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Clinical value of energy spectrum scanning combining with monitoring on popliteal artery level in dual low
dose CT angiography for lower extremity arteries MEI Wan-cui, LI Cheng-cheng, TANG Qian, et al.
College of Biomedical Engineering, Hubei University of Medicine, Hubei 442000, China

[Abstract] Objective: To explore the clinical value of energy spectrum scanning combining with
monitoring on popliteal artery level in dual low (low radiation dose and low contrast dose) CT angiog-
raphy (CTA) for lower extremity arteries.Methods: One hundred and eleven patients requiring lower
limb CTA were prospectively divided into three groups:Group A (35 cases):conventional scanning,
105mL of contrast, monitoring on abdominal aorta;Group B (38 cases):gem spectral imaging (GSI),
95mL of contrast,monitoring on abdominal aorta;Group C (38 cases):GSI,85ml of contras, monito-
ring on popliteal artery.For Groups B and C,50keV single energy images were generated for analysis.
Subjective scoring was performed by two physicians independently on the abdominal iliac segment
(AIS),femoral popliteal segment (FPS),and lower knee segment (LLKS) using 5-point scale. The CT
values and noise (SD) values of the regions of interest (ROIs) were measured. The signal-to-noise rati-

o (SNR) and contrast-to-noise ratio (CNR) were then calculated. Objective parameters, subjective

scores,and doses among three-group images were compared. Results: Compared to Group A, the con-

trast dose for Group C decreased in 19.04 % ;the effective dose decreased in 14 % (P <C0.05).Regarding
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CT values,the CT values of Group B and Group C images were higher than those of Group A on all

vessels (all P<C0.05).The objective parameters of Group C images gradually stood out from the ab-

dominal aorta to the ankle artery. There was highest SNR in Group C on the ankle artery,followed by

Group B,and Group A,all P<C0.05.Regarding subjective scores, there was no statistical difference in

the AIS segment among the three groups, while Group B and Group C showed higher scores than

Group A in the FPS segment.For the LKS segment,Group C images had the highest score,followed by

Group B,and the lowest score in Group A, with a statistical difference.Conclusion: Compared to con-

ventional lower extremities CTA with monitoring on the abdominal aorta,the developed method com-

bining GSI scanning and monitoring on the popliteal artery can provide better image contrast and im-

prove the display of LKS arteries at dual low dose level.

[Key words] Energy spectrum CT; Tomography,X-ray computed; Lower limb arteries; Radia-

tion dose; Contrast agent dose; Threshold monitoring

T 46 JB 86 Bk < 0% (peripheral arterial disease,
PAD) & 3l ik ok A 4 Ak i A8 22 K J 8l ok O 5 1 12 1
BHLZE 1) — 28 e At 8 bl W e I R L PR O B
[ P AP T R A — S0 I A5 A B P2 5k s R
P4 iE  PAD s 2R E T 2 /2N, FHorf 60 2 DL E iR
PRI 200, TSIk CTA fE R —FhaAER AL
P 7 MERR YA A T B 28 AR B DR I
& 1% % (digital sbtraction angiography, DSA) i & 1T
FEFNZ W T e 2l Dk i A8 P 0 0 1 — B LA A
LSO BRNT A L AR AL, R B bk A B A
K, 2 R A 3 T T 22 X B AR AR e 1 A O
e B AN B Sny g XU oA AR FED . ELAE B R 3
AN i TN BB KO ST LUR i 8 B0/ 19 142 B 1
A i B 7 R R ZR L X L AR R AR K B ] A g
I3k PR Ot DA 47 ) a6 A F I S SR 51T LA I
(=TS 20 ST A UR RV VRN v 11 A (1 1 B (A O e i |
R 0 & 45 00 R B2 RS ik CTA i %
FEARAT AL 1 R A2 W R Y B 5T 1 — B BF T 0 4

