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Application of pixel shine algorithm at 80 kVp in direct CT venography
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[ Abstract)Objective ; To evaluate the radiation dose and image quality of pixel shine(PS) algorithm at 80 kVp in direct computed to—
mography (CT) venography of the lower extremities. Methods ; Forty—one patients who were clinically diagnosed with lower extremity
varices and underwent direct CT venography of the lower extremities were randomly assigned to experimental group (80 kV) and con—
trol group(100 kV). Filtered back projection(FBP) and PS algorithm were used for reconstruction in the control group and the exper—
imental group,respectively. The volume CT dose index(CTDIvol) and the dose-length product(DLP) were compared between the two
imaging techniques. The images of the fifth lumbar vertebra,the femoral head,and the popliteal fossa were selected. Two radiologists
gave subjective scores for quality and noise of the above images. Venous vessel CT value,image noise, signal—to—noise ratio(SNR)
and contrast—to—noise ratio(CNR) were measured and calculated. Results:The experimental group had significantly lower CTDIvol
and DLP than the control group(1=—89.95,P<0.01;:=-35.83,P<0.01). The two radiologists achieved a high consistency in subjective
evaluation of image quality(k=0.78,P<0.01). There were no significant differences in the subjective scores for image quality of the infe—
rior vena cava,the femoral vein,or the popliteal vein between the two groups(P=0.17,P=0.92,and P=0.75). There was no difference in
image noise between the two groups. However,the experimental group had significantly higher vessel CT value,SNR,and CNR than the

control group(all P<0.01). Conclusion :PS algorithm at 80 kVp can be routinely used in direct CT venography of the lower extremities

to reduce radiation dose and improve vessel CT value,SNR,
YEB S4B H4=3% | Email :232564917@qq.com, P

St CTIRAE MR B fased B g pminkaey, o0 VR
EIS1EE B % 4 Email: fajinlv@163.com. [Key words ]pixel shine;computed tomography;direct CT venog—
£ 5 B4 B : http://kns.cnkinet/kems/detail/50.1046.1.20190419.1734.006.html raphy of the lower extremities;radiation dose;image quality

(2019-04-22)



— 1356 —

BERERKZFIR 2019 £5 44 55 10 H8 ( Journal of Chongging Medical University 2019.Vol.44 No.10 )

AR A SRR I PR L PR 3 L B 22 s, o
SiE 23" F R R SR T B O R PR AR A B A T 5
T L TR CT I8 R T AT R
SR SKAER KA , HA A S 89140, 1
I L) AR BEE A AT LA —0 e E R A LR,
FIATFENG R BT 2N i R R 2 T
Jik CT MU B 0 T2 2 AR A 7R ) 222
ReE] G A AN A SR R PN B E ] Y :EDNG
BARLSE . A SCHE S — R A RE R 1%
SRR — ML TR T N T REEOR i ok
SEARAE R T B MR, R A BRI B %
K CT IS S P4 R A 59

1 BRETE

L1 —&5eH

et 2018 4F 1 H £ 2018 4F 9 A WIEI7E XX B2
(B BRI : O RIS WA Al Bk it 5k 825 A
FEA BHZ I IE ; @JC0 I B I REAN A2 SRS L 3R
s AT LARC A S8R CTV ke @ N R Z FARHE . 1Ly
AW 41 N Hrh 4 31 A, otk 10 A 4R 46~82
% YRS (59.90 £8.97) % IR i 8 %X (body mass index,
BMI)17.92~27.89 ke/m?, 21 BMI 4 (22.67 + 2.86) ke/m?,
BHEPLON A S IA 20 A RHIRA 21 A ARTFREARAGA
B A 2, BB B R A AT 8 s R
1.2 A EEF %

