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ABSTRACT

Objective To explore the application value of energy spectrum CT single energy technique combined
with ASIR-V in improving the image quality of thoracic large vessels. Methods Fifty patients who were
underwent chest energy spectrum mode enhanced scanning were collected. Six sets of images of single
energy 55keV, 60keV, 65keV, 70keV, 80keV, and conventional 120 kVp-like were reconstructed, respectively.
Objective analysis was conducted to compare the differences in CT values, background noise (SD), contrast
to noise ratio (CNR) of pulmonary artery (PA), pulmonary vein (PV), and descending aorta (AA) and beam-
hardening artifact (BHA) of ascending aorta. Subjective evaluation of the image quality of each group
was performed and statistically analyzed. Results Subjective scores showed that the two doctors had a
good evaluation of the consistency of images in the six groups (Kappa >0.75, P<0.05), with the 65 keV
single energy image score (4.7810.57) higher than the other five groups; Objectively, as the keV of single
energy increased, the BHA, CT values, CNR, and SD all showed a downward trend. The CT values of 55 to
70 keV single energy were higher than those of conventional 120 kVp-like images (P<0.05). The BHA of 80
keV single energy was the smallest, and the effect of reducing artifacts was the best. Compared with the
conventional 120 kVp-like images, the subjective optimal 65 keV images showed statistically significant
differences in CT values, CNR, and SD of each vessel (P<0.05). Conclusion Using 65keV single energy ensures
lung enhancement quality while optimizing vascular imaging, reducing repeated examinations at the same
site, and indirectly reducing the harm caused by radiation and contrast agents for patients.

Keywords: Tomography; X-ray Computer; Optimal Single Energy; Chest Enhancement; Beam-hardening
Artifact

MEHCTHRTERRIERTHAMRNEMNBUSRRIES, MRS HELNEY
BB, AN FOEREERAEY; WEKCTA—RRES RES I LA
FHR, WHFSRABNERERERERAR0.13%"; CT FaIkiE® (computed
tomography pulmonary angiography, CTPA)TER S EMiEEEZE LERAMNRE
B ENFRNSHE R NMEFHETR, FACTPABEERAE, B8R, A
RERIFINEY, CTEGRREREFELHERESEMLF AR MtESHE", B
B, HRMZNBESE—RFENTHTHRFRB RSN DR, LUERN T
T, BEIZCT R LUEIT B IR AY D15 RIREN40~ 140ke VIES R RTAY 101N R REE B,
ARARHMERT ENESESEESHEASSHNNA, BHTF/IELR T
HMNMENER, HAERRERKHE", AHRIFZEMRevolution CTHIGSIER
BAASIRVERE AN ERA NS B GREHRN ANE.

1 BEEA®*
1.1 KGERFR IS 247 E20224 108 E202343 B BRI i P O ERR TRIRRAE
IR EBESOR, B216, 296, Fie33~72% , FIYFR(56.8£8.6)%, A
RERCEZRSHE,
PNIRAE: BIEBCTIG R I B EGIIERE,; SETHBEER, HRIR
. BHREMRETE,;, BETEXMERERNES,
1.2 NE;57% FFARevolution CTITHISPIERGSIER M, BEEUDEMIL, WF L
AT RSERS, S cEMMREIBRA, E8ES0/140 KVpRAItIiR, EBAR
280mAs, #2#80.992: 1, FEMBETEESOMmM, FKEFEE0.5s/r, ASIRVINEIL40%,
KEBFEStellant DEEFSIES, XTECFIEBBAEEE(350mgl/mL), BI AR IES
EBCESIITLER, DIRBEGRE, XNEFIAE=1.2mL/kg, RE3IML/s, FELUERER
HIBIN20mLAEER K, BEEBERSES X EEMEERKML AR, HE100HU,
13 BSEEABS ST EAGSING, HAERBEEE55keV. 60keV. 65keV.
T0keV. 80keVIAR &E#120 kVp-like(HHH F74 keV)HI6AEE R, TEHLE R _EEEF
F B RA XK EREEBX (region of interest, RONERHNFEX, FEFMEIlkT
(pulmonary Artery, PA). DBEXRFABRTEPX(pulmonary vein, PV)FOEKFRE
FEnpfk(thoracic part of aorta, AA)NMEREEREINAEROIERNMESLE IR
WrE£91/2), DRMEIZREEEEES55 keV. 60 keV. 65 keV. 70 keV. 80 keVAE #1120
kVp-likeBEGHICTE, UEREHROININEENE RIEAE (background noise, SD), ¥t
EbI2E LY (contrast to noise ratio, CNR)=(CTmwmx—CTesm)/SDexm, LREBU IR
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(beam-hardening artifact, BHA)=(SDus’-SDwwm’)1/20
BGREWMITESD: ARBSEU LR TR TAETRANE
EDRNCABRGHTEMTS, RBSHE, 59 MERK
EBL, MIIMUREWIEEBEWMERENEHEL; 49 OER
at, miMRERBRIRENBHERD; 39 mMERK—
i, FMNRENENRERARBNFRS, 29 OERNK
E, FMIMREHNREREAFENTLTE, 197 NERKIF
BE, MMREHREREEEARENFEETE,
1.4 G5 E 2 EEIBBASPSS 19.05 4 H3# T4 E Do
HERR KA EITEEZ(x +) KT, FEMKkeVEEERENIE
IR(CTE . E=RESD. CNR&BHA) XAANOVARRERERD
LR, BB AL R RFALSDE, KMILERUP<0.05AERAR
FIHFEN, EMFDFEWilcoxonHMLILLLE , WAIEHE
ST B — B R A Kappat 3.

