The Thai Journal of Radiological Technology 47 (2022) 83-92

The Thai Journal of Radiological Technology

THE THAI SOC
OF RADIOLOGICAL
TECHNOLOGIST

Journal homepage: https://he02.tci-thaijo.org/index.php/tjrt

Article
I 3 a -3 1 Y a
NSISEUNELNINENTLSEAANNIAASTZRINNNINER G
NaUAAE1SNLSIALaZNIN Virtual non-contrast Na5192u
A28ILAFaY 1Qon Spectral CT
Comparison between conventional pre-contrast and
virtual non-contrast images from IQon spectral CT

NANS aug’ « duuual Inanad’ « gy dstiddgAalna’ « Uszan dalannsin? « w@ntld damnaugy?
TgudFaFitladaninmth AuzunneAERsIsMENUIATIUNEUR WTINENdELREna NTAIWIVILAT 10400 Uszinalne
2PARNFIEINgN ATUWEAARSIIINETINATUNBUR UV INENAELTAG NTIMHUNIUAT 10400 Uszinalng

Tossaporn lamsuk’ « Chutchamon Meekingthong' « Wichan Prasertsilpakul’e Prapa Sodkokkruad? e
Sawwanee Asavaphatiboon®

'Advanced Diagnostic Imaging Center, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, 10400, Thailand
’Department of Radiology, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, 10400, Thailand

*fFuraauumAIL: @aild SFarnBysy | Corresponding author: Sawwanee Asavaphatiboon (sawwanee.mahidol@gmail.com)
Received: 21 June 2022 | Revised: 25 November 2022 | Accepted: 25 December 2022

Thai J Rad Tech 2022;47(1):83-92

UNAREa
Dual-layer CT \lumalulagiuasiaias dual-energy CT MldudnniadinFiandaasiulunisiundsnuinalfifanimaasaindanu
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dayanlaaiuisotiunadraniwlinaiaatia iy victual mono-energetic image, virtual non-contrast image tHlugiL AT
'37mqﬂi:aamﬁaﬁﬂmmmLmnﬁhwaqm CT number 4890w CT iERa39riaudaansiiusedvsa True non-contrast (TNC) ffu Virtual
non-contrast (VNC) asauas Taansifudiayafioundsasiihefiiniunisnsa CT uuuhidauazdamsfiuieddanias duallayer
IQon Spectral CT qu Audfsaitiadafinmi 91uau 35 A vin1sTa CT number 483 white matter uaz gray matter sadiaauasia
Fndrauazui1 3001w TNC was VNC . G1und frontal lobe parietal lobe temporal lobe occipital lobe Was pons (WM) &
cerebellum (GM) wazyinn siFaudiaunsadasg T-test (two-tailed) nanisnaaaawudn agiadavasifilae 65.6+7.8 T waziian
CTDI, 8tgfluting 45.5-58.3 fiadinstl AINNNIANEINUINATREE CT number FUNNEMNLY 210 TNC uaz VNC Ay
27.1£1.3 uaz 27.1£1.80 HU d5U white matter uaz 34.0%1.6 uaz 28.942.6 HU d13U gray matter @1u&a16U A1 CT number
489 white matter 91n01W TNC waz VNC ldumnsnsat1sdiladnfny (P=0.05) A1931n gray matter fiflauuansnsiuatied
HeidAny (P<0.05) Fatiu VNG Winwiilianuuansnens white matter uaz gray matter figaandn TNC agulad nagldnam VNC
WUNW TNC Faafiausziiaszte lnaanzlunsdifidasnisuansaslsn white matter uaz gray matter wsia13 Ml lunsdlfnnny

neinwsaels alunisasUFunudedyios
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Abstract

