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WE: B0 WF9EET A shaE R AR N AS R X 05 CTA $R 5 7 L B R E . WS
ik W EHETNT AL X SR [ 2022 4F 9 H & 2023 4E 5 H G AR HEAT S CTA K 15 i s 3t 120 4],
Bk s2 4, Lotk 68, FUAE 456~86 %, IS 66. 76 X o HIAAS [R]WR PR Al H B ML R 20K B 4
BeE) AL By C =41, A4l 0. 8IRAREIL 40 Bl B4 1.0 BAEEIL 40 ). C 4k 1. 2 W&FEIL 40 ). KH
FLIR 2 ANOVA 236, LR 3 ALt Els. G, ME. HfiB K 3 dlimmsnsh ik XAkl &
[ 25 k. B FLIS WL CT (. SD{A. SNR. CNR; 3 4H[A) (1 &4 it E M PESr; 4% 1 22k B
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RSk, FERRbRUE: @ XLk, @ BER S, O TREMOEE LT, BIREAS @ 4
SO L, ©® KA.

AT RA T E R TR A ibut, B AEX B AT O A R =T .
1.2 HEBEEE. RAFEHAE

FITA R A AE RS Uct 76064 FHEMZJE CT 4T, FrfS G k% S5 TAF s 3T Ja b7, A8 T4k
EHEAT VR Je MIP BB EEEE . 1 eyt S 28 SR T S e Bt ik XU Salient VST #%.

Xof P FR3%E FH AR B8 R B CRIAR T S 350 mg1/mL) o VEBS 75 3 413 LA 4. 5ml/s WL
SPRFEEF) 60mL, SR Je LAAH R 28 PR R 5 A2 B 2R 7K 30mL ™,

1.3 ®EHFE

B IBOM BN, TE SR TR, SUR B R UL, PRI, A E b bk
18G K EE £ o FAHEIE N BB S TS T2 4 em FHEHRI SRS d . il AUE T 230k 53,
fi & B A 150 HU, ik J5 3 s FFuhF14 .

SRR B30 B . R R 100kV, A 41BRER 0.8, B 418RMH 1.0, C 41
BEEE R 1.2, FHEAEE 5. Omm, EWEE 5. Omm; MR EFZE 1. 5mm, ZAEE 1. 0mm.

1.4 JEFIFRE
1.4.1 EGEWITEH

1E 3 A WA EIAE a3 ) = 20 Al ik 43 AL CT i LA TR JZ 2 ik . [A))2 B L s LK CT {8
ShrvE 2z BRE BB LR VL AR Z AR TS e A (SD) o MR A EE L (signal-to-
noise ratio, SNR), LA XJELAEMELE (contrast—to-noise ratio, CNR) .

SNR = CT{&/SD1H, (D
CNR = (& CT/E - M8t AL RNLCTIE) /B8 L R LSDH (2)

1.4.2 BE&ENTFES

FBHIKIESy: H A e AR R A B TSR OSUE V%) 3 4 R ke I 4% . VR MIP RI% i
HEATIESr o VPMFRUE I 5 200k, 540 SANIKIL AT SosiEmr, b5 m B 20 20 A RS M T, 4/ NEh
K S S5 RS s 4 0 BBHIK I SR TE b, 5 R 4 23 LRSI A, A NS Sk ) 4 R
WG 3 FSMKILAE Bon— i, S ASUAE M e, WSSO, 2 4y SNSRI TR
7=, HREEHLFEANG, WERE, 1. sk BonzE, H5RBEAL RIS, e
W E . P > 3 A AL ST R

BIEVEr: 7R3 BIS0BN K i VP 20 JE il b, 880 — I8 hon BUE T B 1IEVE 2, SR s
Jik @7~ CT 5 KT 500 HU Bl #i F ke o S bk CT (I, -1 4> (B 1~E3) .
1.4.3 IEEFIE

B B 1 BB S B e f (total dose—length product, TDLP) % & HAT/ERK, B RGRSS
& (effective dose, ED) 1A% (ED =TDLP x K) 114575, Kappa=0.00823".
1.5 SHEHZE