AHOCHE 5T 2R W, 8 o el A8 R i CTA H 4 10 3F
o D2 TR R AR R OC T KT AT A R A v /) R R
IS Bh K ) 52 A B FEFRATT A TS5 h, AR Sk 2
FAH 5 ) T A ) )= v 3 A Sl bk s mT LG Ak
KLU MW BoR. 55—, F % A 6e il g
R (Gem stone imaging, GSD #4717 CTA Hfift . A~
AN BE RS SR A HL ) o 2% S HG o A1 IR S 3 BB AR A5 A
[6]F H, 7 fk (kilo electron voltage, keV) [ B fE 15 ¥
BRI RN T 60 keV 1 CTA EIMZ AT LU
P& v WIS LU R0 0 9 A R BT L G TR BB DK R . DT
i o PG5 o 2 % L R P s 4 AN L R
SN JE B A0 32 B B e 45 PR R R S
PN e/ o R AR [ K (A o B il 2
CTA HA — & N A - AH 8 A DUAH G SCk i . A

58 & AE BT IR G RE T B FIIE A M0 s 7 AR X HE 51
JHIAE FARG AR S0 500 4 R o 42 8 T TR 30 bk el 7 0 BE 1 i R
AT,

MRETE

1.9 18] 5% A}

T IE PR 4 4R T HE T R R B B 2022 4F 9 H & 2023
A5 F R EE T BB BB AR AT BB ik CTA K4
MEE 111 B R A S FMERE . K 111 flE
HBEPLSr S AB.C =41, R IR 4 )7 17 CTA
Ry . A AR H B IE E sh ik W41, B 41k B3
M6 32 2 Bk W 0 AL, C 41 B S 4 4 I Sl ok W A,
5 I HERR AR v . O BA CT BE 58 K Ar 4 X 45 2 s @ 5¢
EARRER A KA A W W is sh th s O & 7R i 15 2K
(body mass index, BMI) << 18 kg/m? #f BMI >
30 kg/m?*,

ESE IS

i B E T CTA ¥ 7€ GE Health Care 256
Revolution CT 4% #4741 4. 8 3 B EM
T 28 TSR T, R R S RO B, B ik e T8
FRMIE L VSN S 12 HER P4 B TR, A
HERSHCAFTHIE 100 kVp. A H A 250~600 mA
ZIa] A shE M FE B 9, 205 0.98:1; B 4 C 4
FI SR % A BB LR (GSD B, B R 7E 80
140 kVp Z [E BEE U] 4 . 45 HL A 200 mA , HLAL R
0.5 s, NI FE %0 9, 18 0,98 1; G H 5%
FH 80 %0 BUTE Y H 3 B 4t 3 i R 8 5 % (adaptive
statistical iterative reconstruction V,ASIR-V) ., A
ZRCA HA B AR IS ROT Y% B T4 3 MEAMEK
Y HE B ik, C AL W A ROT & T b Y
I Bk 5 3 20 W I e AR S (E Dy 150 HU , 13 56 %6 Ll Js
RO CT (EIAE RIS, 8 s LR 5 TF M 494 .
Xof HG R S 58 < T AT AR 38 T AR B T K T UG



AT S0 B 2024 4E 9 A4 39 %45 9 ] Radiol Practice,Sep 2024, Vol 39,No.9

1223

B30 AL 7 I (A5 A 350 mg/mLL RS IR 58D 20 5
B AT A N TE R DK TR S . 3 4 B 6 Ll AR A AR B AR
IKTESH RN 4 mL/s. A 414 105 mL X s
BN 45 mL A FEEROK B LS 95 mL X RS 3G 0
55 mL A BLER K, C 4134 85 mL X b ) Jo &
65 mLA BRI K . 3 AL TE GBI 150 mL, F1H 45
WG B 30 min, LA 1E A A2 X LR ik 505 0

3. KB G b B

KA LR A R A2 GE AW 4.7 BB J5
AR T AE 3, B 4L C 414 1l 50 keV B R i K]
B A G B SR I R K % AR (maximum
intensity projection, MIP) 1 % 1 Ff #{ (volume ren-
dering, VRO B R IEAT J5 Ab 3,

