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ABSTRACT

Objective To explore the application value of multi-model iterative reconstruction algorithm (ASIR-V)
in low dose head and neck CTA examination in plateau area. Methods The 60 patients who need to
undergo head and neck CTA in clinical practice were divided into two groups, with 30 patients in each
group, namely the 100KV group (Group A) and the 80KV group (Group B). The data of group A were
reconstructed by ASIR-V 40%, and those of group B were reconstructed by ASIR-V 40% and 80%,
respectively, named as group B1 and B2. The radiation doses of the two groups were compared, and
the subjective and objective image quality of each group was evaluated and statistically analyzed.
Results The effective dose of Group A was(3.06 + 0.42) mSv, while the effective dose of Group B was (1.57
+0.29) mSy, the difference between the two groups was statistically significant (P<0.05). The CT values
of the carotid and middle cerebral arteries in groups B1 and B2 were higher than those in group A, and
the differences between the groups were statistically significant (P<0.05). The image noise in groups
B1 and B2 was greater than that in group A, and the differences between the groups were statistically
significant (P<0.05). There was no statistically significant difference in the signal-to-noise ratio and
contrast-to-noise ratio of each group's images (P>0.05). There was no statistically significant difference
in subjective evaluation between axial and VR images (P>0.05). Condlusion The combination of ASIR-V
reconstruction algorithm and low dose can effectively reduce the CTA radiation dose of head and neck
in plateau area under the premise of ensuring the image quality.

Keywords: Iterative Algorithm; Angiography; Low Dose; Tomography; Multi-slice CT

SkIMEPCTME &S (computed tomographic angiography, CTA)EEMRE, &£\
B L LIFF R ERAIRALIMERRERISMNEENTEERER A, [ZEA
FARMEAEE R, SRkRENRAESRBNISHTR, CHALFBEREZRH
UOIREOHEH, SKFCTAM 2R A F R BEN M RAT TEHY, BRCTHERHE
—EiEs, BRFERISHERNEIR TRECTIEGFEBRAIGERETNEY, AHRH
KAGEATIRevolution CTRMMEREZBERFIHERERR A (adaptive statistical
iterative reconstruction technique, ASIR-V)EX&REBEESREMXLFACTAREHRH
R BNEFHITIRIT

1 BEEAZ*
1.1 —fREE EI60BHIRINITRTCTAN B BN D NFE, DFINALFBA,
B3 53061,

WA BEMKEBRBERR, EEERERY, £EXiE6l, HbinE: B
BIgERIBE, PTELBRNESE, LANEBRIIMFAINANFRATHESE, X
IBXEZTEBNEEATYMEGRENEE, ABLMH2006], BH106), FIHEHR
79(50.30+14.54)% , BALM18M, BH120], FIYERHF(49.83114.17)%, WAE
BHRESTHITFENX (t=-0.126, P=0.900),

1.2 8%, ARSZEREGER FiEEE0ERAGE 1284Revolution CT, BYME
fil, k&#, REFEAMREBECERNEES LEBYM, BELAEETHRERL,
RIFLBAsh, RECEEMBSEMINE, FIESHAL: EBRBELOOKV, BHHE
B, NIA4, RAEASIR-V40%EE, BH: EBESOKY, BoiE®BEA, BEIEHN
(noise index, NI)A4, 2 FIRFAASIR-V40%F80%#170.625mmERERE, FrEM
BIEDHHE NBIAMNB2E, AMEENS MM, FIEEEELAMITER, AR
IR, SAENEBBCISILER, STEEFIRBMEEREA370[mg(l)/mL], XItb
FILEBEFITCRBFRAEMMEIS~IT7°C, WHFATFHRANESEEHTHE, BT
EEFIS0mL, SAEFSEEERK20mL, REAEMNRMEX (region of interest, ROI),
150HURER5s B & H3, WNROIE FTH MRk HEENAEHIELEE#R
PACSRLFELF (VA GRIEVIERSE, EREZABHNERVRER, HERGHNER
HEZEPACSEL,

