skd {4 A SONARA-TEK
B TCD £ AY ( 2€ [# VIASYS Care Fusion Neuro Care
ANFA)  TRERBCE AR 2.0 MHz, 32464 K U
BM KA B TE SR KB E T7, — TRk, — Tl
Hieilss . PRk 2 g T R 2 R PR A i 26 F0
JEAEES, Hovh, HAR 45 R b 3l bk Rk S 2l bk L R
JIV Fii 0 JUK R 25 A ) JDk 28 A S, Jis A B 0,975 A5 IS 3l ik A
HESIIK o 10 7% W (L S & 95 R J0 0 3 - X5 i 37 3
& MBI AR S 55 280, T T 0 8 1 78 0 A8 1
Dlo JRLIN B KA 78 53 9 IEH VR EE (< 50% ) | Hh
(50% ~69% ) FEFE (70% ~99% ) . [41ZE (100% ) , fii
WSl KA o3 IR R VR ( <50% ) EE (50% ~
69% ) HE(70% ~99% ) M1 FE(100% ) , IE & F4% BE
BV A 45 3 MR, o B L EE BRI A ZE R A
Eos b Sl a1 S o X R B S e 22 Y
FIWTRAE R BE (BRUE , AT 25464 i 1l 3 R A (&
i 20 A P RV E RV B Wbr A e ), W 1Y
1.2.2 Fighfkirfd {0 Philips £33 AU

WX (ff 22 Philips 23 7] 4E7™) , 383k BB AR
2.0 ~10.0 MHz, SZA5 R BUM ML, SEERHAL , BT
FARNTRT B AWML, $TIT — 48 KB BA4% 07 5K,
MHITT5 iR DD T 1 A, T A el R, 2 e 4R Sk
Jie#e 90° , RITAL (MR ) AV T 4128, 10 SR ML I
B, 22 B SRk S, A0 A JC A Sk X AR
HAETURZIK A SBRFISM K WS 4 RO
AL IR R R BEHR A TE B BESR (1T 25
KN EERAERES . TR A2 #INRE, L RET
SR WA 2 300 O 55 2, T T R I A e A
Ulo 2 MAE R AR 21T B S8l oA M i i 12
Wik, SR 7E 0 I R h B VEE P BE
TR AR BE B Dy R A 45 R B, o R H R
FERA IR I PR W 2
F 1 AR >50% A I I3 B 12 Wb

[k WA R (om/s) PRI (em/s)
PN L REINT > 160 >100
KW 33l ik >120 >80
KI5 Bk >100 >70
24 Sl Bk I >120 >80
HEB BRI IR 3 ik >100 >70
F2 WS TEIE I P PR

S IR TIE AR AH R éﬁww&%@?}ﬁm’%ﬁiﬁﬁ/

(cnv/s) (cenv/s) SR B BRI i (L
IEH AR ( <50% ) <125 <40 <2.0
Wiz (50% ~69% ) 125 ~230 40~100 2.0~4.0
(0% ~99% ) >230 >100 >4.0
FI4E(100% ) WAMGEES  WERET B MY

1.2.3 SLF# CTA ¥ 8  {X#% K Siemens Definition
AS 64 HEIRE CT HL(EEEVE ] ¥ ml A7) o K Ar i
EEEL 6 h, SR AN ML, W 1 f P, TR A [ Sk
B, SkEIE 2R S CT YNHhE Aot hr & . 14070 H
F Bk 1) b 20 AT, fd A e s T A A R
PP K BT TR S R 2 e (R R R 24 R B
AFTMA ] E 25 ES H10970164 )60 mlL, i3 55 3
BER 4.5 ~5.0 mL/s, 435 h 370 mg/mL, SR J5 1A 60
mL AR FRERK o SR AR e 4, S %0 s 120
KV, HLJE 175 mA, 25 0.6 mm, (P[] 520 7] Syn-
go via 30 f{J CT Neurvascular f4-4b B U 25 PN 30 ik M
HEShIK A, AR = O L om B 81 - AER
B/NVRARER) /P i v 1R H AR x 100% . ZBRL
30BN kA ) B AR 50 41 ) B2, BBk B AE 43l %
JE R EE PR R R O R A SR T,
JiE TIPSR R A s SR B, e 3

