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ABSTRACT

Objective To investigate the application of low dose test in head and neck CT angiography (CTA)
combined with skull perfusion (CTP) scanning mode. Methods A total of 86 patients receiving head
and neck CTA and CTP in our hospital from April 2023 to December 2023 were randomly divided into
control group (group A) and experimental group (group B), with 43 cases in each group. The control
group received conventional scanning, using two contrast agents, CTA and CTP scanning respectively;
The experimental group adopted test-bolus method. During CTP scan, when ROI reached the peak,
CTA scan was performed immediately, and then CTP scan was continued. The radiation dose and
contrast dose of the two groups were recorded. The CT value, noise value (SD), signal-to-noise ratio
(SNR) and contrast noise ratio (CNR) of the two groups of images were measured and calculated. The
two groups of images were subjectively rated. Bland-Altman plots were performed for consistency
analysis between CT and MRI. Results The dosage of contrast agent in the experimental group (65mL)
was reduced by about 28% compared with that in the control group (90mL), and the effective radiation
dose was significantly reduced (4.40+0.03vs.6.89+0.08). There were no significant differences in CT,
SNR, CNR and subjective scores between the two groups. Compared with MRI, the measured cerebral
infarction area and number were consistent. Conclusion Single use of contrast agent and single scan can
reduce the amount of contrast agent and radiation dose.

Keywords: Head and Neck CTA; Brain Perfusion; Cerebral Infarction; Low-dose Testing; Contrast and
Radliation Dose

SMRRMmMERZES (acute ischemic stroke, AlS)E Z R & 5| AV L AUM K EIFE
1B, LSRR AN SEMASRRI. Ba. FRY, BELFEXS, £Fa, HENR,
BEEESESY, KERBNEER NS IR A BCR BRI,
REESENRENRERaMRNMRETNTIERER>—", EXENKKERS
ERRE, BORM, TEEASKER. BES, EARNENMAT, SEHEEN
EERE, PEENRRES, AERESHIATANEEY, BFTMEEF (digital
subtraction angiography, DSA) @R ELMPMERTHEN “SinE” BE2HEL
5, FREERIGREEMEA™, CTHERDT LR 5 H MRz R A Mz, B2
FEHORMMEBEPERYERE, BEEXRANER, MEMEBA (cervical
vascular ultrasound, CVUS). H#HEHRINEIER (magnetic resonance angiography,
MRA). CTIEEF(CT angiography, CTA)ELRIE A T\ R 2 1 M B Fi%R
MIEFRISKRIRR A, BRIRRENEREK, 2RERS, URMENEEREFR.,
SKECTARI LU T Sk M M S A & ERE, MWLM E mmmNisa SRt
HHE, AUAREEEENBEEMBETEE, KAUETRR(CT perfusion, CTP)BILL
KB 2 BR AR I TS 180, EAEESM(CBF. CBY. MTT)TLUE B4R, T iRk
d0 ¥ BE e R A OESER Y, SKEICTABEA KAICTPRERIE), MERERIR, BHNG
I, EBEST, MEEHSESmmicRZRA",
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1.1 —fR%E AEMEE023F48E2023F 128 IRRAISHEE, EERRRENE
RLIMCTAFLAICTPRIIC ERS6HIEE, HEAREMNS3A, THA3BA, FEREAE
86%, B/\E34%; GikFEiEH(body mass index, BMI)&&28kg/m’, R1E18kg/
m’, FiERENEREHSEMNERER,

NI Fi8>18%; BAISHXIGKREZRI, CVUSHEXKNEE RE ML shikHT
B, EEFR(OADBKRIBEAR)RGIEF— P TELMIBME TR, CTEEHERRRKL
M, HEPRIRE: MW LEFSHEE; mEO. . SR eEE,; TRAHIEL
#; BMI>28kg/m’; BEELBEANYNE; BF ST FEAREE.,
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k. B8, AERAKRERBERYTRITFER(P>0.05)(K1).