1)

24 B

2.1 BEHREBEMITS SAREERERD 5120 kVp-like
BGHNEMELIETHEMOCR,ERNER], EEGREHE:
55~80 keVEREEEE R, MBETEAEMER—H, —BMERHFT
(Kappaf&=0.84+0.06,P<0.05), £82% 8 &M EFNBK. Fizh
XA FHERBX M R EE R REE K FH65 keV, EMTD 7 AR
(4.74%0.56)93. (4.76+0.56)%, TELE#120 kVp-like Bl E
WIT43(4.2810.64)53. (4.2210.65)%), WAZEREFAITFENX
(P<0.05), 55keVEIGAERENNERUMRERESRAER
REEBUBEEE, MIIAREHETRRE, 528K,
80keVINERWIRFFEEMINE &/, TMMFEEIZH(EL~2),
2.2 BGRENEMITN 54keVEEERS5EM120 kVp-likeE
tbiR, BBEREEERANFA R, =ZAHME (PA. PV. AA)RICTIE.
CNRME RIRAESDUNRERENHFTBHAYE THEES , HACT
BEMSDAERA L BIIE AT F R X (P<0.05); EBHAF =AME
(PA. PV. AA)BICNR{E L, 55keV. 60keVz65keVEAEREBRS
120 kVp-like B BB AR LL IR A B Fiit F £ 5 (P<0.05,%2. 3).

1) o

B 1A-B1F 120kVp-like %55~80 keVHA ¥ E{&. 1A 120 kVp-likeEl{%; 1B SSkeVEE, th¥ & W
B; 1D 65keVE{R, th¥ il KB EARSS keVERAFTEAL, BB ES120 kVp-like &
AR E; 1F 80 keVER, th¥ @A EEA, EHEATHZRI20 kVp-like B & LW

20)

2c) 7]

B 2A-B2F 120kVp-like K 55~80 keVin4 SBAtJT & Efk. 24 120 kVp-likeEI{%, Jiizhfiki (b X f£; 2B
55 keVER, BREFMmA; 2D 65 keVE{R, MHMAME X IHBMAREF, SALEH

T 2F 8OkeVE (R, M ibscE.

31 55~80 keV5E#M120 kVp-like B EMITH LB

HESS E&REFDDH ¥E 7218 PE
17 27 37 A0 559

55keV 50 0 2 37 11 0 3.18+0.48 -6.897 <0.05
60keV 50 0 0 15 35 0 3.70£0.46 -4.276 <0.05
65keV 50 0 0 2 7 41 4.78+0.57 -4.513 <0.05
T0keV 50 0 0 5 13 32 454+0.68 -2.475 <0.05
80keV 50 0 5 32 13 0 3.16+0.58 -6.666 <0.05
120kVp-like 50 0 0 6 26 18 424%0.66 — —
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%2 55~80 keV5 # #1120 kVp-like CTHEEEB(HU)
PA PV AA

EHH

55 keV 538.74%+160.67" 555.58+£95.62" 522.73+99.34" 64.43+8.52
60 keV 452.191+132.60" 466.22+78.48" 439.621+81.82" 61.49+7.83"
65 keV 391.14%+110.52" 395.76 £65.01" 374.221+68.04" 59.56+7.47
70 keV 330.491+93.18" 340.59+54.49" 322.69+57.29° 58.03+7.38
80 keV 253.34167.85" 260.03+38.50" 247.56+41.45" 55.54+7.19
120kVp-like 290.51%£80.14 299.401+46.38 284.47+49.82 56.82%7.32
Ff& 45.36 139.41 110.06 9.11

