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Abstract

High-resolution computed tomography of the chest (HRCT chest) is a method for diagnosing
diseases involving the lungs and airways. This quasi-experimental study aimed to evaluate the effects of
changing the scan field of view (sFOV) on radiation dose and image quality in HRCT chest in patients with
lung diseases. The study was divided into two phases: 1) the VCT QA phantom study and 2) the study in
patients with lung diseases who underwent HRCT chest weighing up to 55 ke. The results of the phantom
study revealed that using the sFOV of the large body (500 mm) and small body (320 mm), 80-120 kVp,
dose length product (DLP) values were measured equal to 9.99 -253.00 and 9.25 -221.28 mGy.cm
respectively, the difference in DLP values at 120 kV was 12.53 + 0.08 percent. CNR values were calculated
at 0.45-2.68 and 0.41-2.84, respectively. Data collection results in 40 patients undergoing HRCT chest using
small-body sFOV found that CTDIvol values (inspiration and expiration) were 4.84 +1.24 and 3.78+ 0.90
mGy, respectively. The DLP value (total) was 290.72 £69.91 mGy.cm. In a review of 40 patients undergoing
HRCT chest with large body sFOV, CTDIvol values for inspiration and expiration were 5.70 £1.57 and 4.54 +
0.76 mGy, respectively. DLP values (total) per case equaled 355.49 + 79.38 mGy.cm. CT dose values (DLP)
in both groups were significantly different (p < 0.001). Regarding image resolution and contrast evaluated
by radiologists, the average scores of 4.47 and 4.40 points were the same for both groups. The scan field

of view should be selected according to the patient's size to reduce the radiation dose.

Keywords: Field of view (FOV), Radiation dose, CT image quality, HRCT chest, Patients with lung diseases
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—— LargeFOV_120kVp
—>¢— SmallFOV_80kVp
—#— SmallFOV_100kVp

==0— SmallFOV_120kVp

31]17; 4 MUsI0s3ed dose length product; DLP aanmsaunuuriunes weilaausmsdng 80 kvp 100kVp way 120kVp 7ien
nszudlimasnimA) suindelagldveunvesninuun large Body sFOV (LargeFOV) wag Small body sFOV (SmallFOV)

3.00

2.50

2.00

1.50

Contrast to noise ratio (CNR)

0.50

0.00

1.00 +

@ LargeFOV_80kVp
B SmallFOV_80kVp
A LargeFOV_100kVp
X SmallFOV_100kVp
K LargeFOV_120kVp

® SmallFOV_120kVp
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® 232 O 28
X 268
® 256 X 253
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X 21 X 225
® 209 -16 215 A 215
2 X 193 A 186 .
17 X 1.66
A 142 X 145
N 13 X 131 A 13 134 @ 130
Q19 x 10 ® 1B B 115 m o1 @ 113
A 093 @099 ¢ 099 665
077 @ 03 W 08 @ o8
069 o gy M 069
048
Anszudlianasn 40 -320 Haduauuds (mA)

;sﬂﬁ 5 AensIauANANTARDANMIUNIU (contrast to noise ratio, CNR) mulnlaainaimenalsdnauiamesueenisauny
urlumenmemadianueneding 80 kvp 100kVp tay 120kVp Aidnssualuiivasn (mA) wuesies nsldvouwnvesnimauin
large Body sFOV (LargeFOV) wag Small body sFOV (SmallFOV) fin1s uansstaguesan CNR 7 100 kVP uag 120kVp
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a15197 1 Jeyailurestrelsaveniiunimnsiaenssdaeuiiunesnyienauazildengs HRCT chest lag
Tdn1sfiwes sFOV vu1a small body wag wua large body

YULUAVBININ
(scan Field of view)
magam‘lﬂ Small body (320 u4.) Large body (500 u.)
(n=40) (n=40)

