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ABSTRACT

Objective To evaluate the value of dual detector spectral CT (DL-SDCT) virtual monoenergetic images
(VMiIs) and iodine maps in the diagnosis of solid renal tumors. Methods The enhanced CT images of 77
cases with solid renal tumors were retrospectively analyzed. The conventional CT images,VMls,iodine
maps and VMI-iodine maps fused images were obtained. The CT value,iodine density (ID) and image
noise value of tumor,muscle and renal cortex in each group were measured,and the contrast-to-noise
ratio (CNR),relative enhancement value (REV) and normalized iodine density (NID) were calculated.
The image quality was evaluated by 5-point method. Resufts Compared with conventional images,VMI
images had lower noise and higher CNR (all P<0.001). The subjective score of VMI-iodine maps fused
images was the highest. Both DL-SDCT quantitative parameters REV and NID could be used in the
diagnosis of clear cell carcinoma. Conclusion Compared with conventional CT images,the image quality
of VMI,iodine maps and their fusion images derived from DL-SDCT are superior,which is helpful for the
detailed display and qualitative diagnosis of solid renal tumors.
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5% EGREEGMELL, EECTEIAEFEERE (virtual monoenergetic image,
VM) FBRE B LASE A it i PR AR [E AR AR BIX R R MRS ME IR ST ELFIBEN R, BR R AT
WNBRFER, BBHTFMENKRHESENY, F—RAWENEFNIRCT(dual-layer
spectral detector CT, DL-SDCT)AI#E B ESREEXEAR N B HAEIEHIE, RNESK
BHVMIRME, HITTIVMIAMENERRESRE™,

5 A 524 B R B 12 B BT X SR AL S A D B I AR YRR, SR, ETFDL-
SDCTZ BB EHEMBRARNERTIRE, AARSEN LD HDL-SDCTIERITHE
Z2HER, YFRITVMINBREESESSEMEARTITEPHNNENE, NEEER
LWRME AT IRETRHCTEES .

1 BER575E%
L1 AR[R QS 72019F28 £2020F 11 BEHKRT S LR AMMEE,

NI I97EDL-SDCT ESEm S iE 2R s, HEENBERER, FAFR2
AARREEFNE, BRNAGREBER(BREZHLATNRBARUFEE). HE
o Fif<18AY;, BBRRERE, IMBET. F5E. HMFEHRIBEE, UK
T, RBERR RERHA L EE % (spectral based image, SBI)#iEE R,
1.2 CTHZEAE FADL-SDCT(IQon, Philips Healthcare, =)= EENMH, &8
E: 120kVp, BHER: BohiEH; B8 0.969; HHBR®RE: 64X0.625mm; %iE:
0.5s/F; %BF%: 512X512; EEREE/EEE: 2mm/2mm. ERBKES X L7 B iR
(4R, 300mg/mL, FWE3.5~4.5mL/s), H, FBERXFREPRERBTLLFIEEE
BERA, REL40HUAME RE, BoRmENEGIERERDose’, level 3)&
SBIFIBM NI EE,
1.3 CTERERAIT ERAIEI(EIL(ISP V10.0, Philips Healthcare, f&7=)_E3REX
FHMEBERRREAS0keVHVMI, TKBEFVMI-MERSE. £EEME. REE
REM. MEEER LD DERERREBX (region of interest, ROI), EEUHEkEH
RIS, BFBREMHMm. F5E. BE. Sk, BHROEX, BdBHEHRF
R, RIEROIK/NREEAZSARGH—, IBRFHYCTEMFIYMZEE (odine
density, D)o

LAY IME RIAT B & (standard deviation, SD)fENEGERIREE, iTEXTLE
ALk (contrast to noise ratio, CNR), CNRCT{E=(CT{EMJE-CTE KK ER)/SDALA,
CNRID=(IDBE-IDE RZ /&) /SDALA, itELERENANE, BETHENTRAREGMNCTE,
T EEE M EGAVMIB 4t BB E (relative enhancement value,
REV), #3338k {E=138CT{E-FHCTE, REV=4AXBUVE/BEFHECTE, BEFBEKE
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ID, i+E&EREMIAREIID(normalized ID, NID), NID=IDF$JE/ID
=545