1.3 BSRETY (1)BEEEWTN: REPACSRL LRIZIIEMRSHSIAWMNEA
EMTEIA ML E G E XM RAShEK. FUERPA m Ak Ko XM A B FR shBkM 1 ER 4 & 9 53
FIMEROI, MEMERCTEMITEE (standard deviation, SD{E), EROIR%EZFE

=S

(B—1FE] =HIE, 5, MM, TEHRRSMH:

CT&E&EAR, E-mail: 810505379@qq.com

(BffEE] RBEA, B, BIEEEM, TEMRARE: CTEEIZH, E-mail: cidwj@163.com

31



RECTRIMRIZE 20244118 5$22% $ 1148 S 5518157

NEENERNEXFIIDFIEX, BREFMEESERBEN
FX, BN23%ER EREROIFNEEMMBIILRAN. BERIK
BISSR S EROI(25mm?), MEHCTE, FYSECTE, FIEROI
PIBNE3IR, RKEFYEARLER, HitBEERt(signal-
to-noise ratio, SNR)HMIXTLLIRAE L (contrast-to-noise ratio,
CNR)o SNR=IECT{&E/SD, CNR=IECTE-EHRCT/SD,
2)EBREEMITN: H2MEI0F L ERSIZIHENNT
KIS EMN AR EEE S RAEERBL TRIRPACSRA Stz
MR RAINEE (volume rendering, VR)E, F#TEGHRE
Fthe BBREEMINKBIDE, 4D HBEGRERT, IE
FFRAZEREW, IDNBEGRERYY, IEFFRENS
TR, RERIZHMEX, 270BGRERE, IETFNEETF
D%, BRFEEZWMER, 10WEGREE, EXTTRS
Y ETARE, FeEBEisER",
14 EHFER SUBEARTERE, HENBSERCTHIZEEH
(computed tomography dose index of volume, CTDIvol)F15I2
KE T (dose length product, DLP), I+ EBEIE (effective
dose, ED), ED=DLPxk, (k=0.0059mSV-mGy*-cm™)o
1.5 St DM St HRASPSS 25.0# T4t 9, FIE
BRI EAREERT, BMEEMYEGREN EMTNE
FKappati(k<0.4, —%&E; 0.4<k<0.75, —H—f&;

k=0.75—51F). SARGENSHLEREBAED T, BE
FWIEN LRI AMann-Whitney U3, P<0.05HERHE
FITFEN

24 B

2.1 BGREEMNINER BIANB2ALEEAFH . FNGHEK
RABPIRCTEBEXRTAL, SEERERERITFEENX
(P<0.05), BILAMB2AEIKRIZREATAL, SALLRERBRIT
FREN(P<0.05), FHCNRKESNREARIHIL, SHERERTH
TEEX(R]1-3).

2.2 BGREBEFMITH HUEGHREMNVREGRE, WAWME
B2 E—HMFKappal@a7l770.782. 0.738, P{&E15<0.05,
RUMBENEGRRETH L (RS), SARGRETOLLRER
THITFERENX(P>0.05), (B1).

2.3 EHFE AAMBACTDIVOlA R H(13.14£1.29)mGy.
(6.70+1.02)mGy, MALLKREFRERITFEN(t=20.437,
P=0.000), DLP43819(518.78£71.49)mGy cm. (266.10£48.75)
mGy cm, WALKRERERITFENX(t=15.994, P=0.000), ED
25)79(3.0620.42)mSv. (1.57£0.29)mSv, FHALLBRERESH
BN (t=15.994, P=0.000),