A, WS BT R

WA R EETHEAEFWNT RS KEEG TN 3
B 8 % Bt (abdominal iliac segment, AIS) , f.45 i
Blk % S 2 K R g A 3l ks B E Bt (femoral popiteal
segment, FPS) , G 15 B @ sl Bk JH 3l Bk 5 BT Bt (ower
knee segment, LKS) ., {0 45 i2 HE & 3= T 30 Bk . 2 3l Bk .
ARSIk . A BRI w2 AL A 5 AR 10 4
DL E i A8 12 Wi 22 36 69 52 4% B2 7 A 023 2 AR B0 T
K JH 5 4N R g W 7S PR B BE a4 R 4
J5 T HEAT EWLIEA B WA — Bt B R e . B
BTSN INT 25 53 A6 o PG R A0 D 2 ARG 1 4
FORUE W, EUG S B UL T 5 4 43 b RGO TS ECPh 2
G 0787 % B 3 AT, PRI BT R 5 3 . — R RTR A R
JEE WG B O 5 L IS S S T O MR TR AR B — i 2
gy 2% BB m g A SO L VB R AN TE AL, IR R
21 g AT ARG T M RO B L RROR
LIRS

5. % WL K14 5t 1t PF-

L 3 WAEARIL )2 i & 3k (L3 KF) (K
Bl K CHE OG5 7K L JE 30 Jik R 535 7K 7 Bz R 3l ik (ER
KA CT fH B M5 (SD)  BUH -39 {8 5 i 4
s 28 BRSOV s ROT A 8 e I 48 3 wpols Ak s RV R
SR AT T R /N [ ok A S BE B AL BETR L A I
(=B ol il N S A 1= e = S+ 4 i D= 1 1 =8

JAREINLA CT B 1E 0 B &3 S A, ROT R/NZ R
20 mm® , BCHCAP(E . 20 it 5 R 0 45 1 1L (signal
noise ratio, SNR) FIXf LI 75 L (contrance nose ratio,
CNR) : SNR=# [fil 4 F- 44 CT /%2 M4 SD, CNR=
CHRE ISP CT A — LA CT fED /LA SD

6. b 57 2

MR B CT H4 5 A2 B 7 i i 2 id sk CT
48 80 (computed tomography dose index, CTDID) (B
£ 28 mGy) Fl ) & K B I BUH (dose length product,
DLP) (Bf; 2y mGy « cm), iR 45 24X ED=DLP X K
(K ie = 0.0056 » Kiepre = 0.0068) 10, T 53 45 9] H 2 422
ZH A S 5 50 18 Ceffective dose, ED) (B i 2l
mSv),

7.0 o

RN SPSS 27.0 BTS040 Bkt
DA CE 43 ) Fm . % 28748 7 R ] Shapiro-Wilk ¥
HEAT IEASPERL S0, IR N IE 25 40 A & DLF Y8 £ pr o 22
FoR s AR IE S 5347 35 LA e o B (a3 437 0] B D 3R
R o 3 2EAR R CHE S i PR BERL) Y T L R R
D5 K9 5 Fisher K500 A5 , 1E 25 1 3% 22 28 B A L AOR
FHEAPR 2 7 22 0 Mr (4L 8] EE 8 A Dunnet 35 (2 8
BO AR RSP E LS & 1 R Kruskal Willas H
K6 (#H [E]) A Mann Whitney U #58 (B L&) ., 2
Ao BE %) 3 WL PF 43— Bk 4 B R 1 Kappa #a5% . DA
P<20.05 N 2ZERA G X

7 X

1. — gkt

AW AB.C =2 B3 111 ], =20 B HF etk
AR BMI A K B E 22 R gt m L (P>
0.05,% 1),

2.2 WL & o DE AR

CT A5y, 7618 32 3 Bk Al ik Ak, B 4 fe i - C
HRZ A HEAR(P<C0.05) ;S kAL BAH 5 C 4 2%
SHG i E T A 4 (P<<0.05) s BR Bl ik 4k C
HE T A AR BAH(P<<0.05), MEIA, 761 &
Sk BB kR IE 3h ik Ak B 45 C 422 R S it2¢ s

1 ZHEZNERERLE

28 %) Au B Ca Yot E P 14
i 35 38 38
() 53.144-15.21 57.50413.49 57.18+12.37 1.081° 0.343
PR () 1.008" 0.604
% 19 23 25
% 15 15 13
BMI(kg/m?) 23.78+2.97 24.25+3.58 23.26+2.58 0.984* 0.377
24K E (ecm) 1183.23463.21 1197.92470.93 1198.66+61.14 0.896° 0.411