1.4 CTEISEMTS ARMIASCEMIOEEDHBEEER
NEMYZAEGH#HITEEZRR, RIEBRMBEMAEVMIFEMR
B%giE—%, RASHEZTFNBEGRE, R-EFYPARER
5, FOENT: 19 WNENTEREIR, WERES
REAE; 293 WNEWETRRE, HE. BREREBE,; 37 4
TEAEMN, AN KRS, BEARTTLIZHE, 49 45K
B, BGRERTHEMRE,; 557 ATIEREM, EGRIH
EMEREE(KTFIDEAIARIRRIZEHER). 2RIMUTLD
BETHEGREENTS: VO)ESEETHEES. B4,
BT, FEMERMETE); QNEERETHERSENDER
1E); Q)EGEERE,

1.5 D RASPSS 22. 045 T, EERE
BL(x £5) RiRo EHCTRGIMVMIEES A B LR A ANt
13, DL-SDCTZESHME G IEMITSRIA B LKA Friedmantk
MY, PEEIBonferronitkiE, it Astiin b iERE4H
ffisE (clear cell renal cell carcinoma, ccRCC)FME FBANASHA
& (angiomyolipoma, AML)4HIEIZDL-SDCTSHER., BEIZ R
& T {F4$1E (receiver operating characteristic, ROC)BHZ iR
BCTEHIZ M EPRAREN 4 FEF 2 (area under the curve,
AUC). REBME. Youdenig#l. BUBRUNERY. FESH
AUCHYAEILL IR A ZI IS, P<0.05HEREFITEE X,

24 B

2.1 IREREE HE176BEBANEHRT, B5501, L256]; Fil
19~87%, F35(54.85+12.51)%; MEB&RKREH(5.18+2.98)
cmo. HBOM(BFIBEANRLFIL) SHEMBLFEFHZ, H
A, ccRCCHIT42%, AMLEIT10%, FLRAREETI, BHE
RAMRE ERBETH, MITRIEZAMNESARETR, ERAR
BRIEARL, R, BB (AERhRYERIR) 1K,

2.2 BRERERITH EMEG. VMIRBENSDESD A
(13.80%2.88)HU. (11.52%2.73)HUF(0.31£0.04)mg/mL,
SHRZBICNRS B 796.40+3.59, 16.431+9.68%16.18+4.09, #8
b FEME S, VMIBSDE(P<0.001)81E, CNR(P<0.001)#
REV(P<0.001)E= (&1, E1~ES8). FHMEKR. VM. BENE
A EAHEEMBIZHER(EMITSIT>39). SERGRE
HENEIMTO N EERITFEER(PY<0.001), H, VMIfLK
TR RFEIATHE R, BETRIMBRESZIFE,

MENER T A R R MEMT, BX5R1UFERHMREFLE
MERRE; VMI-MERSERHTTB2ENIZEHES, SAF
53\%%—(13)%2, l"'8)0

Rl EENREZREEACTRERRVMIERSHH R (n=80)

Pak:| BACT 50keV VMI P&
CT{&(Hu) 101.84£40.29 181.14£81.69  <0.001
SD{E(Hu) 13.80+2.88 11.52%2.73 <0.001
REV 0.35%+0.22 0.40£0.23 <0.001
CNR 6.401+3.59 16.43£9.68 <0.001

VML RINEEEES0keVEIR; SD: #REE; REV: AAXIRILE; CNR: XLhEE
Atho

2 WERMRXAECTS SR EGRBNEN TS L (n=80)

Pak:| BRCT 50keV VMI HAE VMI-FAERGE  PE
EFE  3.76%£0.49 4611049 3.92+0.54 4.73£0.35 <0.001
MEER 3.67£0.51 4.23+0.43 4.61+0.43 4.73£0.36 <0.001
B{fFRE 3.8310.46 4.71+0.38 4.61+0.41 4.88£0.23 <0.001

A UM B EAEE50keVEI R,

2.3 iCWRMEEITM RBERXFHEMCTEG. VMIE U RHE
NEEESH(CTE. REVEMNIDE)YATBFccRCCSAMLAYE
P1ZWr, FR3. ROCHIL D HIBTR, VMIBIAUC(0.802)& K,
NIDBYYoudents#imA(0.63), Wk4, (ERASIHAUCKHA ST
MR TSI FER(239>0.05),

