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[ E] [BH] HTERBRFAADKRLET RARAEFSHME, [FiE] =BRKE 2022 57 A—2023
FRAECKTPCERRLESHALRERANKRLET FRRGES CFRITHEF —RTA L FRBRER
. [ER] 253NTHHRDIRRBERSZEETA BOABEHLTAEREFNDIRLT AR, A AEEA
0.051% , 13 PIERMFANIKREET RRBH I 11 Gl EMFNHREL T RRA2 FIMHF N HIREF KR, H
FHRE CT 42 RIEFE 13 B ASIREA T RREHH A LMBE T, b 2 6] E00% T &R F RS A XM R E %
BEH15%, VA CT BRBANIRE L F R R AEAFE, 245 ROC W &3 FNAR # 38  RIEH A IRE T R BG5BT
BrAE, W & T @AR(AUC) # 0. 941, e REF ASIIRE F R R4 RAES BT RALA 3.2 mm, ZHEH 100% , 45 7 BE A
85% ;B FHE F ikl CT M AN RE N/ ERIE T E — KT 27 Kappa 184 0.846, [Lit] 27
B AR NS E R RA RGOS NE, TR A6 R G ke &7 ik,
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Diagnostic value of ultrasound for congenital internal carotid artery hypoplasia

DAI Yunyue', YANG Lijuan®

1. The Central Clinical Hospital of Baotou Medical College, Inner Mongolia University of Science and Technology, 2. Depart-
ment of Neurology, Baotou Central Hospital, Baotou, Inner Mongolia 014040, China

[ ABSTRACT ] Aim To investigate the value of ultrasound in the diagnosis of congenital internal carotid artery hypo-
plasia ( CICAH). Methods  Patients diagnosed with CICAH by ultrasound in Baotou Central Hospital, Inner
Mongolia from July 2022 to December 2023 were retrospectively collected. ~ The general data, ultrasound and imaging data
of all patients were recorded. Results Among the 25 317 carotid artery ultrasonography subjects, 13 patients were di-
agnosed as CICAH. The ultrasonic detection rate of CICAH was 0. 051% . The 13 cases of CICAH included 11 cases of
unilateral internal carotid artery hypoplasia and 2 cases of bilateral internal carotid artery hypoplasia. ~ CT scan of carotid
canal confirmed that all 13 cases of internal carotid artery hypoplasia were unilateral lesions, among which 2 cases of unilat-
eral lesions were misdiagnosed as bilateral lesions by ultrasound, with a misdiagnosis rate of 15% . Taking carotid canal
dysplasia as the gold standard, ROC curve was plotted to evaluate the diagnostic value of ultrasound in CICAH.  The area
under the curve (AUC) was 0.941, and the optimal diagnostic threshold value of CICAH was 3.2 mm, sensitivity was
100% , and specificity was 85% . The consistency test between ultrasonic examination and gold standard test method for
CT scanning of carotid artery canal showed that Kappa value was 0. 846. Conclusion  Ultrasound has a high
diagnostic value in the diagnosis of CICAH, and can be used as the first choice of clinical examination.

[ KEY WORDS] internal carotid artery; ultrasound examination; congenital hypoplasia; computed tomography ;

carotid artery canal
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B 4 [ A v e B A DR 1 Sk S A A
PR A A RS AR T2 I, A0 R R if A8
PR AE AR R Sk BUNAE 1S5 K& B S AR B
AR R R B AR 2 HOPHES Ik e K A H
AN RAENG R TAEH e 22 UL, 5 HAR SC I R B9
e AR SR TFRREF NI EBTAR( congenital
internal carotid artery hypoplasia, CICAH) #ff 5 %71,
CICAH 2 H Y6 K & 8 5 H I SO0 SO0 25 19 3
KERET AN, & BN S KRG & & 55—, &
HER/NT0.019% 1, SEJLAE BTSSR CICAH 1)
RAERBER D . CICAH B ¥ i T8N 3 k&
TR 3 ek R A PPN F I S A 0 s D (H
RZHL CICAH SB35 1T 3 5 i i€ 5l ok 20 5505t 4 e Ji
5545 22 Ah a4 O TR i 1L 3t 9 F1E 07 1 PR 2 B A T
REIR Bk 45 R8T 40 f T L Ak vk
ML B )2 RO AR SC I RAE IR, L 5 I 30 ko
T S e DO S o i ST AR R R R
S AN R (g fl o 1 A A< vpoRE AR B CICAH
Rz SUIGIE 17 S5 3 N N ] S o V1o NG RTINS N
Bl , .45 CICAH Ry A RIIF45G CT XF 3i5) ik
R A D0 P O R R A X CICAH 2 Wr i i
Btk