Dual-layer CT is a dual-energy CT is technology that uses the dual layer detector to generate two different tube voltage
image. The image raw data can be reconstructed many image types, such as virtual mono-energetic image, virtual non-
contrast image, etc. This study aimed to evaluate the difference in the CT number between the pre-contrast CT image or
True non-contrast (TNC) and Virtual non-contrast (VNC) of the brain. The retrospective data of 35 patients who
underwent CT brain without and with contrast media were collected from Philips IQon Spectral CT at Advanced
Diagnostic Imaging Center. CT number values of white matter (WM) and gray matter (GM) of TNC and VNC CT images
were measured at both left and right hemispheres of the frontal lobe, parietal lobe, temporal lobe, occipital lobe, and
pons (WM) & cerebellum (GM) and compared with T-test (two-tailed) with the level of confidence p-value 0.05. The
patient’s average and standard deviation were 65.6+7.8 years, and CTDl,y ranged from 45.5 to 58.3 mGy. The study
found that the average CT numbers at all measured positions in TNC and VNC images were 27.1+£1.3 and 27.1+1.8 HU
for white matter, and 34.0+1.6 and 28.9+2.6 HU for gray matter, respectively. CT numbers of white matter was no
significant difference (p=0.05) and gray matter was differ significant (<0.05). Conclusions, the image contrast of white
and gray matter in VNC images is inferior to TNC images. It is concluded that using the VNC image of the brain instead

of the TNC image had to be particularly cautions, especially in the case of white and gray matter diagnoses. However, it

may be used in the followed-up case to reduce the patient’s dose.

Keywords: Spectral computed tomography, Virtual non-contrast, True non-contrast, CT number
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Siemens W3alA3aslanTefnauRIARS LU KV-switching
va9usEn GE vraldiudnnisuainis i inseduwuy dual-
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Comparison between conventional pre-contrast and virtual non-contrast images from IQon spectral CT
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ar 72 1Adeldiagudn nasin VNC Tldlunnemdtia sag
dAugziing=e

luflaqiiunisasaadiuanaadaainiasiantisd
pauWanas gniulinisnsaaitiadauarnsfinausne
saelapinuauun Binufsdntiaeas1diuainnienas
Lanmiﬂ'ﬂamﬂfaLma%a:sﬁuagﬁumi%qmﬂﬁmiumimw
srazaaulaAnITLanugUssruinvasgilog lun1smsia
duasunegaalsaliu @n1azdnau (Mass) ¥3aan19zn136m
e (Infection) AENN13AAENSNUSIE (lodinated contrast
medium) Waliffiuanuialnftazvaununssaalsa vin
Wigae lEFu B fadiiutuiuaain 91nn1snsas
raukazndInsanansiiused vasafeiifihedasdneds
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vinnsAnundaunadlneniun1sualTaluaundl vinnig
wudayagiaaiuifunisnsarannsdnauiamaddiy
dund (CT Brain) fiin1slddnuaz3narsfiuded a1n
Tdsungu Philips IntelliSpace Portal Version 9.0 Ggljd L6
LAAUWOAINILU W.A. 2562 — LAAUNNTIAN W.A. 2563 Tngl
ﬁ?aﬁwﬁmmmmﬁmﬁagaﬂ%ﬁﬁ azvimafiudayalugthed
fangiaus 50 TAull fiFunnsnsaadas routine protocol
U839 CT brain (Technical data: helical scan 120 kVp,
modulated mA, 0.4 sec rotation time, collimation 0.625 x
64, 0.390 pitch, matrix size 512 x 512 uae slice
thickness 3 mm) 47U2U 35 91l Lﬁaqmnlﬂuﬂmmqﬁﬂu
NeRIARInTsaaansiuTadsaudaramisgudlauun
Tsane1uasnundud asfiusediamfiuaiia non-ionic
iodinated contrast media ﬂ?mqmﬁammuﬁﬁmﬂﬂﬁﬂw
Tnednuan 1 Sadamssatimtn 1 dlansy