S B4 SPSS 19, 0 8 AT Ge 24 0 M. SR FL R 38 ANOVA K56, LhA 3 2]
A RS GE. E. AR S BAN s kG CT{E. SD{E. SNR. CNR PL K [F]
JEEER K . LML CT (. SDAE; 3 IR B IKkIE4r« B IEVES: 3 A4 5 HLes H 5h
A I TDLP DL ARG HH I ED. BL P < 0. 05 A B A G275 o P9 44 B0 32 W0 D43 14— ZCp: A



3 3 FR S BT BB R I ) BOR TR AN FREE X S5 CTA i 778 e PG T 5 R BIF 7 311

Kappa #6567 31 TAL 56 o

(a) BEWIHL (b) VR (c¢) MIP

e (@) ~ () 230000 0. 8 MRHE FREHT AL, VR. MIP MR, SIShIKILE Soris i, 5 AL B T o, a0/ 3 kg
TIEHITENT, SBIIKVEIY: 5 2% ABIEVES 4 70, ZefUBHIkII ottt ; 208 K0TR.

K1 0.8 BREE FUREWIAZ. VR MIP

Fig.1 Transverse position, VR, MIP images under 0.8 pitch

- o
(a) AW (b) VR (c) MIP

Ee (a) ~ () 23500 1. 0 BREE FREIT AL, VR. MIP KR, Ssh ki i Bori i, 5 AL BRE W o, 4/ hsh kg
TSR, SEKIPY: 648 BIEVES 4 45, ZEMISTEIKERIL; 208 kR

K 2 1.0 BREE T ROREWIAZ . VR MIP K1

Fig.2 Transverse position, VR, MIP images under 1.0 pitch

(a) EWIL (b) VR (c) MIP

Ee (a) ~ (e 7300 1. 2 BREE FREITAL. VR. MIP BB, Sah ki Sonig i, 5 A E AL BRGS0 o, a0/ hsh kg
TSR, SENIK VP2 5 4 ABIEVESY 570, SR WL, CT W RACTHENk: 208k,

K 3 1.2 WREE RRORERAZ . VR. MIP %

Fig.3 Transverse position, VR, MIP images under 1.2 pitch

2 #HR
2.1 —RRIBEARIES B

AUHEFUILLERE 120 G, AHIBENIRZR B s AL By € =41, 3 4lmrEhl. g,
S WEZLG R, U] 3 AL —E, WL T R 3 ARG A BB TDLP LA,
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Table 1 Comparison

o

doses across the three groups

subjective scores,

SR RBOR VP RS R 1 LR AR

of general information

and radiation

4153 BRI
i H
AA B4 CH4 F P
B/ 18/22 18/22 16/24 0. 88 0. 42
LEWY /% 67. 45 + 10. 79 64.15+9. 69 68.63 = 10. 16 2.06 0. 14
L4 15 /mm 160. 70 + 7. 77 161. 48 +6.70 160. 73+ 7. 20 1.02 0.61
T/ kg 62. 14+ 10. 07 63. 04 + 8. 00 60. 90 +10. 12 0.51 0.17
KT /4> 4.38+0.67 4.45+0.68 4.48 +0. 68 0. 24 0.79
W IE V4 / 4y 3.58+0.64 3.98+0.75 4.36+0. 44 35. 86 0. 00
FH R K/ s 6.31+0.44 4.88+0.31 4.31+0.32 383.78 0. 00
TDLP/mGycm 909. 62 + 63. 57 905. 37 + 58. 52 894. 06 + 66. 17 0.68 0.51
ED/mGycm 7.49+0.52 7.45+0.48 7.36+0.54 0. 68 0.51

2.2 EGRREFVLE

3 IE) BN Bk 7 X AL CT (8 e [7) )2 ML ML CT (T SE 24 2 50 3 4LIal i3 zh k2 LAk SD i
SNR. CNR &[] J22 i Bt L S L SD B AT Se w2 22 5 s 3 2L Im) A) [) 22 ) S ik CT ABL 2% 72 vk 7 5
3 AR RN oA 2w (R 2D .