1 FERMTE

1.1 HRMH

2022 487 A—2023 4 12 A AA LT O ER
1715 SR PE AT 230 i 8 R 2 25 317 ], % 13 ~
97 %, H o F 13 670 ] (54% ), F3HF 4 (61. 53+
11.56) % , 4 11 647 £ (46% ) , T3 44 (62. 30+
11.62) %, W& A X I KT
1.2 WMEFE

o ik 4B 7= A A R A 7 2 6 A F EPIQ 7
B CX50 Bt % L $h# 7= & Wi AL, B & L12-3 & %
kA C5-1 & AR Sk, 3% B 030 o 4 B9 A A AL S
T HEE" ) L CTAERAEITT A &£
t# SOMATOM Definition Flash ¥ J& CT # 47, HE %
SZEHASH AT % % 3500 Hu, % L 600 Hu, #1 &
24.6 mmx24. 6 mm, 2 & 5 mm,
1.3 HEXiZERE

B #TE WA I T 4% — 8 CICAH % 4 % ¥ Wi A7
B R A W AR CICAH B I K 4 B = B K 8 5T
N ERA @A ARMNA ELT@(EL),
7 B A B kA AR B AL R B B ik I B, i

T30 Bk BR3P LLIT | B A 20 Bk AT 5 B AR AT B
pM L BE B R E RS, KT R M E D
CICAH AR 7 . OF A s ik B R A, BB W
BANFRET 3 mm; QF K 3h kg BE RO TE T
TR, WEEF LR &% QR M 55 2 ik 5
B FkER P E A E ¥ 8 B @R R W R A T Bk
$, 5 KEEH WA, R W i E
MERK FAEEAHE, 2RELEXRY, K
HEFFHARELE LT BN D EARE . TS HRE RN
BAT 4 mm(AFEME) (H2), A KK
EHFANI AR FRKN —B, 8T EFHHATHE
B ¥ E AL, AN BT B Bk R K A B ik BT R E —
F 4R BN B Bk AT B e 3T B, B B Bkt B M R R
BRAEMB RN EW, WERTNEAN KA
BNk NP R E R R R B, R
BELHAASIRATARRAAD KA ENE
AL,

1.4 SitZEH*

& il SPSS 26.0 #ATHAE Gt oA, 418 A
KEAMBIER B A ENLR XA X B,
PLCT EH#F b k& Foh ik K 8 F BB & Ar o,
2% ROCHAIFNEE LW A AL T LR
WM, A THR(AUC)WHMELE A 0~1, 11
0.5<AUC<0.7 %k =¥ Wi B &K 1% ,0. 7<AUC=<0.9
ETUHME T E AUCS0.9 X T L WM& S,
P<0.05 Jy = 5+ F 41t F & X, A Kappa — B M4
LA ERET L5 2RERE T EN—F K,
Kappa (B BB 56 H # -1 ~ +1, % Kappa 1H W
B, AW E — BOE LA R — BT,
Kappa {8 =0. 75 Jy W #f #9 — 3 P&, Kappa B % 0. 4 ~
0.75 4 ¥ & & — 2, Kappa 15 <0.40 i % ¥ — 3
e

2 # R

2.1 CICAHpBERHER

TF 2022 4F7 H—2023 4F 12 H jja) 38 e kG 2
FUER LG B 25 317 B B A K IR 28 CT 4 8t
YK W12 0 CICAH B3 13 41, Hoh 55 % 8 il
(62% ), %5 11(38% ) , B K %4 0. 051% .,
2.2 CICAH WEBERI

THEE R Bon KB N RN Bh ko B BE
SR EGEATE I 5 RURAE” , N - OG- 3
ToH )R EBE R, 1.4 ~3.0 mm, F-1y
AR (2. 30£0. 49) mm , Jg 22 XI5 P 20 ki B F- 1
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1. MAFNEKIEE CDFI =& E
A g CICAH B3 CDFI FE{RIE . BN sl ki B AR W1 AR AR , 206 S 50N Sl kG BE LI 5828 (BN shAKTE S8l LA 5 ) | 36 68 2 S0 ik
MR FTAL , Sk E bR 7 S A Sl G B MR 8 RE 2 2.4 mm; B RSN Sk & & IEH # CDFI FARIE . 0N s ks BEE R IEH
2152 2050 kERFR 25 P4 Bl KL B LA 48 (S0P Bk AT D IR AR 5 ) |, Sk € D DN k8 A5 55 PN Bl kO B L TR R FEE L 3.8 mm,,
Figure 1. CDFI sonography of the proximal segment of internal carotid artery

E 2. #iE CT SBUKAE BRI EKE
A} CICAH BEHSI KA 1) CT LS5 UM SIIKAS H AR
(EE U HR DN 2 UM S Bk BLAR, A 4. 81 mm , 2200 3. 82 mm) ;
B RSN Sk & IEH H SR 1 CT F2s 5 U i sl ks
AR FEARKFR (35 €0 Ui A U S Sl A AR
£ 4.20 mm, ZEM 4. 67 mm) ,

Figure 2. Axial computed tomogram of the skull base

showing the carotia canal

A% (3. 81+0.70) mm, I N AR L3 25 S i Pk
(P<0.01,3 1) ; % {0 2385 888 75 7R %5 742 51N 5))
JVK AT DL B L AR 5, ML AT i A X P g B
2.3 CICAH BETHKENKRELER

FN B Bk Ae K & E A R IR 358 Bk B AR
2.4 ~4.0 mm,F¥(3.41+0.39) mm, N3G
KEBA RSB PKE ERH 4.1 ~6.3 mm,
¥1(4.95+0. 63) mm , AU IKE BLAE LB H A
WEME(P<0.01,% 1),
2.4 CICAH WBFEISHT AL

