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Purpose: The purpose of the study is to identify the optimal window level (WL) and
window width (WW) to maximize visualization of the findings for low kVp abdominal
CT images utilizing the automated tube voltage selection (ATVS) (which produces-
brightness and contrast very similar to that produced by a 120-kVp CT scanner).

Materials and Methods: We enrolled 61 patients who underwent: 1) dynamic ab-
dominal CT scanning using ATVS technique (in 2015) and 2) a second CT scan, on this
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occasion implementing a 120-kVp protocol (in 2014). With ATVS, all scans were per-

formed using 80-kVp for the arterial phase. For the portal phase, 80-kVp and 100-kVp
were applied in 27 and 34 patients, respectively. Two radiologists then over-read and
compared the ATVS images to the 120-kVp images, assessing brightness and con-
trast. After the over-read and comparison, they selected the WL and WW for ATVS be-
cause they produced brightness and contrast very similar to that appreciated in the

120-kVp images.

Results: The WL and the WW for the arterial phase (mode/mean) were 130 Houn-
sfield unit (HU)/120.7 HU and 230 HU/259.6 HU, respectively. For the portal phase,
the WL and the WW (mode/mean) were 90 HU/109.6 HU and 450 HU/450.0 HU for
80-kVp, and 40 HU/63.5 HU and 400 HU/382.4 HU for 100-kVp, respectively. The mean
values of WL and WW for 80-kVp were significantly higher than those for 100-kVp

(p < 0.001).

Conclusion: Based upon the findings, it was determined that WL and WW with ATVS
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should be higher than those used for 120-kVp protocol in order to obtain comparable
brightness and contrast in the images produced by abdominal CT scanning.
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Fig. 1. An 81-year-old male with hepatocellular carcinoma, treated by right hemi-hepatectomy.

A, B. The arterial phase images acquired using (A) 120-kVp and (B) 80-kVp at the same window width of 180 HU and window level of 80 HU. The
80-kVp image is too bright compared to the 120-kVp image.

HU = Hounsfield unit
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Fig. 2. A 47-year-old male with hepato-cellular carcinoma, treated by transarterial chemoembolization.

A. The arterial phase image acquired using 120-kVp in 2014 with a window width of 180 HU and a window level of 80 HU shows multiple lipiod-
olized lesions in the left hemi-liver.

B. The arterial phase image acquired using 80-kVp in 2015 with the same window setting as (A) shows too much contrast and brightness. Lipi-
odol uptake is not clearly visible.

C. The same image of (B) with a window width of 350 HU and a window level of 130 HU shows similar brightness and contrast as (A).

HU = Hounsfield unit

Fig. 3. A 52-year-old female with hepato-cellular carcinoma treated by transarterial chemoembolization.

A. The portal venous phase image, acquired using 120-kVp in 2014 with a window width of 350 HU and a window level of 40 HU shows, appro-
priate brightness and contrast.

B. The portal venous phase image, acquired using 80-kVp in 2015 with the same window setting as (A), is considered too bright for optimal visu-
alization.

C. The same image of (B), with a window width of 450 HU and a window level of 90 HU, demonstrates brightness and contrast similar to (A).
HU = Hounsfield unit
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Table 1. Preferred Windows Settings Using ATVS on the Arterial and Portal Venous Phase CT Images Which are Similar to Those of 120-kVp
Conventional Protocol (Window Width 180 HU and Windows Level 80 HU for the Arterial Phase, and Window Width 350 HU and Windows

Level 40 HU for the Portal Venous Phase)

Mode Mean Maximum Minimum
Windows Windows Windows Windows Windows Windows Windows Windows
Width (HU) Level (HU) Width (HU) Level (HU) Width (HU) Level (HU) Width (HU) Level (HU)
Arterial 80-kVp (n=61) 230 130 2596+340 1207 + 194 330 130 230 80
Portal 80-kVp (n=27) 450 90 4500+ 360 109.6 + 23.8 500 140 400 90
Portal 100-kVp (n=34) 400 40 3824+239 635+250 400 90 350 40
p-values® < 0.001 <0.001

*p-values are for the comparison of portal 80-kVp and portal 100-kVp. p-values are calculated using the Mann-Whitney U test.

ATVS = automated tube voltage selection, HU = Hounsfield unit

214

CHPHEQIRtRIX] 2017;77(4):211-216  jksronline.org



&
:>é
>
Zi
é
>
rlr :-:
Oﬁ
L
oZi
ﬂ.l
%TL
oy
I'
oM.