14Tusunsu IntelliSpace Portal Version 9.0 a4 Philips
CT client Workstation #31901% Virtual Non-contrast 56\1
flunqwaas non-contrast 71 lEannn1svinUszuaaniw
FaUNdS (image post-processing) %ﬂnﬁwﬁlﬁm?ammi
flused udavinnnsau (Subtraction) laled udafiu
drulsznavaasaisnuiedaan vinnnsTadayan CT
Number LLa:ﬁhLﬁmmuﬂﬂm‘g’lu (Standard Deviation)
YAINTIN True non-contrast ba e Virtual non-contrast
U301 Gray matter uaz White matter fisuntafiaaiu
UpeENaEILAY TeTnenazinuan Taeld region of
interest (ROI) 116 20 ANUIANTAALNAT (mm?) 1u
maﬂﬂmmmm‘lmuaauaqmumm 5 funiadail
Frontal lobe, Parietal lobe, Temporal lobe, Occipital
lobe, Pons (511U % 14 white matter) 4 a2 Cerebellum
(mLmuq gray matter) LLamm'ﬁJw 1n-3 muamu
Anduldidayann CT Number U@ Ardauiiaaiuu
mmgmmnnﬂi:ﬂmmmmm 35 AU UIATUIUNIAIN
add Tuda Aade (Mean) LLa:ﬁquLﬁmmummgm
(standard deviation, SD) 91NN W Virtual non-contrast
way True non-contrast IasiLeNA 1L Gray matter WA
White matter %@ﬁmaﬁn‘ﬁ’mLLa:ﬂmmmammd’;uﬁmq il
Frontal lobe, Parietal lobe, Temporal lobe, Occipital lobe
waz Pons& Cerebellum YINN19NAFALAMULANAISUDIAN
CT number M9afAA28E T-Test (two-tailed) fezdupIy
\iasTu 95% (a = 0.05)
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5171 1 sunian93m CT number 1 white matter (§Uniu) waz gray matter (FuA3) UsKaou (n) Frontal lobe (1) Parietal lobe (A)

Temporal lobe (3) Occipital lobe Waz (?) Pons and cerebellum

NANISANEN

nnisfivdayadiliemaungAaIniau w.a. 2562 —
Faunnaau w.a. 2563 wudn Yayadias fadgiads
65.6+7.8 U 199818 52-86 U InawvadluiwaAnge 22 Au
WALWAYIE 13 AU A1 CTDI,, aglutiaa 45.5-58.3 mGy
wazilniads 52.93.1 mGy

Aade CT number LLa:dauLﬁmmummgm (SD)
UAIAUDIUTIIUENNE LA Frontal lobe, Parietal lobe,
Temporal lobe, Occipital lobe Wa s Cerebellum & Pons
#aTn¥18uarnua1uuy True non-contrast WaZWUY
Virtual non-contrast & 1% 51U white matter Wa e gray
matter T§ayadinnged 1 uaz 2 audndu

Aade CT number LLazﬁauLﬁmmummgm (SD)
283 White matter $9U%N61U1AL 990N TNC waz VNC
HAWNAU 27.1+1.3 HU waz 27.1+1.8 HU ANUE1AU WAy
Aade CT number U84 Gray matter ﬁ"JﬂJ‘lqﬂﬁT’]Lmﬂ\i 7N
AW True non-contrast kaz VNC TA1winfiu 34.0+1.6 HU
Lay 28.9+2.6 HU mudsu TnadA1adasiuun noise
(SD w84 ROI 7ivinn1s¥aAn CT number luusiazanumia)
484 CT number U504 White matter ‘i’mnﬂﬁhl,mﬂﬂ 31N
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A1 TNC war UNC #si 3.3 uaz 3.0 auddu wazaaq
Gray matter AWMU 3.3 waz 3.1 MIUE6U

gﬂﬁ 2 014 5 wamd Box plot N19nszaasiuas CT
number TUFTULNUIATI WD white matter WA gray
matter 9NN TNC ay VNC auanau