A F AL M EA S MBEAF M EAREZ AT, EA S A HIEL T AL (O SRR ) AT, S

ER R 278 F & S



1224 TS 2024 4E 9 A4 39 %45 9 ] Radiol Practice,Sep 2024, Vol 39,No.9

SCLEET A HP<<0.05) s BB kb C AR T B AR
A 4 (P<C0.05),

A VR B 1~3
SNR #8737 I Ehkab . B H i T k3 ZHABERREEIAFMERLE

CH(P<<0.05); kg kb, A T BAM C A, H 1A% /Y W BT A4 B@ C#4 H1IL P
P L 2= 5 G122 B L (P =>>0.05) ; ElﬂzﬁJHﬂ% A AlS * 4 %

N — E )5 — 5(1) 5000 5(1)  3.985  0.136
M. BAHARZ.C A lh. H2ERTLEI T E U= 5(1)  5(0) 5(1)  1.469  0.482
(P>>0.05); B3 kit C HiE&E.BHKRZ., Aéﬂﬂiﬁ Kappa {i 0.94 0.81 0.94

FPS * & %
2t
(P<20.05). CNR A5y . 7615 2 3 Bk A 3l Bk Ak - A 211 E )5 — 5(D® 500 5(0)  9.106  0.011
H5BHEREGITHEL . H¥ET CH(P<<0.05); EJF = 5(D® 5000 5(0) 12.318  0.002
kA A 4LRS . B ALK 2L C ALRAT e e o beT st
AR (P >0.05) s BR S k Ak, C 4l T B 4,32 E )5 — 3(D® 4D 5(1)  66.859 <<0.001

A 4 SE=1 4 & )7 = 3(0™ 4D 5(0)  68.438 <C0.001

FRRBLTE R AL, PUAL ONR By T A 41 (P <0.05, Kappa 14 0.89 0.90 0.89

#£2),

3. FE WG B B AN

WA = DT 7 45 B 45 A1 1) 1) T 43 — BUME B 4T, Kap-
pa HIELFEI KN 0.78~0.94, = HBEEGI =3 4.0

ESWIELR A ALS Br, =41 3 W43 AT, W4 22

SRGH 2 L (P>>0.05); A 419 FPS W%
T B4 .CHP<0.05.B.C WA ER LKL
HEX(P>0.05);C M LKS TS 28 T A
HBHA.BAWTE AdFm,. ZFWASRITEE XL
(P<C0.05,% 3)., — 4B & AF B Mg R MIP &

%2 ZHARKESIR KAR EARMRARGEARN S S0 K

ECAIS, BB GFPS, BB LKS, I TB; EA 5 A £ F 3
Aok 2 kR IEESSABIEA PR (9oL N ) KT A,
B#ark# P<T0.05;°: A C 43 P<<0.05;°:B.C 4 P<0.05,

45 5 R0 RO B AR 5

= Z A E X I L CTDI.DLP fil ED 2 %
WHS %3 L (P<<0.05), CHAXHHFHK A
2 B YRR T 19.0%.10.5% , DLP 4 B &A% T
9.7%.1.4% ,ED I T 14.0%.2.5% ,CTDI #&
AHEMT 10.41% (F 1),