R1 EELEBKCTE,. CNR, SNRELR

AR

EMEEERK

A4 B14 B24A FfE P& A4 B14 B24A FE P&
CTiE 431.6+£71.7 581.8+131.9 596.5+t141.1  17.643 0.000 433.4+75.2 590.1+134.4 592.2+152.1  15.940 0.00
oy 143142 21.9+6.7 19.7£6.7 12771  0.000 16.0£56  23.3%+0.9 18.9+6.8 7.814 0.001
CNR 28.8+142  26.2%+10.8 30.8+£13.9 0939 0395 27.3+159 26.4+119 32.9+176 1.587 0.210
SNR 33.1+152  29.6*+11.8 34.66+15.4 1.011 0368 31.4*17.6 29.6%+13.2 37.2%+19.9 1.623 0.204
S CNR: SHELIRALL, SNR: {512Lk,
R2 EEFATIBKCTE. CNR. SNRELE
AMERAEHRK EMZRA RN
A B14 B242 Ff& P& AR B14 B242 FfE PE
CTiE 4248+69.9 580.1+117.9  586.9+126.5 21.743 0.000 596.1+126.2 427.9+71.7 593.9£120.8 23.500 0.000
-y 17.1£7.4 23.1£9.3 18.4%9.4 3918  0.023 14.8%45 23.2%83 19.54+9.52 8814  0.000
CNR 2514130  29.1£22.8 37.1£20.2 2637  0.077 259%11.1  263%109 32.1%+129  3.140  0.076
SNR 29.6+156  32.5%245 41.7+22.8 3.064  0.052 28.9+11.8  309%+124 365+152  2.609  0.079
7D CNR: STLEMEASLE, SNR: {5Mtk,
£3 EAKREHBKCTE,. CNR/SNRELER
AR MK EHRK
AR B14 B24 Ff& P& AR B148 B248 FE PE
CTE 3924+712 5479+131.6  551.4%123.1 19.753 0.000 397.6%65.1 531.6%100.7 544.8+136.4 18.088  0.000
=y 12.8+73 22.6%11.5 20.1+9.2 8606  0.000 14.1%6.3 22.1£125 19.2%5.7 6.607  0.002
CNR 43.5+59.0  31.7+24.9 32.0+18.2 0912 0405 29.8+16.6  30.10£20.9  29.9+16.3 0.368  0.693
SNR 4871653  34.6%27.1 34.7%£19.7 1.104 0336 33.5%182  32.9+227 29.39+16.3 0498  0.610

7 CNR: XPLLIRALL, SNR: {SMEtt.

R4 RUMREN S AU E SR VRE K ARITS LR

A4

B14 B24H 8 P&

MAUEGRRE WEEL 3.9720.18 3.93+0.25 3.87£0.35 2.977 0.226
MEE2 3.97£0.18 3.93%+0.25 3.83%+0.38

VREIGRE

MEZE]L 3.93+0.25 3.97+£1.83 3.97+1.83 1.564 0.457

MEE2 3.93£0.25 3.97+1.83 3.97+1.83

32



CHINESE JOURNAL OF CT AND MRI, NOV. 2024, Vol.22, No.11 Total No.181

E1A-BE1CH % % H 100KV, ASIR-V40%E 2. HE2A-E2CH E3A-H3C% .5 4
80KV, FE2FAASIR-V40%E 2, FE3RFAASIR-VI0%E 2, Hhify FG WAL E%
JIUV B B 2 e B B 2R BT, B2 A0 3L A B <t b AR AT, AL AR R
Bk, VREGH, B2 3G LT R EIE, A 43 6 E B R

33t g
W& CTIRETEIRRPIIE R, CTRHHBRENIG & RETR P
R TR ETIGRN X, CTRENCTARERESHEE
EENERYRESE, MEENSERER. SREREAS
2%, RIECTEGREMNFIR FTRECTIESFEE/R 1T,
B ECTESFEBS S AT EERRERTMNERE, KBRS
FAALL RSB EEE ERECTIENNE, TEESRNEHF

BHNRRSERERMINTSSEL, MERANKREIS LR
%, Ait, BESHERNSEZNATF R ECTHRER,

ARRFDFIRBHRMEBEDLFCTA, 2 315100KV
F8OKV, ZHBOKVALFMEHEEREHF1I00KY, SUEX
BIREEMTY, ERSEEEESOKVHIEE, XERNTHHT
BeBHBEKIRIINS, EERURSMEEFIMNLE, NS
ZWMEGITLE, FEit, ISRCTARE S, BEEEERER
TENRRBHFIBHFE,