EP POJ i ]ﬁr EH == il ]% gL T Aol Helh
ofeba CT 253210 A
Y= AES o 7l 120 kVDOﬂ/H el Adeh A
ol ofd o Wl A=, =2 Yo ARGSIOF it
2 A= 7R SOl itk AR, SRl AR 3
= a CEAE, 249
U e %‘i}ﬁf;‘ﬂ ;‘é;%f—’?— 31% 7—‘1“‘:”‘40 AR7F P
| 278 2RI et Shof 71Eo] 4
%1120~ k\/p—l 4214 G Y RARE H719F HiR o]
GARS MEISIITE Cecco 5(15)-2 monoenergetic CT GAFS
o83t -FAL Aol F= o] A s-& o2 7Y 120-

}

o>~" =]

kVp CT At QAT Thtek= A4S 2924 24
SlGICE ShAIgh o] Bl & A Zizho] WA M sie
FA Aol wet ol oAl A 7isAgel 2otk wet

A 2 AFtolM = F el Akt QA E oA B Bl
53, Alesk= Aol obd 7ol 2ozt dexl 120-
ps| QR i, RS A B 9
sfolon® PHaRte] Mo tro] uh Ajole |40l
Qick. ST F wo] gol= Aol QARSE GAkS @aﬂé
TgoIA FEQl 840] Fi]) TRsAdo] ATk AR, 4
B AlAE0] oA PACS AlAElo R HBHTA A
o] FRw7t ZAsigirh. THoke CT Gake BEol 4l
of 317, webA Tiell A YO R CTS Hafp Jnlkg Be
T2g FAdloF §7] mheo] ulg-t AIZE 2 A7} -85 of
2opirt. ukglo] Fafo] Giolstat oAS-2 PACSE o1l
Al Bojo] skt &2 ARG QAR vl 4= Q)t) S
A ol fﬂlﬂ POJ el HrIet tixeg Hol= %
OfHof it v glow, 7]&Ex o
HOIE Qth= AbdS ERleh 740] 24

=

_,
Loox o rr ;9

|o

jksronline.org  CHPIE’SQIRDIX] 2017;77(4):211-216

oN
M
ox
o

Ao R3] 5 ARl X3 e F7iolH o Egol g Ao
2 ey d o s oufrt 9l s Ut WS T2 AP
of 120-kVp2} ATVSE ARESE AHQto R W Giks A2
79= E2014 olo] tigh 243 AIYSIAl= oIt Tl

A, CT A= = 7RR|7} ARR Q=T 7+ A2 ALoflA] A2}
oF |2 Ut ATVS 79S8 4= 91, Fdek Ak
S Agatqziol Zy| 7k xpoloj| ot B z|Aste
U

HEHOZ ATVS 7]4-& ol8s] Hget 7 I
7 CTOIAM HE3h #4722 120-kVp &
FoF ggAkol ubr|o} g =2 97| QJaile HZo u

)

%A ? — EH——TJ-
e A 27galiof ket U] el 80-kvp= &
T mo] =t e FA AR B 19 tiEE2) 100-

REFERENCES

1. Pomerantz SM, White CS, Krebs TL, Daly B, Sukumar SA,
Hooper F, et al. Liver and bone window settings for soft-co-
py interpretation of chest and abdominal CT. AJR Am J Roent-
genol 2000;174:311-314

2. Cox IH, Foley WD, Hoffmann RG. Right window for dynamic
hepatic CT. Radiology 1991;181:18-21; discussion 21-24

3. Mayo-Smith WW, Gupta H, Ridlen MS, Brody JM, Clements
NC, Cronan JJ. Detecting hepatic lesions: the added utility of
CT liver window settings. Radiology 1999;210:601-604

4. Sabouri S, Khatami A, Azadeh P, Ghoroubi J, Azimi G. Adding
liver window setting to the standard abdominal CT scan. Iran
J Radiol 2008;5:65-70

5. Raman SP, Mahesh M, Blasko RV, Fishman EK. CT scan pa-
rameters and radiation dose: practical advice for radiologists.
J Am Coll Radiol 2013;10:840-846

6. Gonzalez-Guindalini FD, Ferreira Botelho MP, Tore HG, Ahn
RW, Gordon LI, Yaghmai V. MDCT of chest, abdomen, and pel-
vis using attenuation-based automated tube voltage selec-
tion in combination with iterative reconstruction: an intra-
patient study of radiation dose and image quality. AJR Am
J Roentgenol 2013;201:1075-1082

7. Desai GS, Fuentes Orrego JM, Kambadakone AR, Sahani DV.
Performance of iterative reconstruction and automated tube
voltage selection on the image quality and radiation dose
in abdominal CT scans. J Comput Assist Tomogr 2013;37:897-

215



XTI E8 CTOJAS) Ay

10.