NANIINAFAUNNEDNA pair T-test Wua1 A1 CT Number
49NN TNC waz VNC 489 White matter luduasdiu
6199 Taun Frontal lobe, Parietal lobe, Temporal lobe,
Occipital lobe wae Cerebellum & Pons ﬁgﬁﬂ%ﬂua:?ﬁﬂ
171 Tnasruiian lluwansnefuae1sliladAynieata (p
>0.05) gnNIUAT CT number 4890 True non-contrast
Waz Virtual non-contrast Uay LT. Parietal lobe ﬁﬁﬂ’;’m
uANFNTUatNl @1 AUnI19Ena (p<0.05) Famn3afl 1
d9UA CT Number 48401%W TNC uaz VNC 124 Gray
matter luanasdIuanee laun Frontal lobe, Parietal lobe,
Temporal lobe, Occipital lobe e e Cerebellum & Pons
Ffintenarinam fanusnsnefiuathaditodSoyneasa
(p<0.05) Fap997 2
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A15199 1 wamaALaae CT Number LLﬂ:ﬁ’JULﬁENLUHJJ’W]?g’m (SD) w84 White matter aMNAMWLANTLSEARNAUAATUUL True non-
contrast (TNC) waz Virtual non-contrast (VNC)

Meanz SD of CT number in White matter

(range), HU
p-value
TNC VNC
left right left right
Frontal lobe 26.6 £ 0.9 26.5+1.2 26.8+ 1.4 26.5+ 1.6 0.236 (Lt.)
(24.5-28.2) (23.1-28.1) (23.4-29.9) (23.8-29.2) 0.921 (Rt.)
Parietal lobe 26.5+ 1.0 268 £ 1.2 270+ 1.2 27.0+ 1.3 0.007 (Lt.)
(24.4-28.9) (24.2-28.5) (24.2-28.9) (23.5-29.2) 0.193 (Rt.)
Temporal lobe 27513 276 1.2 272+ 1.4 27317 0.210 (Lt.)
(24.4-29.2) (24.2-28.9) (24.8-30.6) (24.1-31.1) 0.359 (Rt.)
Occipital lobe 26.8 £ 1.5 272+ 1.5 27.1£1.8 275+22 0.197 (Lt.)
(24.1-29.3) (23.1-29.8) (23.5-31.6) (21.3-32.2) 0.426 (Rt.)
Pons (W) & 27613 275+ 15 26.8 £2.4 276 +£26 0.062 (Lt.)
Il
cerebellum (G) (24.9-29.7) (24.0-29.7) (19.7-29.5) (24.0-33.8) 0.757 (Rt)

A19197 2 uansAaAe CT Number wazdauilleqiuunngsgu (SD) vas Gray matter 9NN WIaNTIsdABURIABTUUY True non-
contrast (TNC) waz Virtual non-contrast (VNC)

Mean+ SD of CT number in gray matter

(range) HU
p-value
TNC VNC
left right left right
Frontal lobe 334415 334+ 1.3 26.6 + 2.3 6.4+ 1.6 0.000 (Lt.)
(29.7-35.8) (29.6-35.3) (21.7-30.9) (22.9-29.6) 0.000 (Rt.)
Parietal lobe 329+ 1.1 33.1+ 1.4 8.4 + 1.8 28.0 + 2.1 0.000 (Lt.)
(30.5-33.9) (30.1-36.0) (23.6-31.3) (24.5-32.8) 0.000 (Rt.)
Temporal lobe 339+ 10 338+ 14 8.8+ 1.4 283115 0.000 (Lt.)
(32.1-36.7) (31.1-36.3) (27.1-31.9) (24.7-31.0) 0.000 (Rt.)
Occipital lobe 336+ 12 340+ 1.4 29.6 + 2.4 29.4+23 0.000 (Lt.)
(32.2-36.0) (31.2-36.7) (29.2-35.2) (24.2-34.3) 0.000 (Rt.)
Pons (W) & 356+ 12 36.1+12 312+25 319122 0.000 (Lt.)
bell
cerebellum (G) (33.0-37.3) (34.1-37.8) (27.0-35.1) (28.1-36.1) 0.000 (Rt.)
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Box plot A1 CT Number 289 White Matter luumazsumila
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Box plot A1 CT Number 284 Gray Matter Tulsazsumi
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| N) Pre-contrast CT or TNC

171 6 AUUANGINT White matter uaz Gray matter Uasgtlaesanils lunaw n) True non-contrast (TNC) uaz