AR S1uuau (Sevaz) 30 (75.0) 29 (72.5)
919 U Anade (SD) 62.6 (15.1) 58.6 (16.5)

Min -Max 23-85 19-90
dmiin _Alan3u ALade (SD) 47.0 (6.2) 46.0 (6.9)

Min -Max 35-55 33-55
duge_Lwufiuns Anade (SD) 153.7 (6.6) 155.4 (8.0)

Min -Max 135-165 140-175
Agiwtiianiy (BMI)_aAnady (SD) 20.0 (2.8) 19.1 (2.8)

Min -Max 13.3-24.4 14.1-23.8

M19199 2 AUSIuSENNNITRTINENYTEARNTTIABINTIENANALLBYAgY HRCT chest TugiUlelsalanlagld

W153LM35 SFOV aum small body Way vu1a large body

AdSunusedann1sns

VBULUAVDINTN

(scan field of view)

HRCT chest Small body (320 44.) Large body (500%4..) p-value*
n =40 n =40
CTDIvol (melawin) mGy Aads (SD) 4.84 (1.24) 5.70 (1.57) <0.01**
Min -Max 2.35-7.20 2.59-8.56
CTDIvol (mnelasen) mGy Aads (SD) 3.78 (0.90) 4.54 (0.76) <0.001**
Min -Max 1.88-5.15 2.32-5.29
DLP (3311) _mGy.cm Aiade (SD) 290.72 (69.91) 355.49 (79.38) <0.001**
Min -Max 147.58-392.21 187.76-505.17
Effective dose*** mSv Aade (D) 7.42(1.93) 9.60 (2.48) <0.001**
Min -Max 3.80-10.70 5.63-15.16

*Independent t-test

“{faddnyneata »* Joyanlusunsu Radimetrics 3.0 B, Bayer Medical Care Inc.

nu1eL1e 1. CTDIvol: volume computed tomography dose index (milligray; mGy), DLP: dose length product (mGY.cm),

mSv: millisievert

2. wallan13aunu 100-120 kVp, smart mA (40-300 mA, ASIR 20 %) pitch 0.981:1 uag 1.375:1 rotation time 0.5 3u1¥ lung

algorithm reconstruction AMURUIVBITUAR 1.25 3.

4. anUsuna
nsanwadeilidusuiseuuuimeass
Foin1sfnwnaveanisuuildsunisimes scan
Fov fldlunsasivenssdaeufiamesvsienaiy
a818unga HRCT chest 9nfildegiAudsnd 1uwuud
ﬁmmaﬁ’uwwmeaﬁwumﬁaéﬂwmﬂsﬁu \ioan
Usmnausedlugdthe ns@nuluunuvenuansliiuii
Usunaudedfildannnisaunudae small body sFOV i
AtieninAdildainnisaunusae large body sFOV
Yovay 7.38-12.53 Haranusinsfndvasngnion

CT dose g4 Bavfuarnuuana1alduindu igua
\osnnuilofiufisediivundnas S1uulnmouain
waenensianas SIS eEnsudeiiiusinadianas
§207 nansanwiilalnalAsswavidululufianig
WenfufuaAseau® ) fanUsunased CTDIvol
anasUszanadonas 15 Wewduual sFOV 270 550
1349y 400 11."® Tudruvesardnsidruanunudn
Rodfyey1sUNIU W3eA1 CNR Judumnuanunsaly
N1SLENALLANAIITE NI R UATaula iU
F191@89fifiA1 CT number A9y wudia1 CNR
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Winduidleviumaiinen kVp tag mA waldansiunin
dlewssuifioudiildainnisaunudag sFOV sisdas
Yun 919l5ANUN15ANIIeINgUAT Cone beam
cT %aﬁﬂuﬁuﬁwaaadwﬁwma“ﬁmawuﬂwmﬂ%
SFOV fLdnassaufuiiiv mA Faeufindn CNR 1
Wesndednszidwardugiasuniuanas®
nsneluadsiifusinnsld sFov Mdnasazladidiu
AMULANFI9TDY CNR ag1stntauludeuin wanianig
gosrnfildmdululumaiionty nsAnuluwnuney
adsduandddiifiuinnsld sFov Mdnasaunsoan
Uinafadls Tnsfinuniwvesnmilldsiniaindides
i