1.

12.

903 JF. Low-kilovoltage multi-detector row chest CT in adults:
. Cho PK. Radiation dose reduction from low-kilovoltage liv- feasibility and effect on image quality and iodine dose. Ra-

er computed tomography using multidetector row com- diology 2004;231:169-174

puted tomography. Radiat Prot Dosimetry 2013;154:76-80  13. Kaza RK, Platt JF, Goodsitt MM, Al-Hawary MM, Maturen KE,
. Hu L, Wang Y, Hou H, Wei F, Yang G, Chen Y. Radiation dose Wasnik AP, et al. Emerging techniques for dose optimization

and image quality with abdominal computed tomography in abdominal CT. Radiographics 2014;34:4-17

with automated dose-optimized tube voltage selection. JInt  14. Nakaura T, Awai K, Oda S, Funama Y, Harada K, Uemura S, et

Med Res 2014;42:1011-1017 al. Low-kilovoltage, high-tube-current MDCT of liver in thin

Spearman JV, Schoepf UJ, Rottenkolber M, Driesser I, Canstein adults: pilot study evaluating radiation dose, image quality,

C, Thierfelder KM, et al. Effect of automated attenuation- and display settings. AJR Am J Roentgenol 2011;196:1332-

based tube voltage selection on radiation dose at CT: an ob- 1338

servational study on a global scale. Radiology 2016;279:167-  15. De Cecco CN, Caruso D, Schoepf UJ, Wichmann JL, Ter Louw

174 JR, Perry JD, et al. Optimization of window settings for vir-
Raman SP, Johnson PT, Deshmukh S, Mahesh M, Grant KL, tual monoenergetic imaging in dual-energy CT of the liver:
Fishman EK. CT dose reduction applications: available tools a multi-reader evaluation of standard monoenergetic and
on the latest generation of CT scanners. J Am Coll Radiol advanced imaged-based monoenergetic datasets. Eur J Ra-
2013;10:37-41 diol 2016;85:695-699

Sigal-Cinqualbre AB, Hennequin R, Abada HT, Chen X, Paul

REFHQH 25 CTOIMO] HAPH: 120-kVp CTRIQ) Hla 17

< - A

ARV S B A o =1 S A I 7 Ko R I B s

o}}

BH: 2531418 (automated tube voltage selections ©J5F ATVS) 78-S 01-85F Ayt B8 CTolA 120-kVp2]
CTY S GARE G4l 81719t & Holh= g opk gttt
CH 2t B 201500 ATVS 718ka ARSI H54 55 CTE AIYSAAL, 20140 120-kVpol T2 HA o
B B CTE Al 7134} 6198 24613t E 7oAl 80-kVp7ZH ARSEILo B Rui7|oflA] 27%0llAl= 80~
kVpZh, 34%olA= 100-kVpZF ARSEIQIL. - o] FAkelstat QA ATVS 71HS ARERE G4t 120-kVp =
Frefofell Blarston, ATVS 7|Hos fe 42 it F52 HehAZIH 120-kVp G/l 871 & tite et v
S0 0] At =S ol Bkt
Zit: FUIIOIA 120-kVp G -FARRE BASS Bol= =it A=0] 2RIt Btk 80-kVPOIA 130 Houn-
sfield unit (°Ist HU)/120.7 HU, 230 HU/259.6 HUCISIE 297]19] ¢ 100-kVpOllAl= 90 HU/109.6 HU, 450
HU/450.0 HU©I31e™ 80-kVpollA= 40 HU/63.5 HU, 400 HU/382.4 HUC}, B 2=p2ih ZE-2 80-kVpoll
A1 100-kVpEtt 2Jo] Q)7 =2Hp < 0.001).

2B ATVS 7S ARG Ohe AKIY B9 CTOlA 7120] 120-kVpeh-FARE 8719} Tlt=0] gakg 7] 915t e
I =22 120-kVp g ARERE BT el =0 =2 SOl B9 80-kVpE ARESR= B9 100-kVpE At

&ohs R 2T I0IM =2 WAL e Es =30

80—
90

[‘:IJ

hEelrjsta o uirfat e AwH

rie

AR
(St}

19
ol
B

et

216 CHOtGoletolx| 2017;77(4):211-216  jksronline.org