SR AMEML, Sk Aat | i e BB 25 I L A0 3 5 i
JK IR0, R oty RO A e 2, (AT 128 2
CT HL(SOMATOM Definition AS,Siemens,Germany), 5% 55 21
FEHUE 80 kV R B R INEE (pixel shine, PS) LT ;
X RRZHAEHLE 100 V2R UG LA (filtered back projec—
tion, FBP) Bk 4, HAAS B —%0 . CARE dose4D i A
i, S E B E 100 mA, FEES 128 mm x 0.6 mm, 12 FF
1.0, A B31, FAZ /2B 5 moy/5 mm, 477
) DA B Sk, AT DA 3 HER B R R . Ik i (Topromide,
370 mgl/mL)40 mL, A 360 mL Af BREL /K B B (0t L 3 A B
EK=1:9) , R B S R ES AR L 3 mL/s B ZR 28U 2
T EBKIRIEA S, T 40 s FFIR WM T s KT s (2 5 AEAA
BT T IR AL CT B TR Ha ik 2
J& R s, A R B X LS, RS AUE i
SRR LU i S AT
1.3 Al s

T CT = 55— (2R LU A ROR] B e 4ge R 10 e ]

CT HL il s 28R CT 454 (CTDIvol ) A &4 B2 e R
(DLP)VE R @Gt sl i d b , PEA BB T O K CT 1 B
QAT 1) A SR K-
1.4 B REE0
141 FEMEGTEITA K B AL & AR
(MMWP workstation , Siemens , Germany ) , [& %€ #d 7& 450 HU,
HNL 50 HU, 235 2 Wi 2e 06 4 45 A0 8 4EAYIEINI A 514% 5 2
W, NG D X R HURI FE 208 0 4 D5 T
ARG .5 43, 1A T R e s R 8 | RIAR T HE B L
I, A XX LR FE B 50 54 43 A R e s A2 i)
TR, UGS FEEE AT, 1 A8 P9 % U AR FE 88 K38 5053 40—
TE W FIERSE | UG BURE A IS Dok b 7 FE 2 Al 22
{EARSEMIS I 52 43, 45 W i B M s RER 52 | MG X EL R 22
M4 X FERL 22 RIS E O R 1 43 AR B
B P RN 52 | R EGBE A 22, 1078 PR X EER) e 28 B B R
¥y, BRINTCHAS W 0 2 47 BEITPPS5 R — 3, By 2 2
URTRS 4 2 PN 2R
142 FWMEGBEIT o0 NEA B AR EHG b
VPRI 5 MR Ik OZ 1m0 R RSS2 i MG RE & )2
AT L5, A LM A PN i A 34 40 1 3 43 6, T ROT 19 T R
RIS ER /NG 1/4~172 R K 0L/ CT B -3 FibR
E2E , PRI (R LA CT {E R34, #r ik CT (1Y)
FifE2E R SR . SNR T CNR (314805 25 . SNR=HHIk
MAESF-¥ CT (E/## k3 CT (B AR ifE2E ; CNR=(if# ik i &
Y CT A - [6])Z LA P-4 CT 8 /# Ik %8 CT {6 AR
#.
1.5 %oit o4t

K SPSS 19.0 B EAT ST 254007, T BEVER Y
B+ BRifE2E (oo 25 ) s, WA IS BMT 433K BE T H 7]
i AR CT {H RS SNRCNR P FEAR ¢ /56
HEAT R, 2 A R e R D R, R 5 SR T S 2
7] (49 22 5 % F Mann—W hitney—U Bk R 36 #E4T oA, fdi
Kappa Ke 3558 2 200 & VE 1 — B0 . ©=0.80 B, R
— AR E AT 2 0.80>,=0.6 B, Fm — B R ; 24 0.60>
k=04 I, Fom— B Y k<04 I R —BE 2, &
BIKIE @=0.05, LRI EL 3R 24 Bonferroni £ 1E K
BKHAE,

2.1 —fETA AR AR
2 BB TENER] AR BMI K Mok e A
ZRMTGIERE N HEE R g 1,

F1 2HBEN—MAMLE

A5 PR () AR (%) BMI ( kg/m?) FHIRE (em) X SR AT (mlL)
FH (n=20) 16/4 57.95+7.71 22.88 +2.65 110.25 £ 4.41 22,02+ 1.64
XA (n=21) 15/6 61.76 +9.89 2247 +3.10 110.46 +6.31 20.96 = 2.43
X/ fH 0.14 -1.37 0.46 -0.13 1.63