Table 2 Comparison of CT values, SD values, SNR and CNR in the three groups

F£2 ZHHHEF CTE. SDAH. SNR JZ ONR [ LA

41 gt
B ZH
A4 B4l c4l F P
I CT {&,/HU 482. 83+ 79. 72 446. 43 £ 61. 94 461.68 61. 95 1.97 0.14
. s 5.47+1.90 .61+5.25 6.26+5.25 3.96 0.02
ARk X
SNR 100. 35+ 41. 24 82,27 +45. 10 79. 26 % 25. 96 3.54 0.03
CNR 125. 38 + 45. 06 109. 96 + 44. 20 97. 00 + 38. 40 4.52 0.01
—_— MM CT {E/HU 396. 58 + 69. 42 146. 17 + 46. 94 104. 02 + 23. 51 12.24 0. 00
TR
SD 14.61 +28. 43 7.03 £6.20 7.52+4.19 2.50 0.08
Y AL CT {H/HU 58. 67 + 4. 72 59.35+7.19 58. 66 + 5. 82 0.18 0. 84
ot LR
SD 3.69+1.10 4.09+1.72 4,96+ 1.42 3.93 0.02

2.3 ERREEVLE

3 A BBV G 2257 3 AR B IEW A AT 27 R D o AT W

I3 BB AE ] Kappa #0507EE TR, Kappa = 0. 79, — SR HAT s B A — 20k

3 iFig

3.1 ETEIEBRRPFIRATTRIREX R 7T ERF I

TS0 CTA R AR A4 H T BB, P B4 1R A ORISR S AU B, I 3R
R CT R I IR 2 2 SR SHA S AR " . H AT AR R 2 R B 3 it 8 4 AR O 28
KBEARSR S I, A BRI R TTIE 40% ~60% """ Sl g Ay LA Z Sl i n b,
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T 9814 ) TR Al /D S ) B, (HE M S s 3 n, SRR TR T R, 4/ DMigEE BAR i m K
G, HEARH AR bz 8,

HR A [E B AR 5 B 47 28 D s 25K, R (R S 7 4t 37 A I i 1 2 A S ) e AR A P AR Jig
M b, Fof 2 H b 6 30 PG 0T 5 R0 i 59 500 5 ) 1) e AR~ o AR 18 3 W R TR B R (R i 42
KA TRV, L0 PR 4% 0 8 R 2 Bk 790 A0 S w0 I 07 61 P AN 9 45 SR W A A il S A5 e X 3
S 0 4 B AR AL T B 3 H R R BOR TS AT AN (R BE R 5 CT 494, &5 R BoRE i B3l
LR A AR R, BREEAE 0. 516~1. 375 [H] 1) 3 4 G e A 38 80 i 3% A8 4k, BRI /NT 1 I o/ i3
P AT A R R D, MR T 1A DB A e R AT B ARk . Martin ZETURESTIA N,
PEORUE BB PR T, YRR PRI, mA S ERRH PR, DRt s o 77 o S MG i 3 A I8
E R

ARG RERW, T AZE BREHERART, BREESR%EA 0.8, 1.0 Fl 1.2 K, TDLP 4>
512K (909. 62 + 63. 57) (905. 37 + 58. 52), (894. 06 + 66. 17), ED 2}k (7. 49+ 0. 52), (7.45+ 0. 48),
(7.36+0.54), HLEGI¥2ER, 5 Martin S W54 R —3, W 5T A 305 s i BB AR T
FEN, w0k AR, SR AAS IR PR AN 2 B9 0 sl a4 5 77 1

3.2 ETEIEBRRBPIIRARTARIZEX EGRRENZ I

Wit o R S2  RASE [R)RE F  S T P RO's  ER ekb eI [ B A R T R R DR R T
SAMEPERS I D oG R, I 3 AR R R IR e, ISk CT (% B3 %
g, BRI EMETTRE 3 Rei AR 12 WK

AWERLERE, T B BREHR A, IR0 % EE 0.8, 1.0 Al 1. 2 i, TDLP. ED.
ANk o AL CT A [F))Z2 BN CT (TG 24 25 7 B AR MR 14 I ATh 4R 25 16 o BUR 15  g
A, AHGE TS SO R AN E S CTA MM LN R, BT LI A SR B i . S8 /ik CTA Sy £E
SEINKAS S, TS L MR AR, TSI I  EACh 8's Ze47 . #I CTA HFiva K,
FHIN ARG, I 22 K R 52 00 AT LA S8t sh Bk R s ¢, L2 8 R s I %, ARERAIE
BNIK S AG (1) TR B R AT e B K S 5%, e 24 A B ) o DRI R RATT R S VP 20 B T 22 5050 fik
ARG HVEGr AL, GBI T S KRS VRS, SXAEORUEX S5 CTA (1 PF4) B IR .