) Virtual non-contrast (VNC) CT ﬁl‘a‘:ﬁu window width ka2 window level tagnu (WW:75,WL: 30)

afUsauazagUuan1sAnun

AnnIgifiudayami CT Number (HU) 18307W TNC
waz VNC auasdiusge Ffnteuasinnn wud Aads
CTDlyy U29N19A597 CT Brain dAnlaiAiuA1 Diagnostic
Reference Level (DRL) 17'1' American College of Radiology
LA < American Association of Physicists in Medicine
(ACR-AAPM) 1l A.71.2013 lorviualy A1 DRL a4 CTDI,

MTENSTEMALA

484 CT Brain AWMU 75 mGy WazA1 DRL 484 CT
Brain w2415 (European Union, EU) T A.A. 2014 ilan
winiu 60 mGy!'"

ANade CT Number (HU) s9uynauntauad White
matter LAz Gray matter Tu TNC CT image #A1iNTu
27.1+1.3 HU uag 34.0+1.6 HU wazA1 CT number ﬁ’?ﬂlﬁ
2ngUfl 1 uaz 2 Seeglunuriund fiszyld CT number
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189 White matter waz Gray matter Un@Ailandszuno 20-
30 HU u@z 30-40 HU mudndiu’®? daudtiadsnazdiu
Lﬁmmummgmmm CT Number (HU) sauvnsinunisuas
White matter Waz Gray matter 1u VNC CT image 4/
Winffu 27.141.8 HU uaz 28.9+2.6 HU AMadzuas CT
Number (HU) 'a“’JllV!ﬂﬁf’]LLmiwm White matter 37NNIN
UNC laiuansnearn TNC luaus#i CT Number (HU) 591
NGB Gray matter fiAn6i1nd1 TNC fdatas 15
mngﬂ*ﬁ 3 uazr 4 azuladn nnenszanafaasal CT
number ‘*713\'1 White matter uaz Gray matter 1ANTZANAGY
flunninlu TNC aanadasfusdiuiaauuninsgud
YANTU FebanqaziAnan algorithm Tunn9 post-
processing 189tATaclun1saf19n1w VNC ana 1w
anTedraufomasfiinisanaisiiusedlnanisau
(subtraction) ludiuwasanslelafuaan andayausemi
n952y1391 A1 CT number 31n0 W VNC dwiudiuauas
fidnanandauls

anuansWiaufiaudn CT Number (HU) 75018
UT1I0d White matter 4840 W TNC waz VNC auasdau
A9 Feintauazinunn neadnuuy pair T-Test (two-
tailed) Tiszfiuiladndey 0.05 wudn White matter tnedau
ey $A1 CT number Ju TNC uaz VNC CT images 7 1
wanaeTuaensilledAty aziiduasdau Left Parietal lobe
CT Number 48401 TNC Wag VNC uans19iuagiadl
Had Ay n1eadfisziu 0.05 #ada199z1fnanAN
aanaaaaulunisanesunteas RO ludauwasan CT
Number (HU) 1g130u Gray matter 18301 TNC az VNC
auasdausineg fetnfrauarinuan wudn A1 pvalue
(Significant) vasauanaulAtiagndi 0.05 Fattu i
CT number 48301% TNC Wag VNC uananefiuatned
SdAtyneaaTIsE U 0.05

'«Mﬂgﬂ‘ﬁ 2 4aT 4 wanInIgnNszanasiivasdaya CT
number 484 white matter Tugitlae 35 318 Un1enszanas
489 TNC waz VNC iliunnsreifuganidn luasmusiinng
nszaNeEnvasdiaya CT number U89 Gray Un19nNsTaesn
T4 NG #lunnndn faguil 3 uaz 5 Tedenasiadndiuiag
CT number 4234 White matter Wa e Gray matter 1A
sinsffu Ine Gray matter §A1 CT number 7117NN91 White
matter Uszunnufosaz 20.3 un1w TNC CT Tuausiinmw
VNC A1 CT number 484 Gray matter 111131 White
matter Uszu1nuiasay 6.23 vinlinaw VNC uanaau
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