AW 15 ZHN kA B AR, CT HH# 50
PIKEERERN 15 LEBARMININKA 13 X
PEREE MRS R EAR(F2), DHghkE
KEEARR WS N sk & B A R ISR, 2l
ROC I A XT8N s ik & A RiZW i E

M2k FIRAL(AUC) J90.941 (& 3), CICAH Mtk
LWIFE K 3.2 mm, ¥R A9 R A 100% |, F7 57
¥ K 85% . LW CICAH 58Nk k& A R
SARERD CT 4945 21 80 ik & 12 Wi L 43¢, Kappa {6 R
0. 846 , A7 ¢ 1 — 21

F1. TNFPREEARBERWF AR ER
B E N ENEELLE
Table 1. Comparison of measurements of bilateral internal
carotid artery diameter and carotid canal diameter in

patients with internal carotid artery hypoplasia

T2 oA
W M R R
mm mm
FMANZPKAZE 13 2.30+0.49  3.81+0.70  0.000
FAPKAENZE 13 3.41£0.39  4.95+0.63  0.000

K2 FHIRREFARNEEKRELERS
EEREE RSN
Table 2. Analysis of ultrasound results and gold standard

results of internal carotid artery hypoplasia

BT AR
TP Y CT K2 (4hiifE)
R A A e
FE I

FHE 13 2 15
[H4: 0 11 11
it 13 13 26
RIS o

AT S RAEAS B [l JBUPE 3 A F 5, 0 52 KK
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Figure 3. ROC curve of ultrasound diagnosis of congenital

internal carotid artery hypoplasia

P&, CICAH B9 &A% 8 0.051% (13/25 317),
553k B A H I 1 52 0 [ B 0 A 4 SR AR
—3, H CICAH & 4EF 4 0.054% ), 52015 4E
Chen 25" URIFFE BUE AR EE (9725 000) , ARBIF 5 4 %
A RIS T A3 HIT A g e ) S R AT R AR TG
RERSZ K 3G 56, ARFFE R Chen %61 B9
H1 CICAH HEEIIIZWIS % (H,13 ] CICAH B 3N
S BN ARTEE N 1.4 ~3.0 mm, ¥ N (2.3 +
0.5) mm,13 ffil CICAH & UM 555 5 ik N 42
201 3 KBRS P AR X 78 IEH TRl Chen 25 BT Hh
FN Bk & B A R AN 3h ik Be AR Y L R
1.7 ~3.0 mm,¥J{H 7 (2.4+0.4) mm, #2530k N
PRGN T X S5 E S Ik N AR [ (4.8+0.6) mm [
(5.9+0.7) mm] ,APHEIEAES T2 L TC B &
PE2 S R BAAl CICAH H8 35 XU 51 5 2 Jik I A %o
FRo DA X AN ST K A i 35 R A A A, FLRE
AT, BT R B A — 0 AT AR AR
PR A CICAH Y2 Tl 55k,

I R TAE R, CICAH [ 75 12 Wi s 5 76 S 351
SRR XT o BT B S Atk - 25 & Jm 350 250 N Bl ik A
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BB PKE CT 43345 R 11 191 505514 3 ik
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XN P ik & B AS BB I Sish ik CT H i ies
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(R S5 PN Bl fbk A e R A8 T S, TR O, 7R A2 G 3
Bk & B AS R R 1 SN 35 B ik & B RN R
JNE Y 3853 7% I 72 X ) AR A A R S SR S I
B J12E U I R A2, IF HOEE B ik CT /Y
i, AR LB Ik & B A R 2B CICAH
bR, 1 ROC PR HE A2 CICAH RYMERA 7,
AUC 7 0.941 BB R W SN ik R BARA
Bz Wi i i, — B0 3B R 56 s P A R A
A B ) — 2, Kappa {H°4 0. 846, Ui 7 5
CT F ISk E AW SNk E BT RARA
B R — SO R PR T S R T 1 U
HEhk R T Sw B HE  MRA M2 DSA s A i 25 Y
Bl BN, 22050 N 3h K EF 40, U CT & 347 25
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ik it 18 25 ok B I 8, 25 50 £50 PN o Jok 2 L B A T
JERGEAMI, 75 A 2R E SN sk R B, BT
UL, MU CT FES N S ik & & S iz Wb i 5 &
BUEH ., EAR DSA BN R 212 W ik il 45 9 A8 1Y) 4
PRl EAH LA SE DSA 5% MRA e FAS 351 4 50
fkE& %, CTA f2BZME LEATERI
SRS KAE BT A A, B A 10 S LR [ ) ] DA
KA I EZ B ARG, ATVE R W S s ik & & S
) — i A ik

ZE Lk, AR 5T b N R R A vk 2
CICAH ¥ I8 WG A 8 S T 500 L 3l ik | 353
JikBR R Kz #5112l Jok 250 B 110 45 42 R A AR R B 7 2 W
Wl 2 WrERbER . 5 CT KRB A i A 1L,
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