AWFREEREN, T AZE BREEHART, BRI EA 0.8 1.0 fl 1. 2, FHRGERKS 5
H: (6.31+0.44) s, (4.88+0.31) s, (4.31+0.32)s, [R50k CT 14537 0: (396. 58 + 69. 42) HU,
(146.17 +£46.94) HU, (104.02+23.51) HU, & IEPE4r 43l A (3.58+0.64). (3.98+0.75),
(4.36+0.44), BHGUFER AUFUERY, BEEBREERE S, SRR, e 2 A
BNIK AR BRI, AR 2D S KO0 G OT & s g, AT T BG5S kR, B
FEIS TR 4K, kb Tisshthsg, WA EGgmEr — %R,

R Bprk, BT A E BRI HIEORRIR T, A S DR R, RIS AN R R A A 2
80 B AR G R, (HR BE A R RO, PR RS R, AT A A i O RGO 1T
IEB R, N TS0 CTA 1 G & .

KU FRAEAE—E W R BRYE . AP RFEARE D, Rt Omtsn, R Ak —29 AR,
SIHZ O LN TR ReROR, AWHRACHEFE i

SRk

(1] BRSO 02 3R A, KBS CT A & AR A8 L Z IR T]. hAeU k&, 2020, 54(9):
827-838. DOI:10.3760/cma. j. cnl112149-20200424-00608.
Head and Neck Group, Radiology Branch of Chinese Medical Association. Expert consensus on head and
neck CT examination and radiation dose management[J]. Chinese Journal of Radiology, 2020, 54(9):
827-838. DOI:10. 3760/cma. j. cn112149-20200424-00608. (in Chinese).
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Based on the Effect of Different Pitches on Neck CTA
Radiation Dose and Image Quality under Automatic
Tube Current Modulation Technology

WANG Chensi, HONG Yao, FANG Huimin, DING Xuelu,
YANG Yifan, TIAN Xiangbao, CHEN Wenjing, WANG Yongsheng™

Department of Radiology, Tinglin Hospital, Jinshan District, Shanghai 201505, China

Abstract: Objective: To study the effect of different tube pitches on neck CTA radiation dose and image quality under
automatic tube current modulation technology. Data and methods: A total of 120 patients were selected for neck CTA
examination in Tinglin Hospital of Jinshan District, Shanghai from September 2022 to May 2023, including 52 males and 68
females, aged 45~86 years, with an average age of 66.76 years. According to different pitches, patients were assigned to three
groups: A, B and C, with a total of 40 cases of 0.8 pitch in group A, 40 cases with 1.0 pitch in group B, and 40 cases with 1.2
pitch in group C. Univariate ANOVA test was used to compare gender, age, height, weight, and total scan duration between the
three groups. CT value, SD value, SNR, CNR of the carotid artery bifurcation between the three groups and the jugular vein
and sternocleidomastoid muscle in the same layer; Subjective scoring of image quality between the three groups; TDLP
automatically generated by the device and calculated ED. Kappa test was used to test the consistency of subjective scores of
the two physicians. Results: There were no significant differences in gender, age, height and weight between the three groups,
and there was no significant difference in automatic TDLP and calculated ED. There were no significant differences in CT
values at the carotid bifurcation and CT values of the same layer of sternocleidomastoid muscle, SD, SCR, CNR and SD values
of the carotid artery bifurcation between the three groups, and the modified score between the three groups. Conclusion: Based
on the premise of automatic tube current modulation technology, radiation dose can be effectively reduced. Even if different
pitches are used, radiation dose will not increase or decrease. However, as the pitch increases, the scanning time is shorter,
which can effectively reduce the interference of veins on image quality, reduce motion artifacts, and improve the image quality
of neck CTA.

Keywords: neck CTA; pitch; radiation dose; image quality.
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