1.3 WEHEAF AN AMNETARE 1 HNT
22 i 2 Wy R P | S90S JDORR PR A R Sk BT CTA K



e A FHE

2019 43 A4 17 %5 3 #] Chinese Journal of General Practice, March 2019, Vol. 17 ,No. 3 - 453 .

o BT CTA R AL RN R A2 Wi 2 I
22 205 i P I S R PR A I e A Bl
PR AR R BE D Hp BE R P 2, B Sk e A A
Dy EERE R 2, DA B AR BUAEAE 1, BIVRTHE
CPRTET o PR 2 R R I Sl R A A
53K HES CTA KA FHEA s 1551505 A6 A 1) FHAYE 70
DNAEL | APPSR ABRE o 5 BE P R
R3SLHUE CTA SIS AL L I PR

B3] WAL
E=3iy <50%

o e 50% ~69%
Nl 70% ~99%
[4] 2& 100%

L4 itk i SPSS 19. 0 it F bk
Wit o TSR RSN 420 225 7 I A 2 8 ko
A S CTA K2 FHIE R B LR HR A X KR, P <
0.05 2R HA G F7E Lo PEATEA KA 1 B
DA BTN R R S B R R . — B
Kappa {EPEAS,0. 41 <k <0. 60 2 FF—F 4, 0. 60 <
k<0.80 i E—Ftk, k >0. 80 HFyfpom—Ek.
2 & R
2.1 WHRZASEHRFFELTADIRBLERE L K
A CTA agFak & S50 IR, 280 22385 8 /A 5 3
Bk #E e A A B 366 ) S BH M, BH M 2
49.53% , 3K CTA Ky rf 382 {514 B, FH %
51.69% , 2 3 G2 E L (P >0.05) , L3k 4,

F 4 G G DU IR A R A Sk

A CTA B LA (1)

a 4
Kotk mﬁ*éﬁwﬁ%; (%)
ZMLEERER A TS 739 366 373 49.53(366/739)
CTA 739 382 357 51.69(382/739)
X2 {0 0.693
P 0.405

2.2 ZRE5E AR F KL RS S ATk
A CTA & 25 R a9 2O -0 L BT CTA (4
ELE RN AN T IR AL WS IR, W &5 25 )
T 7 5 S0 ) Ik 75 R A v 366 91 B 25 R AT
FUAN 373 BIATES RFT G2, 45 BR, &M%
8 P UK 950 Jk R ARG A A X TSk TR CTA A6
AR FHPE T A Ry 97. 27% , BIPEFII Ay 93. 03% ,
RN 93. 19% , F& 7 FE R 97. 20% , HE i %N
95.13% , * Kappa —E 1% , Kappa {H 4 0. 903,
o BobE K S.
303 it

R AL A AL A 2 2 1l T Sl KA R AL 5 | A i

PR AIMALE B 7 il P 28 , 2 T AL 30 70 2 A Ak G g
DK L7 3 R A0, Jg 0 I £H 4R B Of ke A P SR
BEN L DSA AR i 1L (1 B A A WA
JE TP AP LA PR A AR R bR, A
BRI T IRZARTT T R B A RE TR . (2
I, ST DSA KA P AETE R B, LA S AR IR
AT B A O 32 M 2% , 45 DSA 23 T
ARKRBRHA o Hh T3k B CTA FE3 2 BRBe i) )2 N
I H5 DSA A E BT R A 458, AT R R
F DSA (8 bR, i ] Sk SR CTA 128 e 412
Wi 2
RS ZNZL RS ST R A AR T
SR CTA K & 4R A RCRITAN ()