A B4 (01 H 14 P14

JE £ 3h Bk

CT & (HU) 473.29470.28" 868.86(379.94)°¢ 632.51+194.18 38.527 <20.001

% E (HU) 13.8942.35* 22.1444.67 20.84(5.90) 58.128 <20.001

SNR 32.57(8.73) 38.57415.83°¢ 30.97£11.93 8.403 0.015

CNR 45.63412.20° 38.65415.14°¢ 30.9547.70 18.158 <C0.001
& 3h ik

CT f&(HU) 461.28468.26" 819.83+244.14°¢ 689.91+179.73 48.933 <C0.001

" # (HU) 13.48+2.34®" 20.7144.61 19.67+4.42 49.691 <0.001

SNR 34.8245.68 38.58(18.01) 34.64(14.72) 6.549 0.038

CNR 46.74+14.16" 40.654+14.63¢ 34.41+£11.39 11.859 0.00
18 2h Bk

CT/E(HU) 444.91470.50 779.27+173.13 768.39+144.50 64.56 <C0.001

% (HU) 8.78+2.90 16.62+£5.73 18.36£5.19 48.38 <C0.001

SNR 61.474+22.12 49.12(24.30) 44.72(20.92) 3.297 0.217

CNR 79.9447.91 67.01(28.59) 62.96(19.26) 3.044 0.160
B3 Bk

CT 1A (HU) 312.74+56.59" 331.56(143.37)¢ 439.55(209.23) 18.056 <0.001

" % (HU) 21.26+4.12" 18.05£5.20°¢ 17.29+3.45 8.218 0.009

SNR 15.2744.03* 21.49(8.10)°¢ 27.51(6.86) 40.412 <20.001

CNR 22.58+5.51" 38.964-9.22 48.29417.85 41.435 <C0.001

EEANAHEAF YRR £ R E A A HOE A P AR R (09 542 SR 9B ) R R s SNRLAE R I ONR, AFJ%k 5 150 ALB 213 P <<
0.05;": A.C a4 P<<0.05;¢:B.C 2art4x P<<0.05,
k4 ZARWANERBHAZLE LN

20 %) A B4 (OF:} H 14 P 1a
2+ ¥b Al & (ml) 105 95¢ 85 110.00 <0.001
CTDI(mGy) 5.28® 4.73 4.73 110.00 <20.001
DLP(mGy * cm) 659.48434.00® 603.70(45.11) 595.22+29.00 49.825 <0.001
ED(mSv) 4.0440.33% 3.54(0.63) 3.45(0.44) 31.246 <20.001

EESSABEAFHMLARELR T FES

C ki P<<0.05.

S 0 A HAE VA P A (9 4 4

M 3E) & R0 AB A E P<C0.05;

boALCakE P<0.05;¢:B,



T F 52 B 2024 4F 9 A S 39 %45 9] Radiol Practice,Sep 2024, Vol 39,No.9 1225

B1 AdEHx.4%.54% .50k, ARRAET— K STHEREBERAL B ToEHRSIH, TIFEHH AIS 4

4%, FPS 3 %4 ,LKS 3 %,

a) TR MIP B ;b)) TR AR VR B0 B T3 bk MIP B ;DB T3k VR B,

B2 Badk, k.51 % . B, BRRATEF AL ERIHRR B TREIHRK, ZUFLH

AIS5 4 ,FPS 4 4-,LKS 4 4,

", B3
AIS5 4 ,FPS5 4 ,LKS 5 4,
A,

Wik

n ey AR B 7R 500 e MR R S R i AR R R T
JB CTA SR A I BRAT il AL e PR 32 Wy 225K 14 T 1R o it
— R AR P AR ST R T I R
AL A RE 5 A2 2R Bl ik A ~F- s 30 41 48 07 58 A il AR XS
F 790 750 ek MR A8 56 500 £ 45 1F 8 X T i CTA $148 E1R
P YR . AP R R, 5 W MR A B R
B I M 3 8 7 S AR L L RE T 31 40 1R 2l Jk i 00 2 A
ALY AR B JE R LKS L4 /Y9 s X b 5
7R M4 S R o — P BRI . 15 5 AT A% BIF 5 A
PO AR S ARAIE T B AL A 24 0 A I PR PR AR S

a) FALZ bk MIP B ;b) T A 3h Bk VR B ;o) B F 3 bk MIP B ;) B F 3k VR
Ca&A.%.58% Mhkm. BRMEK. FIWEARHER.BGTLEFTHIT., ZRFLA
a) FALZ bk MIP B ;b) T A 3h Bk VR B ;o) B F 3 bk MIP B ;) B F 3k VR

ok, H O LKS BGRB8 i — 20 B AR T 8 5 5
5 AR L R 6 X BRI B A 85 mL Y RE IS 4 4
Il 2y Jok Hs 0 2HL ) A 250 % S 3R i CED) B 2 IR T BB 35 43
5 1 32 s Tk W 0 2 (R AR 24 2.5 %0) TR R 35 4 (AR
2 14%) .