P{E <0.05 <0.05 <0.05 <0.05

A 1 5120 kVp-likebb#, P<0.05; PA:Ffizhhk; PV: PRk, AA: EzhRk.
3 55~80 keV5 ¥#1120 kVp-like SD. CNR. BHALLE

SD CNR-PA CNR-PV CNR-AA BHA
55 keV 22.43+3.79°  21.91%8.48  22.57%6.28" 21.03+5.94" 36.40%13.71
60 keV 19.53+£3.31° 20.72£7.99° 21.37£593" 19.93%5.60° 31.36%+11.44
65 keV 17.324+2.94 19.84+7.54"  20.03+7.99" 18.71%£526" 27.35+9.68"
70 keV 15.54%2.63" 18.15£6.97  18.75%5.17  17.52+4.87 24.24+8.27
80 keV 13.05+2.12° 15.70+£6.00  16.13%£4.26  15.11+4.06 19.62+6.30
120kVp-like 14.26%2.41 16.94+6.46  17.56+t4.82  16.40*t4.51 21.57%£7.25
FE 1.4 5.13 9.98 9.45 20.812
PfE <0.05 <0.05 <0.05 <0.05 <0.05

7 % 5120 kvp-liketb3k, P<0.05; SD:EEMEAE; CNR: XTLbIRAELL; BHA: &RBUMHE.
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CTHLE A% (CTA) T2 75 1 B R IED A 1 & By B T B/ A
W MMERE, BEWE. ol HEERLVERS, [
RARBNNEMNSEASNE, ERNPNERENEERETF
E%., Revolution CTRIASIR-VEE T B AL H S (IRERE,
YIRS RIS AY), A TASIRIEURE B SFMBIRI S
BERARS, THTHRERSE, BERERGHNES, 2511
BEXLIE, HOEG&HE,

AFREMBIESR T, BEECT 55. 60 keVRBAEREE
EAMBCTEMCNRIBEEN, BEE SILAESDAEEHAKBHA
BR RN, SRR sk B E I G B F AR M E LN
&M K REAS W ERBK IS T AR, LRSERBK P EM RSN
BT BE A G Eh BR AN A £ M AT ER T S & MU R T 5hBk. 80 keV
& Ae 2 EEBHAR, BMmEMCNREMCTERML, WEhE
BR1IR., AR ICTARE SRIEMCTE351~450 HU(EF),
300~350 HU(R%#), 200~299 HU(HE), /hF200 HU(E),
B&IZENF20HMEE, SHRT65 keVEREAMBENCTE
PA(391.14%110.52). PV(395.76%65.01). AA(374.22%68.04)
MEGIRAESD(17.3222.94) 9 FHEFH KT, 48HLF120 kVp-
likeBE &, PA. PVEAABICNRA BIEH T 17.12%. 14.07%H
14.09%, BEHIHFEN, RPLREESREFMEH. HX,
FMITHRI, 55. 60 keVEEAEREGR R RS MM ERLY
B, RAMENTRBEE, WLHBERATFI; 80 keVEiEEE R
THBETF 120 kVp-likeEtR, MEBURERE, FMILHT,
52k, EEUHEKERMR. HILAH, 65 keVKFRIHAE
BEGT U RIERS KRG LENFEN ERE B LK,
BMRERUEREILEFI(170 mgl/mL)90% B &M ERK. fb
B S B R EIRAE R KT H60 keV, WWEREGMLLES
47, BEBASEUENE, KARIEFI(350 mgl/mL)iRZ KRE
5, AtBESEE kIR ASEESEN (L ARERES
E28ER), RONVEEIANEELCT 80 keVEAEREEA50%
BIASIRVEREG, SRR WEFBLHNE, SERR—H.
s CTA L BRI CT R R Eh AR E 1 5]
ELAARINE

IEsh, Revolution CTEIS BEUE B 1 T AE1E S BIFHE6 4
MRT SEEME. RN RS, FENIERS R Es
sENNANE"Y, EFSHRE, EECTEERETBERS
YRR AT B IR Ao

ARRMAREZL: (1)FEhEKCTA. FhseRkAIM £ ohhk S 1E
AR ENERE; Q)FRREEENEILNL0%, Hi
WARFFERBASIRVINEFANAR; Q)EHRET B 53 BH
5%, BE S BRI R TR I BT L.

ZEFTR, REEXLEFIEEER (350 mgl/mL) ISR A M & A%
BEREBEEN6SKkeY, RIEFMERIERMERISMILMERK,
BOTEBUEENSE, E—EEELBRET RERFMX LT
3 &BRBE,
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