s KBS CTA o d gt

fete ik o
L1520 A A FH 1 356 10 366
5518 Jok 8 7 ey 3R 26 347 373
At 382 357 739

T « 229 22305 W)y 7 7 0 5 900 ko 7P R AL AT 0 TSk S5 CTA #6545
LE SR BEME B3¢ =356/ (356 + 10) x 100% =O7.27% , I Hidl ¢ =
347/(347 +26) x100% =93.03% , REE =356/(356 +26) x100% =
93.19% 45 5HIE =347/ (347 +10) x 100% =97.20% , HEHi % = (356 +
347)/739 x100% =95.13% ,
BE I RS AR B R I AN T e, 30 8 ot 75 28
i 20 ) e 7 4 TG A LA A T VR T e 4y T (A
e IB A WG R HESZ o S8 kol 75 4G A 2 P TG
SNk , 2 7 4 1S B I A AR Y i e kT
T 3Bl ik o7 B 451, 38 3 590 B fik e 7 R LA U 5
SN LI Bl ) A8 Ak, BE I R Sl Dk AR frE BAR
A AR DAL LSS AR BT, 10 RE A% WL 351 30 Jik P4 5
B RN B B S A T BE B 1 B
(EJE A 2 B AE X e Bl ik 75 5 3k S0 CTA A s
RI, PIE RR A A R 22 5 PN RESE B AUk B
6 CTA [ A2 o o Uk R LR A A, 7T i
T TR R e R AR A — S 8o
Sy kil 75 R FH 2 R 25 30 Jik S M REF AR 52 55 ( Euro-
pean carotid surgery trial , ESCT) il i€ A5 , B B 75 &b
BNRAE IR/ e s I SRR T AR x 100% 1), 3k 35
P CTA D2 R FH b S IR 3550 fok oA D10 53k AR X 36
PMEZH ( North American symptomatic carotid endarterec-
tomy trial, NASCET) il i& FARUE , BB AE b de /MR AR 6
e/ TN AE W SN B 72 x 100% 1 2595728 K A AE
UK, W) kol 7 5 Sk SRS CTA ) & B 75 1) B 7
FRA—EL
22 1 25 W B 7 2 P T AR P P gl o E 2
> TR — ] P T B AR S B A Bl K I R 10 D R



- 454 - e pRLEES: 2019 4FE 3 H4H 17 %45 3 #]  Chinese Journal of General Practice,March 2019, Vol. 17,No. 3
B NI B 1 B S R I SR T g[S AU, LK, 9. 256 MRIE CT HLCBU CTA Ryt it
TE[]” o BRI Sk [ B K L S BR 2h K R A e s HU R85 Wi LR B2 W ELL T . I R P 2 2= 44 7, 2015, 28

oz St - N SO, SOOI (1):31-33.

Hjiljﬁ%ff]ﬁfj}zgmzﬁ%jﬂ@jdmajfﬂw Hiz‘jjﬂi (6] sehs, Kbt BB, 5. B AL 75 A 00 e A

SEAL AR SR W T AR A | ik S A X R T B L ROPEAEE R L], A A IE O 0 45 B 27 2R 75,2016, 8 (10) ; 1246-

I AE AR . S8, 2 P A B Bl ik 4 9 78 I EE A 1248.

MAEPRAEFREE WA, KL G2 2 W W AR (7] 4, Bl 5400, 4% 2002 0 B 7 0 ML S W 4 3 T

G S S kR P TR I I 45 0 , T LA A A B LI]- APARPRAE R A TR, 2008, 5(2) :197-222.

IR B, Mgt AT P g, Apr [ R MR BRI

S 73 2016, 742746,

FEXS RO R 55 S U CTA R 9 B )5 A2 [9] ®uits, &, 9N % d’;‘? R 0, 2205 ) 7 12 U R I O

W%BH‘I@$E@%%%%‘H‘#%&X<P >0.05 ) ’ ﬁé%’l% 5 CTA .DSA St AT [T]. o E E 22155 A ,2016,32(8)

2% i1 225 W R P IS 00 0 e A P R O A a4 1189-1194.

Pogie, AT DL AR Sk B30 CTA K A 45 S py i RS W (101 193, ST, e o 5 5 265 S5T30 B R A B e e i B 2

B, RIE RBFFEL I ] Hh S A 2 i 44 7, 2016,19(8) :105-106.
ZIKE)[{:% EF‘ , Eﬁi‘l‘ﬁﬁ%tﬂ ’ é}:ﬁﬁg%@]ﬁ?gﬂ%/ﬁ\éﬁ [11] I(')IO Sl ? Cu.rreI;t/[ s;a;us ofzi)alrgn;i(l;l;ra;:;nj;; atherosclerosis [ J ].