R HABENELEBLR
BAXER AR B4 P&
H3(8 /%) 24/19 30/13
FH(%) 65.35+11.30 64.79+9.64 0.80
55(cm) 160.86+7.81 162.98+8.77 0.25
145 (kg) 59.83%8.20 62.16+7.00 0.16
K5 (BMI) 23.06%2.17 23.37£1.23 0.41

1.2 A3 fERRevolution CT(GE Healthcare, Milwaukee, USA)
HITHE, KMCTATWCEMN B S EIMIN, KMACTPRE
16cmIR MBI BN LI, REFEGRLIHBEERY, B8
REMEM, k7T, WEREMBEAREN, BEFFEHTR,
MSEREE, FBARHEE R,

1.2.1 A#ESE WERA: (1)kFCTA(Head-Neck CTA): EH[E
100kV, EEBEXEBRMSmartmA 290~520mA, ##FE0.992 :
1, hedERYiEl0.50%) /B, RE1E%111.0, HEEESmm, EERE
[£0.625mm, EFAASIR-V50%#{TEE, HiENKA2.9%, (2)
SKLAICTPREERESOKY, EBEMISOMA, FEENEEASIRV
7980%, hEFsETiE]1.00%) /@, 1FHEETKA455. AT REMKLAR
EEEGRRE, kMCTATRERGE, FHASHEHEITRME
A

NFIEMIRNA: (1)KFCTABBEL00KV, BEBR500mA,
HERERYIE]0.28% /B, $2850.992:1, XA EREASIR-V60%, i
BE5Smm, ERREE0.625mm,. (2)LMICTPRAERELI00KY,
EHIM200mMA, hEkEEYE]0.28% /B, EREREASIR-V60%, k(M
CTABX& Sk ALEF/ I 2N E B HEH 9497,

122 FH AR FEHAEmpowerCTA+(Bracco, NJ, USA) A& E
ASTER, RN EBLANR EREERKEFIEE FRXT L7 (e EE
350 mgl/mL),

A RIBERERERE, KMCTARASmML/SAE. 0.7mL/
kg ESIXTELF, STEEFIF ST S 2FHI7E40~50mLz (8], E£IEEK
HA0mL, FHFEREL5mL/ss CTPIELFIES 22 R50mL,
EHRZEN5.0mL/s; FIBERKA40mML, JEFEREN5.0mL/s,

BL: SiEFXILEFIL5mL, JEFIEENS.0mL/sMEIEER
8o kIMCTABXECTPIFEBIXILLFE ST B ERNS0mL, FERE
A5.0mL/s; EEEKNA0ML, EEHEERAN5.0mL/s.

123 FEFAR AARAEMAEER, B ESNT AL
CTA, EFANWFAMNGTE, BEFXEEHTFELMAMCTP,

BLEFA/NFIEMIL (time bolus)ER,, BHEENC3~41# T
BEAENMUBGEATRENS, UL SEhBKIERRMEBX
(region of interest, ROI), MEIEEEIHIZER. BEERXE
RO R=E: BILITRACTPHE, HAZEENEN, LB
ITRMEBCTARE, ARHEHITCTPHEE,
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1.2.4 BHM L FIFIE CRABFBEE LIMEBECTAFISLARACTP
RENKERE. SHFIFIE. shikPEENBLRFIEKER
A(dose length product, DLP), HitEWABEBKIESTIE
(effective dose, ED), ED = DLPXk, kiEAMEIREL, LFEkE
BY0.0031 mSv/(mGy-cm) , kAitk{EEX0.0021mSv/(mGy-cm).
1.3 BEMREBIFHE RO TITE

1.3.1 BGAES) BEELENEG EEZEAW 4.7 T{EI(GE
Healthcare, Milwaukee, USA)#1TEIG B, STABFMBAE
BD B HITARNBM (volume rendering, VR). BAZER
(maximum intensity projection, MIP)F1EAE & 48 (curve planar
reformation, CPR)ZRALIE™, LLERFAEITI DI RATFT
X. #¥BEEXRMREHFE S, S1EM M2 (cerebral blood
flow, CBF). MIMZA £ (cerebral blood volume, CBV) K& F15i@
TEFIE] (mean transit time, MTT)™,