miﬁﬂwﬂu@ﬂwimﬂamﬁmﬁﬂ HRCT chest
wazld small body sFOV fUaelsavendiuniniduy
JUrsiunainaddnlsansasen ileidedelsa
interstitial lung disease; ILD Wag U2 fifons
$rufulsadeuazgurAaduidu Tsandauds wie
systemic sclerosis §33n#y ILD $231 waziuaing
vean1sdedinitddey nnsmsranu ILD Ieluszezusn
szrhliunssnuldisuazoniilvinisaiiulsed
0 Fedifnsnguilaingaa HRCT chest ilusiuau
110 Q{JaﬂummsﬁmiﬁﬂmLﬂwﬂmﬁﬁﬁwﬁﬂlﬂLﬁu
55 nn. ei’mmmdiﬂl,ﬁmww@q esmninavieasd
Tasesnslnguazimdnunnnin ﬁé"ﬂwﬁaeﬂumm%
damtinlaiAu 55 an. waldaunsald small body
sFov aunuls (deyalailsiuans) osnvunsoudy
NaLAY 320 Wil FA1TUANARYTNIANIEUAITLES
wnnisn Sseueniinirandy iumelinsdenld
small body sFOV d@1usuaLnudIuaIfilagnIieen
fianududounazensliresazduiidentd e
uvselenflunmsanusunassd delidunavesnis
Wasuwlasan laree body sFOV 1y small body
SFOV {3383 svhnisiusuifisunyunasednlei
Yoyadoundswosiihovunlndifsaiuiinga HRCT
chest A1 large body sSFOV WuU31 A1TELAUATY
small body sFOV Haganusunussdluninsiulaseia
fidedfyn1eadn (p<0.001) Tnefidiade DLP wihiu
290.72+ 69.91 mGy.cm (large body sFOV DLP
WU 355.49+79.38 mGy.cm)

NAMINUMUNUATRRRLLE {idelainy
msfnuludithefiieafunavesnisuasuuyas sFov
seUsumed druninifunuideivihlugudians
Warau3883 HRCT chest dhunnaziiieniunaves

n15anuIn display FOV 6931888 8n20901N
agslsfnuiieiUSeuifiousesuusunasediilaen
nsnsaalumsAnedfunuisesy Snssieeuen
DRLs (diagnostic reference levels) Fauduusinasad
1999d s UNIsaNe A NS Eluus @i dadauay
NuYAansindesinesisauuai DLP Tu
Usginaniaglsuan DLPuas HRCT chest agludig
280-334 mGy.cm®
nsAnwiafadfinanidiusuindedding
(effectlve dose) Faduvsinasdietoey A199 LS U
Wesaniifeideveseeazineg darulidesed
uaneteny Usunusdavaululnazdiueesnanieds
waneneiy AUSuasddma WWuafinandeUuna
£naniildSuroniasianie anmsAnwbaUInal
Yaddsnangluraedindsues 7.42-9.60 msv. B8
ean31A1 DRLs vosngudszmealuglsy (13.3 mSv)™
Y uinguithelunsAnuifvuadadnndt lidu
55 nn. Teyadaliifisameriazihaniisuidesiu
Tuuszimavesniviededauinsraniegaud
AnulndlAssiuaulneg 1wu Ussimainivaan DLP wes
HRCT chest 171U 389.6 + 218.6 mGy.cm & ¢
In&Aseiu DLP v89nsAnwnd ns@nwilunvdiu
DuausuilofusenineSadunmduaz dmiingised
wadafiviinisusulustanealunisawnu 1wy kvp,
mAs ua pitch lisnzauiugisuazseslsn oy
523U uus@nu DRLs La2YIIN1SE91ARNIS
WasuwUaswesUsunadedluszesendamuin Tutas
wan 3 ¥ Yunasidanasdusgrsnnlunguueinis
As1aLenTLsEneuRIAsaIuai1? lusuised
WU nsanaun sFOV Adusnisuilsfiesdavan
USunauadlugoe FatuuenaInnIsiaen kVp, mAs
uag pitch Tinewmunzuds Tunsdiigvasdvuiadn
AsiTUsTnaeaiild small body sFOV Liisduandu
naden Taefl sFOV Jzhosgnidenlvunzauiy
YuAFIvewie vlvdanumanisviagidiugieln
A1 DRLs anaslalusyezeiiguiu
nsUszdiupnuiianeladenunimuesnmlog
Fedunndsiannnimvesnmengisdneuitunes HRCT
chest Tui98518a8188AUATAUANTAVDIATN
WU mAlEan sFOV msansuuna ldazuuuLade
wihdulusedudl 7 89 funn dufenisidsuauin
sFov lviianas lddenalagdenmainvesnin