BIEEHEER EERECTIESNE, AMRLTCTARE S
8OKV4EAALL 100KV B M IBETHI B FEEIE50%, BEREESTH
BIRIE, EEEWMCTEGMNRE, EERSCT RIBHTE
RIS F EMBECTERIZENIE AR, ASIR-V2CEATMH—
REREREE, TUANREREGREMNERGRE, 52
MAFIGFRERIBCTHRETY, AHRH, 100KVAERMBASIR-V
WEH40%, SOKVLAHZIRA40%FN80%FmMINE, it FiE
ESERNENILNEGRRE SR, RHRP0%AEGEE
®F40%, BEMARGREEESREE, TNEGEEDTE
M, MUEGRI00KVAEGFREITSSF0KVA, BREHET
AHBRESTEAHZEN, LESOKVAMASIR-VINEH40%H]
80%4A Z AT AR, MELIMASIR- VAL ES0%H 24> Bl i
FEBMARMEMAERY, FRAAMEENSEASIRETLE
FEY, KHFRHLIIFLFCTAREASIR- V IE F40%5%
BRI M E R R R,

BB 1 bE Ko 3 EL I S L BE 2 W At e R FE {5 R BB B4R
AFFZ A I 100KVEAFISOKVAR L FICTAR R BT (5 18 b R X E
BELLLFEER, TEERSS0KVANMECTEREST
100KV, ¥R TRRBESBMNSENEE, NMES T L0
BHEIR R STEL &R, AHRAVREGREMITS 80KV
ST 100KVAFEEERSOKVALTMECTEESEX, BRE
HVREBED ESHE LES,

ARRWREZL: HABRD, BINAHRBEMLIMD
BCTARGMER, MBHEHE. OINEE. MREFSERRHR
TFo, TEEEMXAFEESREEIARL S ERESHT
MAKHES, Ay MEGHRE, SEH—SHR.

B2, BRMEKKIFCTAREHREBEXRMABOKY, HiHiT
ASIR-V 40%E{ASIR-V80%ER, BERIEEIGHRERRIR T8
ME ARSI &

2ER

[11CZAP A L,SHETH S A.Overview of imaging modalities in stroke [J].
Neurology, 2021,97 (20 Suppl 2):S42-S51.

[2] YABUUCHI H, KAMITANI T, SAGIYAMA K,et al.Clinical application of radiation
dose reduction for head and neck CT [J].Eur Radiol, 2018,107(8):209-215.

(8] Twex, L%, KF, % Revolution CTH EEE MRIKAMLE £, MK EKASIR
FORTE SLBHCTA By B L EAF 28 (0], EICTAMRI 24 &, 2021, 19 (5): 147-150.

[4] SUMMERLIN D, WILLIS J,BOGGS R,et al.Radiation dose reduction opportunities
in vascular imaging[J]. Tomography (Ann Arbor,Mich), 2022, 8(5):2618-2638.

(51, BefE, R, 5. 80kVE W E T AR EAF FKEH o0& Wi Rl HARE
A LS HCT A 2 Y B [T]. ) B R, 2020, 42 (18) : 2364-2368.

(6] FF K &, R EBHk. R EASIRAVE 45 AR B 345 77 i 7 L UK A-CTAS By L [J].
BT %4, 2017, 32(1): 67-70.

[7]ZHANG W L,LI M, ZHANG B,et al.CT angiography of the head-and-neck
vessels acquired with low tube voltage, low iodine,and iterative image
reconstruction: clinical evaluation of radiation dose and image quality
[J].PloS One, 2013, 8(12): e81486.

[8]MARIN D, NELSON R C,SCHINDERA S T,et al.Low-tube-voltage, high-
tube-current multidetector abdominal CT:improved image quality
and decreased radiation dose with adaptive statistical iterative
reconstruction algorithm--initial clinical experiencel[J].
Radiology, 2010, 254 (1): 145-153.

1A, REW, hz, & KE2H AR E ik USIR-Y) fiRevolution CT{EkeVH# i & {f
A JEL P A R A 9 101 D). B A SR 8K, 2022, 37 (10): 1238-1242.

(101 VEHE, #h 4, KB, . ASIR-VIESR Bl W JE R CT 4% o ey s K LA (0], R [ETCT
FOIMRI 24 =5, 2022, 20(9) : 4-5, 8.

(WefsHHA: 2023-04-25)
(RAS4miE. SED)

-+ 33