AR R BN, 5E A R, i FEREEER
RO, FEAHH 50 ke V1Y 32 20 Jok W 00 R0 I 3 ik 2 ) g
REEA AL A R RS kAT B A R R, X Jia
VO IR g A5 R — B Hofh A W oT R B G i R
T R[] A B A R T ML 2 WA O =Y H R
JScBh bk, X6 TR DG LA 4l /0 il A8 19 Sk s BBk 78 12 Wy
RCREA U] WA B T, SR L A% S8 B IR 3 Bl ok 1 {1



1226 TS 2024 4E 9 A4 39 %45 9 ] Radiol Practice,Sep 2024, Vol 39,No.9

S RETE T O 52 X0 2 TH R O T LA 4/ i 4 Y
RUCREA I 5 HLOE IS I A8 R 52 49 4 ok 42 v s A%RE  H
WA e W EREI. ARV, T IE 3k
SRR AR PTIE BR AR E B 22 R L R O DA Oz i 41 /)N
I8 s T RAAS 30 TR A4 T . 76 R 1% 4 45 18 20 ik
2 rp N Be iRzl ik CT {6 .SNR.CNR H] &2 & T
RE T 4 I 32 2 ik W I 2] (P TH 24 2496 .22%6 .54 %)
FUE L A2 (B T2 2826 .44 % .20 %) , Fefk CT f
3k 300 HU P b, 35 2 B8l Ik AR 1k 145 5 o 3
SERRUESY VLKS W PE A B B T R R 3 50
ok A 00 2H R AL AN X2 v R ) T A R
SR E KT W DG s - (1= R 2 X e S N 9
LM S &R R E R WS LR
BAFAE 2 5 . BRI 4 3 Kk e D 2 1Y) FPS 3 W43
55 T RE T 4 45 I8 3 2 ik T 41 RN E AL AL (P <<
0.05) fH =41 AIS EMI/r 2 7 RG24 E L, 1P
SRk 4 4Dl b X AT RE 5 IR A I A AR R
RGO E LB AT SRR G,

RS o s L B 30 48 Fl R ) Rk AR R R R
BRSO . AR £ iS5
AR I B L R N 120 kVp FEAR 3] 70 kVp 0] i T
Bk CTA (5 55 57 & FEAR 3000, tkAbh, 38 82 15 i
ab 4 S PG R S B[] A P AT 8 BRI B ) o . A SR
H4 70 kVp 5 sy B8R R SR HORAHSS G 78 LR L R 7
WD 40 0 MG DL T S RAS T 5 AR G i Oy SR AR Y
FUG&> , Park 55 32 ] ADMIRE (R 9% @ A58 %
RE B ATE 70 kVp T 4T T CTA 89 AT 47 14 bF
5%, I Lo F 41 JE 35 Bk 9% i (peripheral arterial dis-
ease, PAD) PE 1Y 48 K 3 & (ultralow-dose, ULD) ik
7 & (low-dose, LD) Fl#5 # #| & (standard-dose, SD)
XFECRI R e CTA 1 B 5 BT 5 R4 5 50) &, 0 5 45
FW ULD X HFIAS LD X R HMEH T 70 kVp Al
ADMIRE i AR , 7] 22 4> B AR 4 38 7] 4, B RE A SO AG
FBETF PAD, Ren %A AERUZOLiE CT L
R X HE 300 57 2 A 40~ 50 ke V' AY BALRE B G PE AL T R
KRR, A2EE A EARRE CT &RIERhEE
B ZE G A ZhRedk b SOk BB R 8 T i CTA £
A, R I ILRE AT AR AR KT 3R 50 AR A R L, B SR
FLA B M L, P AT (R 55 19 3 Ik i 7 38021 DA R A e
Fet . SR SEHT R F T LB AN R S 5o R
X Tk 20 8 2 A A ) A X B 7 R A MR T T T
YA 5 s AR T BUIG R 5 9 4 7 B4 N R CTA B¢
T LATE M5 ) S i

X T BBl ko A L o FHOR B R AT sl ik
RH 2 14 95 48 Z2 & A= A 328 i 1) At /0N LA S AR AR LA T 12
B A R I 3L 2 1 A ) AL R T B Y IR 2 B AR RE