MIEINIUNNGUAZESITAUHY N1 IMEB1duguaTvail [UN 6 atudl 1 fiaw unsAw - e 2566) | 58

Journal of Medicine and Public Health, Ubon Ratchathani University (Vol 6 No.1 January — April 2023)

AanAReINUNANISANYINbA NN UNBUNTA1T CNR
Taisnaruy
AIUNINTFIUNTTIAUTUIUTIE (JAEALST)

ntinuagaununvesUly dnatuusunudens

'
a

84 usidasmnduaunguseghdunsinuifisauan
10 naulstsduveanguiegadetminuied
wisdu eravilideyalundasdrsduiitonfuly
FetumndesnisnasluseasiBenlitoyauiu
mwé’uﬁuﬁ‘guqﬁ%’mwﬁu zADILNITNIITAUN
PuunguotaainsiUllinnniney

5. d@3Unan1sAnen

nédnn1sUesdudunstearnssdniy
UrmIgaruanna ALARA (As low as reasonably
achievable) 1a & European ALARA Network Qjﬂ ek
dosldfusadluyiunaiianmgna (ustification of
exposure) ey T nadiafianlaa (Dose reduction
techniques) nsfnwilunssiiaenadosiummsgiu
ALARA Tneinafinn1suuanuunnvaulunenniils
aunu (scan FOV) Tun1snsiatonasdnauianasnsng
anAUAzBEAg HRCT chest anansnanysuaused
Tuffteld Tnsnmuamussnmlsiuasuudas

nanMsAnwEsEnsathluUulldfuns
arIeneLsdnoNinesadduve iy lua
fvuraian lnsanizlunguaulnevsoviiielde
UaNAINNTUTUAIMITIELADS LTU KVp, mAs nslY
scan FOV fdnasazgaelinisilafiuiisedidnas
Usmmadnilasuivzanasie Wnsadnisunndaas
Jan3ousnonislusinneaiildlunisaunu (user
preference/ preset protocols) 19ils18ag18y Al
FumnzlanzannuzaufufUisudazvun Ly
Tuslameadmiunguiiaovunnidn iletasanusma
$adfiEUanazlafy wazanmudssuosnisiinisd
nelinaugislusyezen

6. AnAnssuUsTNA

A0V UAMUNEUNNEANTNT ARITTUNIA
Wainthnguausedine Tsaneuiaassnansussasa
fueu¥edunnd uazuwnsvdeanniie i Tuns
ThdUsnwnRfueinisvosiiie uaznmionaisd
AaufIlAes TIufesIuUsTIluluUARUAY LAY
youpuiinnutinfadnsunmdnnauilinisatduayy
yliinsnwadsdaSagaadluded
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