R3 B BAAMM (ccRCC) M E B AERE (AML)NCTS 8%

AR (n=52)
CTEH ccRCC(n=42) AML(n=10) PiE
CTE(HU) EHCT  124.90+33.55 93.97+31.15  0.014
UM 230.03%68.94 162.81£48.60  0.002
REV wHCT  0.48+0.19 0.3140.19 0.023
VM| 0.54%0.20 0.35+0.14 0.002
ID(mg/mL) 3.07+0.90 1.94%1.05 0.008
NID 0.74%0.20 0.50%0.29 0.032

S VML [EIEREEOOke VR, REV: AERISRILIE; ID: BAEREE; NID: IRE(CHEIE
R4 HACT, VMIKRETE RS 815 i 5 i E0H 4 AR ROCHE £ 5 4

B AUC(95%CI)  EiHAfE YoudentB3 SURHIE(%) FR1E(%)

REV ®E#CT 0.764(0.626-0.871) 0.30 0.61 80.95 80.00
VMI 0.802(0.669-0.900) 0.33 0.56 85.71 70.00

NID 0.748(0.608-0.858) 0.47 0.63 92.86 70.00

AL VML EIAEREEES0keVEIR; REV: HEXRIME; NID: FREKMERE; 95% Cl:
95%m] {5 X 8lo

512, B, (E¥)ICREME. HACTHREG B &, EFSUBRTRMEEEL B2 hS0keVEBH R EHE MD, H
BT VEWIREEE R E, R TR RACEE, st (B3 # SRR A AR, EXRAR SRR A He K
VMI-BtEE e E, EEmENE R THENSKBASE. 515, i, CEW) & FRIERB. %CTHEEG (BS5RT1H4
WAL By 22 B SR BRE s P6 DY SOkeVEMUE R EER MD , Mg Eon T MBS KB UAHE, EH0ME LT R THEE TR NY
B oE (BT TR EN B AR R, B8 AWI-stERAE, RBERTAMMHEERT GRS B . B E L

FRALEA (EF).
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oR R BER R R AR CTEMZRIZET S BB e RS
MATAIMNEIBAAN M. RIEFSR IS R XEtRE,
KEARIEES0keVAIVMI, LRIERERMET LB GRS, 55
HILRCTEGMELL, ANHFRDL-SDCTARAVMIFNME RIZHE
BXith. FERENE f%ﬂ;,%'\, b7 2B S A ST 4 g
METR. LennartzZ3E"NAR, LT EHLRCT, BAMN
FDL- SDCTE’HEE%EQ&VMI%DEBQﬁﬁbﬁ%%%%ﬁﬂm’mﬁ%#@.ﬂ?ﬂ’ﬂm
HBERMZEESRME. KRRE—PIEE, VMIFABMEREREEMR

TJGTHEFFQHﬂﬁ&(ﬂDFXiﬂﬂ% MENENFHRERSE) B,
BETFMERRRH. REMEMEERURFARTSEZML,
AMEP, WFZMESEMENLSREARE), VM

BENFEMCTAIEEREMELSA(LHRESRE)SESFES
TR, HEWMEREEMEGHUBRNEERWTEE, IE
2, MEIRVMI-MERSENEEME R T HEBBMX g EEK
EE, WE3~E4, ArLEINIDSEIEREW, LUHERERI= miH
ENEEEEM(CBEELER), HFEBTEHEREART 2
B, Kessner%%%m%ﬂ:DLSDCTE’Jy?ﬁ?&ﬁE%Eﬂ &M, R
BIRELRVMI(40keVAT100keV) &kt CTE R H 1E E%’%ﬂzﬁﬁﬂata
Y EZEHAMEERTRESR), H—TEIET AARER,

T F = M ST (40ccRCC), HFMEARSRL+ 50
2, ENER. VMIi’J—JzkHXEﬁ%ﬁ’]ﬁlﬂ]‘tb%ﬂﬁﬁﬂ’]ﬂ/u%%
Eo A, EeXEtbMVMIFIBES LB NEMETIATX
HNERDETIINIEE, SETFHETEMREDHNEYET
N, RIEEMMYFASTRREEESE, I, SYFAHAR
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BFARALFR S (LERMEMBIAL)AIRT], B2 h0khE
ZHEL, RET~ES,
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