PAH 0.52¢ 0.18 0.65 0.90 0.11




BERERKZEFIR 2019 £5 44 55 10 #3 ( Journal of Chongging Medical University 2019.Vol.44 No.10 )

— 1357 —

22 ARHA AR R

SLIG ALY CTDIvol A1 DLP 43 5] 47 (1.26 + 0.03) mGy .
(138.70 £ 6.49) mGy-cm, X HEZ (%) CTDIvol F1 DLP 435124
(2.86 +0.07) mGy. (316.28 +21.23) mGy-cm,2 441 CTDIvol
I DLP | 22 R4 4811245 X (1=-89.95,P=0.000;1=-35.83,
P=0.000),
23 BAEBERMHERER
230 EWEMGETRE TN LR A R he 212
WrEEsR | BIAS37E 3 43 B H A b, 2 44 BE U B 25 WL 5

B. ALY 4 43 .80 kV+PS

A TIPTS5 43 :80 kV+PS

TN 10— B (k=078 ,P<0.01) , 2 ZHIKIE T WL RHT
OITENE 5 HECRN I K2 IR RSk )2 MG R 55 2
I G R 22 A TCE 2 5 L (P=0.17 ,P=0.92 .P=0.75) . ANIF]
JE T UG SR E UG B PP 53, aniEl 1 s .
232 FWMEMRER PN LRGSR 2 AR R R
Jri2E S ICE A S BRI CT {5 SNR #1 CNR L, 52
SRLA I T IR, 2 A SRR X R 2, R
ik 2 1T R A LA DL 2,

D. WP 3 432100 kV+FBP

C. FMIEM 5 43 :80 kV+PS

1 AREAEREAREREGREITNMESIHER

F2 2HBENEVNEKRRELR

eSS gt S (n=20) XHIREL (n=21) il PAH
CTfH (HU) TRk 258.71 +36.28 147.33 +£26.76 11.23 0.000
JBc Ik 362.03 £ 56.51 232.22 +42.31 8.35 0.000
Il ik 959.53 + 32.44 672.19 + 60.39 18.84 0.000
Ly TR 22.15+1.65 22.87 +1.36 -1.52 0.140
JBEH bk 26.27 +2.40 24.79 +3.56 1.55 0.130
Rk 61.36 + 6.09 65.68 + 8.64 -1.84 0.070
SNR T HEER K 11.76 £ 2.08 6.46 = 1.15 10.18 0.000
JicH ik 13.80 +2.02 9.48 + 1.83 7.19 0.000
Il ik 14.65 + 1.81 10.41 + 1.82 9.82 0.000
CRN T EFRR K 9.02 +1.85 3.90+1.11 10.82 0.000
eIk 11.18 £2.01 734+ 1.84 6.40 0.000
JE bk 1449 +1.74 9.40 + 1.67 10.22 0.000

1 U =2 USSR FH 2 Bonferroni A5 1E AR I8 /K TE @=0.05/3=0.017

A. 80 kV+PS

B. 100 kV+FBP

2 TREHKEEEGNLLE



BERERKZFIR 2019 £5 44 55 10 H8 ( Journal of Chongging Medical University 2019.Vol.44 No.10 )

— 1358 —
303

I MK P s — A DL A 02 T R A
g, HOOF RIE & P 8URF AT I E R R TAERT
KRR, TR B 7 2 H ST, SR ERal s sk
sk B A BHE ST L AE ARG 2 B E
B RLAEAR ARSI ARES A BMI LR FRAE AL, H
R B FDGS HEFAH B R e e 25 57, DA AR
ST BRI T A 2 T

N 24 X R R DK CT IL4S A ASAE T i
ik b5k b i R T R B B AR AE S W SR S5 T
AT P R b e v, o) 2 T K S P R R e, X
TRFRIDK S EAT RRER UL 5, BAIRAE L He il LA I
R S 791 ot L[] PRI M 7 25 B S 3 e, =y
T R S 700 A [ B PR UE UG T 5 2 12 Wi
K ACHTBAR ] 80 kVp BRGBUR R INKREE (B2 5%
ZH)AT HAEE T GFR K CT 148 iR