1.3.2 BB BTN : 25 NEMAMSchEKERL . KBl
AR KR EBkMLEE K Bt B BRI CT{E M #n & % (standard
deviation, SD){&, EEMBILRAMMBMHBRNSDEEIE R
12", MEBRBROIDFIBFMEERT R, AADE, ROI
AMRATFERERNL/2, BFEL. ME™BHEENEM, Al
BROIER 0.5 cm’™", HESARGS shbk M E FI9@EfMx
EbI2 A L (contrast noise ratio, CNR). {SMLb(signal to noise
ratio, SNR), CNR=(CTaimz—CTmzamnn)/SDazams; SNR=CTg
e/ SDmzmma > 3£ E1A-E1B,

1) ic/

BI1A-B1B | & B2 CT{E futrof 2 (SD) . (1A) & %7 4 24 Fik #n B 4 9L 2 A
(1B) & A fii # 20 BRML B Ao T ot) .

IMTN: HFEBERETNFESERRITUNE X
RS EE & 5CPR. VR, MIPEEGBLSHNA AR
BHTEITN, THR—BE, WENELERE, BR—
HERY, RASHEFENEGHTIEN: 59 B/, S4KM
BEYETRY, BHERE, BGREMN, SHNRES; 49:
BE/)N, METF. PETRTHERET, HAERS, B&HR
ERIT, LHIMER; 39 PERE, NETFRIEHZE
REH, ERRABENTBRE, SHAE—R, BEHRE—MR,
BEATLHESWES; 29 SERE, NETHRDIZER
T, BRHERE, BGREE, FHEFELHES; 19 =
BRE, NEFFROATHERRE, HAEE, BGREE,
ReEHE L EE, ¥ NEA-E2D,

® ®

H2A-E2D WA AT, VRAMIPEG B k. E2AM2BHAL (FAHEHHERX); H2CH

2D BAL UD R E AL ) .
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1.3.3 SURAET FERFYTCTHIMRIENFRASRE, NER
ABEWCTHMRIEAS, HIRCTRIMRIBARHE B HIDSMAEIIAI
BN, iBland-AltmanE#HT—EE N2 MBI R,

1.4 S A% RASPSS 22.04H 2T HRIESF, It
ERFLUIM EITEE (X )BT, MENIRTERELRA
BER, EFRBATFRELINESR, kappa(k)/Fit2itEE
BREBITEMBEF—HM, HPk>0.758T7BIF—4E,
k=0.40~0.75RT"HE—HE, k<040RT-AE—ME, P<0.05

BTRESRITEENX, EAMedCalcHitZ M HITEIESH, B
Bland-Altmanfifi— 2% F 71

24 R

2.1 CT{E. SNR. CNREL® #M4AHE% CT{E. SNR. CNRLL
B EFESKEBECTE(HU). SNRHMICNRELIHTZEER (P>
0.05), EABPEAMIEREEMACTE(HU). SNRECNRES
HEER(P>0.05) , MK,

R2 HABEGKTFRECTE. SNRFICNRELE

BERSH FEoER AP EIRKMLER R B

AR B4 P& ALl B4 P&
CT{E(HU) 485.47£76.97 517.15%+90.65 0.08 414.03+68.98 431.841+88.67 0.26
SNR 36.711+6.68 36.57+8.25 0.93 15.52%6.00 15.25+4.68 0.82
CNR 64.77%£22.15 57.261+23.46 0.13 36.18+13.37 35.43+15.98 0.81

7 SNRASIEEL; CNR: SYELEMELL.

2.2 WAETEHCBF, CBV, MTTHHE HER—ZFI(RKETK

EIR1%), BEEROLNSEEIMCBE, CBV. MTT, RES3,
AL FRCTPEE R X CBF. CBVLURMTTEIGICTEL

), ERTHITZBENER(P>0.05), K3,

2.3 STEEFIFIES I MEL S BA L B 2R SN FALALLF

BE, 2884t B N (P<0.05), BALFICTA DLPLLAARY

], BHRITFEER(P<0.05), BAHALFICTP DLPREE/NFALH, B

B3 KR S S AR, 4 HCBF. CBV. MTTHE{R.