MRI £ £ 4 212 K DSA A QIESE = BR1E, CT BA R

BB 2 W A e s A D0 L J0 B R O 2 M 3l ik

9o 78 A RO B B R A T B, AR, LKS BY s RIOCR I

LW ERR AR A — B2 Wil R b RO AR R e R

JEegh ik LKS &0 19 M4 27 F R BT i, AT 4 i 12

WiER R BOCH B, AR, MR W LKS A E G5

TS Wi HER %, A 2% BF T T MR A4S A B IR 7

AR RE R F R A S i A ) 4 A B R R 2

2 AR AR Ty 1 AR AR THT I A 12 BT T AR R

AR BT I s R A S R e e A )

W AT SR A Bl Bk 7K SF- i 000 e ) RE 1 91 07 5%

## 50keV FLRE T R FEIIBT 1 b il 45 IR T A

SR RIS WObR v TR 148 b s o 45 ) 3E— 2D 3R TH i

B i Y (AR o 1 D e i = T I S ¥4 (197

HHLIT AR i =2 W BE AT O BAT 88 19 i PR

HHE.

AW FEAFAE VLT Jmy BRAE - OFEA B/, ol o
OWFSE PSS R AT REAFAE — s FE P i 17 s @ WA Y
9o 1910 A DX 5 s B P 20 5 B P 2 R 4R 15 AN (] 0 1
PG B dk 22 5, A () 451 41 0 0% 7 95 19 12 I8 A (B
AR HEATHRDS s O KRR 835 19 A R 4K 8 i & A A
YEHH F % QHEBR T BMI<<18 kg/m* #l BMI>
30 kg/m” iYL R IRIEA B TE 14 07 F8 x5 TAEJE A
HE B RN B O RS T REA Bl 19 2 L X 1
FR ) i AR NRE R LR, U E NS TE LR B
WF5E ik — LR

25 b P ad  JE 2l Jik I SO0 Ak Y BE 15 45 4 W] 7E
0 R AR S 3R] k0 X L R AR A O 2 s T sl ik
A G 0 o, I LR 4 e T R I A Y SR g, B
A i 1 e PR ¥ T
SE Mk
[1] Hiatt WR,Goldstone J,Smith SC,et al. Atherosclerotic peripheral

vascular disease symposium II[ ] ]. Circulation, 2008, 118 (25):

2826-2829.

[2] Firnhaber JM, Powell CS.Lower extremity peripheral artery dis-
case: diagnosis and treatment[J]. Am Fam Physician, 2019, 99
(6):362-369.

[3] Napoli A, Anzidei M, Zaccagna F, et al. Peripheral arterial occlu-
sive disease: diagnostic performance and effect on therapeutic
management of 64-section CT angiography[ ] ]. Radiology. 2011,
261(3) :976-986.

[4] Fowkes FGR.Rudan D.Rudan I.et al.Comparison of global esti-
mates of prevalence and risk factors for peripheral artery disease
in 2000 and 2010:a systematic review and analysis[ J]. Lancet,
2013,382(9901) :1329-1340.

[5] Selvin E,Erlinger TP.Prevalence of and risk factors for peripheral

arterial disease in the united states[ ] ].Circulation,2004,110(6) ;

738-743.



AT S0 B 2024 4E 9 A4 39 %45 9 ] Radiol Practice,Sep 2024, Vol 39,No.9

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[16]