e L R LN R e T p—

1 97.27% , HEWEZE A 95. 13% , i A I A 46 2 (112 BEFALT). oh R PR 4, 2015,31 (1) 14

HERR R 5 KL HTER CTA AHY CU30 Sl FELF, U6 55 0L, 265, oL 0L 95 28 6 45 P9 0 M i s
25 1 TR, TCD B4 %0 20 KRR 75 K 25 T Gl 1f TCCD S kRSB G 12 W5 CTA X tergE ], v =

I L5 55 2 T 3 5 3 ST CTA A4, (45 R 2018, 13051415, )

. [14] 32Uk, Xis i, A7, 5. WshPok2s 1 CTA [DSA X LU BFo I IR

US{me LT 5 2B A 201624 (4) 1229232,

Sk [15] HUIBERS A,DE BORST G J, THOMAS D ], et al. The Mechanism of

(1] ERERIN AR i1, 5. 25 vl B A ot PR 22 104 dfe i A i 7899 M Procedural Stroke Following Carotid Endarterectomy within the A-
KA R AT [T]. A 4RI EE 22,2016, 14 (2) : 300- symptomatic Carotid Surgery Trial 1[J]. Cerebrovasc Dis, 201642
302. (34) :178-185.

(2] GU6, BRBT, SehR, Se. ob [ Bl o IR 0050 S N Bk 25 4 [16]  ROTSTEIN A H,GIBSON R N,KING P M. Direct B-mode NASCET-
HSGNENZERE S [T]. pAEE% 2 ,2015,95(29) . style stenosis measurement and Doppler ultrasound as parameters for
2396-2402. assessment of internal carotid artery stenosis. [ J]. Australas Radiol,

(3] JRdRse JREXE, BW, 45 B s M & T an ARsAR 2015,46(1) :52-56.

AT B LR G 100 A5G 1 3 B e T s [0 ] o S A e g [17] sk, o il o A 3 Y 2800 22 0 A e P R 25 SR 4 B [ 0] vh e 4
FiZieis 201720 (1) :34-37. BIEE2E,2014,12(7) :1125-1126.

[4] HERZIG R,BURVAL S,KUPKA B, et al. Comparison of ultrasonog- (AXHEHCR) W75 H #A:2018-10-08
raphy, CT angiography, and digital subtraction angiography in severe
carotid stenoses[ J . Eur J Neurol, 2015,11(11) :774-781.

(E#% 391 R) [14] S22, /Nl A SEFRIK R R SRR T 1 5 %o B 25 A e 2

[10]  ALAL, B RHERE, £ /A0bK, 46 A5 SEFEORIELE (5 1) Bt 18 & Il 4 BRI E R e L B ME R [ ] VLS B 24,2016,51 (7) : 701-

AL B A R B RO [T ] TG B2 24,2017,52/(10) :1051- 703.
1053. [15] CHANG Y,HUANG X, LIU Z, et al. Dexmedetomidine inhibits the

[11] {W&es, A, B0 2 R (R F0 AT 35 FR MK 2 5 K 2 v o B secretion of high mobility group box 1 from lipopolysaccharide-acti-

T A B e RS [ D] L 7R EE 25 ,2016,56 (1) - 89- vated macrophages in vitro[ J]. J Surg Res,2013,181(2) ;308-314.
92. [16] FRig R, RERAIE , E R, 55, /N ik SR 526 P I 153 JBR X H
[12] SONG J,KIM W M,LEE S H, et al. Dexmedetomidine for sedation of WRrelE AR [T ] . SER B 24 2% K ,2013,29(3) :459461.
patients undergoing elective surgery under regional anesthesia[ J]. [17] FRIESEN R H,NICHOLS C S,TWITE M D, et al. The hemodynamic
Korean J Anesthsiol,2013(65) :203-208. response to dexmedetomidine loading dose in children with and with-
(137 elle, BUERERR , b2, 55, A0 SR IR I 12 PR 0 A8 3 S I out pulmonaryhepertension [ J]. Anesth Analg,2013,117 (4) :953-

RN RDTFE ()], A 2B BRI 4 &, 2014, 13 (6) :499-
501.

959.

(AN FE - REE) Y#s B #A:2018-07-04