R3IMARFEKERETXCBF. CBV. MTTHR

AR BA PE

BT (BHR#%)CBF 61.511+8.54 59.941+6.10 0.33

BT (BHR#%)CBY  2.26£0.39 2.38+0.34 0.12

BT (BRZMTT 2.42£0.60 2.40%+0.06 0.83
o

H4 FAREGRETH 2.

A BMEDBBE/NFALE, BRITFER(P<0.05), W&

2.4 IMEGHRRLLE FARGHWEGRETMWIENLE, =
SEFHIFER(P>0.05)(WE4),

2.5 iSMIMRELL R FARTCTAMIMRIFEA B E, AZB356),
B#E38fl, F/ABland-Altman®#f, SCTHIMRIAIZHTLER—H
MFHITELER, ERERALA(35)FBLAH (384N HAEIE X 34
H—BMRE, RE/)\(IBland-AltmanBE7R), WES,

o
=4 LR GG A RAES R

AZR B4H PE

X EbFIFE(mL) 90 65
53fCTA DLP(mGy - cm) 323.28+1591  298.28+10.66  0.00
LARCTP DLP(mGy - cm) 2802.15+26.06  1653.74+0.26  0.00
ED(mSV) 6.89£0.08 4.40£0.03 0.00

1 DLP: FBKERR; ED: AXIESIHIE

o) @

B SA-PE5B 21 B4R — Sk iR, SA xPEEAL, SB: MR EIRAL.
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SHES R (3T BB4E) F1/\FI 843 (R0 48) FFh 5 ML
CTHUR# 1T EMMBIITE I, ERRENFALHER,
A ENEGRELAITFER. BN, SYBAMAL, NS
MIEETE “—hR” LFCTABLS LAICTPAEY, BILBAERK
IBSTHIEMMLLFIAE, NHFBRELRE128%, EBAK
ERAHCTAS, PEBERRED S, BITXAMCTPHR, BES
i EHE BT T BN R WRERERR, MFEVRE, B
MBI ER B ENERE, B—RRSBE195%, FHRA
SETESKFRCTABE & S AICTPIHE B AORY (8] 794970, 0 “/)\F 2t
B BNEE, BNTALKRE, HAISERENKAREHE,

EHHNEEEN T BN EASERAEHE. 7. 9
e, REVERRA T EXRAENEBR(SmartmA)5
EREHBEERMEE %A (ASIR-V)WED L, HHHRET
LERIAENS F T ERREINRENN L F AR, AARTE
/NI E ST EL I S CTAB BA IR EBT 18], J5384T SR 1E
FARTELR, YkEIIEERTIE), BRBYH{TRECTARM, —RiEH
1, TR L FCTARI L MCTPHIH,

BYERRLMCTPHECERA14cm, REKDEE, &
STRIE L AFRSR 75 M3 BBAA IR ST FI B RME™ . AR A RF
STRRARAIRESE E(Headl6). CTPHIEEEN16CcmM, NEE
BAKMNEBER, ACEHFEEN, B2, RAKHEE:
ARKREMEGFRE, LEH—FRIF, BEHL4cmIARTE
B, BIRET A2 EREIE R,

ARREEUTRR: ()BT NFIENL, MCTP
RN — K FCTA, 1Y TFRMCTPRIAR AL, &AM
BRETSIRCTPHENS N EL, BHH#—FSWIE™, )%
FRFWBMIER AWBEH#HTHAR . WFBMIKBHEE,
SKACTPHERIBH RS, BEXHCTARES, TEF
RS L FIA R, BERIEFE, TEARTBSHHE. (3)
AHRKMCTPHROBN B S8/, BH—SHMNES, LH
BT R EBRINE,
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