Kock MCJM, Adriaensen MEAP, Pattynama PMT, et al. DSA ver-
sus multi-detector row CT angiography in peripheral arterial dis-
ease:randomized controlled trial[ J].Radiology,2005,237(2) :727-
737.
Foley WD, Stonely T.CT angiography of the lower extremities[ ] ].
Radiol Clin North Am,2010,48(2):367-396.
Meyer BC, Oldenburg A, Frericks BB, et al. Quantitative and quali-
tative evaluation of the influence of different table feeds on visual-
ization of peripheral arteries in CT angiography of aortoiliac and
lower extremity arteries[ J].Eur Radiol,2008,18(8) :1546-1555.
Wichmann JL, Gillott MR, De Cecco CN, et al.Dual-energy com-
puted tomography angiography of the lower extremity runoff[]].
Invest Radiol,2016,51(2):139-146.
Mangold S, De Cecco CN, Schoepf UJ, et al. A noise-optimized
virtual monochromatic reconstruction algorithm improves stent
visualization and diagnostic accuracy for detection of in-stent re-
stenosis in lower extremity run-off CT angiography[J].Eur Ra-
diol,2016,26(12) :4380-4389.
BRAKMR  XUTC 5%, ERTHT 45 TR BE 2 ) 8 2 55 0k IR KV 3t il v
FRE BBk CT 1w 38 B AR PG 5T 52 1) 5 o [ . v B2 I 2 2%
#,2022,56(11):1188-1194.
Almutairi A, Sun Z,Poovathumkadavi A, et al. Correction: dual
energy CT angiography of peripheral arterial disease:feasibility
of using lower contrast medium volume[J].PLoS One,2015,10
(12):e145976.
ST, T, SA R SRR CT S RE = IR R T B LA
B 00 3R 250 il A S ARGt 28 A e [ ] B0 A S L 2020, 35(8)
1020-1024.
Matsumoto K, Jinzaki M, Tanami Y ,et al. Virtual monochromat-
ic spectral imaging with fast kilovoltage switching:improved im-
age quality as compared with that obtained with conventional
120kVp CT[]].Radiology.2011,259(1) :257-262.
Sudarski S, Apfaltrer P, Nance JJ,et al.Optimization of keV-set-
tings in abdominal and lower extremity dual-source dual-energy
CT angiography determined with virtual monoenergetic imaging
[JJ.Eur ] Radiol,2013,82(10) ;e574-e581.
Jia X, Li X, Li J,et al.Improving diagnostic accuracy for arteries

of lower extremities with dual-energy spectral CT imaging[]].

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

1227

Eur J Radiol,2020,128(7) :109061.
Gruschwitz P, Petritsch B, Schmid A, et al. Noise-optimized vir-
tual monoenergetic reconstructions of dual-energy CT angiogra-
phies improve assessability of the lower leg arterial segments in
peripheral arterial occlusive disease[ J]. Radiography, 2023, 29
(1):19-27.
Kok M, Turek J,Mihl C, et al.LLow contrast media volume in pre-
TAVI CT examinations[ J].Eur Radiol,2016,26(8) :2426-2435.
Meyer BC, Werncke T, Foert E,et al.Do the cardiovascular risk
profile and the degree of arterial wall calcification influence the
performance of MDCT angiography of lower extremity arteries?
[J].Eur Radiol,2010,20(2) :497-505.
Buls N,de Brucker Y, Aerden D,et al.Improving the diagnosis of
peripheral arterial disease in below-the-knee arteries by adding
time-resolved CT scan series to conventional run-off CT angiog-
raphy.First experience with a 256-slice CT scanner[J].Eur J Ra-
diol,2019,110(1) :136-141.
AR B A R A A 2 T BB Ik CTA Al HoR & 53R E
R BNk CT ML A AR AR % G LR . op A 2 2
#,2019,53(2) :88-92.
Brook OR, Gourtsoyianni S, Brook A, et al.Split-bolus spectral
multidetector CT of the pancreas: assessment of radiation dose
and tumor conspicuity[ ] ].Radiology.2013,269(1) :139-148.
Assi A.Image quality and radiation exposure with low-contrast-
dose computed tomography angiography of the lower extremities
[J].Pol J Radiol,2020,85(1):169-173.
Park S,Park SH,Hwang JH,et al.LLow-dose CT angiography of
the lower extremities:a comparison study of image quality and
radiation dose[ J].Clin Radiol,2021,76(2):119-156.
Ren H, Zhen Y, Gong Z, et al.Feasibility of low-dose contrast
media in run-off CT angiography on dual-layer spectral detector
CT[]].Quant Imaging Med Surg,2021,11(5) :1796-1804.
TR, 3K SURT, R, 55 SRR CT XUAR K A5 5 A 78 /51
CTA v i 3 FBFFE LT 05 2 921, 2022,37(3) : 297-301.
Brifade , OGN .70k V TR CT MR 8 A /912 Wi
LT ] 4B B 2 4% 7, 2016, 96 (43) : 3494-3498.

(e H 91:2023-09-15 &1 H 9. 2023-11-24)