BEINIRA L — M FIRE = AT
[11E 5% IR BUR: VAN I | F Y e I O il = s
) PG I 2 R IOE 1) 1 70 e I e 75 AR A T X
o3 Ko MR AR ZK T2 20 Ja , T LA AR s Mg
T A PG i e 70 (PR 75 Y BUR . ARR NIRRT
PR Sl — a5 0 S ARk, FE a0 MR R
PR A RE T, HETCA 76 B AR & CT
NG TR CT P-4 7 5T B HR A, i A D,
XUT BSR4 B i 48 5 T 22 35 () 4

80 kVp AR AR R NSRS L (S 0w 2 ) 47 B
PR RGERIK CT A B85 100 kVp B4 FBP 5%
O BREZH ) AH L, RB3H2 32 10 i 5 751 i B J B A1 (T
Dlvol [ T 55.94% ; DLP [&MK T 56.15%) ; IR A
G R DL B S BTG, {HL R KM A CT (L SNR
CNR B Thm . ZENE S AEARZ miE g b, # ki 4
CT {f .SNR 1 CNR 4351 T+ T 75.60% ,82.04% |
131.28% ; FERCE- K2 G  # K4 CT {6 SNR
A1 CNR 230 3T+ T 55.90% 45.57% 52.32% ; 1 I
w5 20 S F KIS CT {E . SNR 1 CNR 4351
THE T 42.75% 40.73% 54.15% ., $C7E 1480 T K

Bk CT MM BRI, i 80 kVp BEAIRIR 2 N MR
B, TR 5 100 kVp BXA FBP Sk AH U
MR, MK N4 CT {6 SNR F1 CNR B 5 55,
{HRE T A2 () A S ) ] AR —2F DAL

ARBFE M AFE AT AN REEMIREAR R B
BTSSR T RE S AEE — B A s RA T T
JEe e ok fER T 0 A SR R A8 A, PT RE S XA 5T 45
SR — T SN A N T ZE T B = A RIS AT
XiF LUAIFSE s A AL B — | A R R R LAY
AR FEFIE ARG A ABIFSE

2 % X B

[1] Fan CM. Epidemiology and pathophysiology of varicose veins[J].
Techniques in Vascular and Interventional Radiology,2003,6(3):108-
110.

2] M7 #,E E A W AR TR R R TR ST
ARG P E ISR (BT , 2018, 10(1) : 71-78.

(3] BN, SR HHRE CT #RIKIE X T bkt
SRATZWHNEL]. P E AR A4E,2013,21(11) :825-828.

[4] 2= A, BEE M, 5 OBUR CT EHER s STE T IR ik
PEBZ S A L. KBRS #2441, 2014, 38(5) : 733-736.
[5] Saltybaeva N, Jafari ME, Hupfer M, et al. Estimates of effective dose
for CT scans of the lower extremities[J]. Radiology,2014,273(1):153-
159.

[6] Pan YN,Li AJ,Chen ZQ,et al. Improved image quality and de—
creasedradiation dose of lower extremity computed tomography angiog—
raphy using low—tube—voltage and adaptive iterative reconstruction|J].
Journal of Computer Assisted Tomography,2016,40(2):272-276.

[7]  Zhang M,Qiu T,Bu X, et al. A national survey on management of
varicose veins in china[J]. J Vasc Surg Venous Lymphat Disord,2018,6
(3):338-346.el.

[8] fuf ki, S, . R CT ki 5 RN T I Ik
ih Ak R RN (E])]. SR A 2%, 2017,33(2) :262-279.
9] & B AR P B X CT RGBT K )
SRR, P E BT A, 2018,33(2) :69-72.

[10]  XUFEL, X2 %, B 70, 5. 18R NSRS TRTE B AR R & CT
HETEF P BT[] AR RO R 2 5 PP A, 2018, 38(5) : 386-
389.

it

i XU RIFHET 4. FETFUREE & > AR 3 NSRS 5t
T R AR B IR I CT S MG Bt A S ). o
SRR 2018 ,34(3) :434-438.

iy

(AEG 4. AR )



