2 NMOVTLKEC XPoVvoAoyiec otnv €EAEN TNC YITOAOYLOTIKNAC
Topoypadiog

® 1924 - poBnuatikn Bswpla TopoypadLknc avakatookeunc dedopevwyv
(Johann Radon)

e 1930 - kAaooikn topoypadia (A. Vallebona)

® 1963 - Bewpntikn Baon tnc Y.T. (A. McLeod Cormack)

® 1971 - 1°S epmnopkoc aéovikoc topoypadoc — CT (Sir Godfrey Hounsfield)
® 1974 - 1°S CT 3nS yeveac

® 1979 - Nobel price (Cormack & Hounsfield)

e 1989 - CT povng Topng

® 1994 - dttoptkoc eAtkoeldng CT

® 2001 - 16-topwv eAkoedne CT

® 2007 - 320-topwvVv gAlkoeldne CT



Hounsfield units — HU — CT numbers

Me tn HEBOSO TNC UMOAOYLOTIKNG Topoypadiac umoloyiletal n xwplki O1-6ldoTaTn KATOVOUN TWV YPOLULKWV
ouvieAeotwyv €€aoBEvnong TG okTwoPoAiag X. 2TIC E€KOVEC UTIOAOYLOTLIKAG Topoypadiag n moootnta auth
avtikaOiotatol ano kabapo aplOuo (CT, ) oe povadec Hounsfield (HU), o onolo¢ umoAoyiletal OXETIKA WC TPOC TO

number

YPAUULKO cuvteAeotr) e€acBEvnoNG TOU VEPOU (U, qrer), TIAPEXOVTAG ETOL XAPTEG APBUWV CT oTwVv .

Histot — Rvepot

CT pumber = « 1000 = HU

ﬂvspm')

>tnVv KAlpaka Hounsfield, o ypapplkoc cuvieAeotng e€aoBevnong Tou vepoU €xeL TtV TN undev (0 HU), evw yla tov
atpoodalpltkdo agpa (r.x. kupeAibec mveuvpovwyv) eivat -1000 HU. Ta ootd, Adyw auénuevng amoppodnong,
xopaktnpilovtal anod vPnAég Tipeg, dnA. >2000 HU.

H a&lomoinon autol tou Suvaplkol EUPOUG OTNV AVAYVWON Kol EPUNVELD ELKOVOC UTTOAOYLOTLKAC Topoypadiacg, Aoyw
TWV TIEPLOPLOUWYV SLAKPLTLKAC LKavOTNTOC avtiBeonc tou mapatnpenth (60-80 tdvol Tou YKpL), cuvoSeVETAL ATTO TN XProN
aAyopiBpou peteneéepyaoiac ewovag Tumou napabupou (window-level processing). tnv TEXVIKA AUTH N TTOPAUETPOC L
kaBopilel tov CT aplOuo Tou KEVTIPOU Tou SuvapLkol eUpouc Kat n rapapetpo¢ W to elpog twv aplBuwv CT .



EUpoc Tipwv HU — Texvikn mapabupouv — Window
Technique

To gVpoC Twv TLHWV HU, Kol CUVETIWE TO EVPOC TWV TOVWYV TOU YKPL, TTIOU UTITOPEL Vo ameLlkovIoOel eival tavw
aro 2000. Ta monitor-oBovec Twv UTTOAOYLOTIKWY CUCTNMATWY UITOPOUV VO OITELKOVICOUV HOVO 256 TOVOoUC
Tou YKpL. Emtiong, to avBpwrivo patt pmopet va dtaxwplost €we 40-50 StadopeTikou g TOVOUC TOU YKPL. To
avOpwrivo patL Sev pmopet va dStadpopormnoiioet Stadopeg aviiBeong pikpotepec tou 10%, evw oL ocuyxpovol
CT pmopouv va amelkovioouv Stadopec HkpoTepeC Tou 1%. MNa Toug mopamavw AOYouc, EYLVE ATAPALTNTO
va oploBel pia texvikn mou Ba avtiotoel pio opdda HU oe €vav ouykekpLEVO TOVOo Tou YKpLl. To eUpoc NG
opadac avtng, 6nAadn o aplBpoc twv Oladopetikwv HU, kabopilel kat tov opBuod twv HU rmou
aVTLoTOLYOoUVTOaL 0€ KABE TOVO TOU YKPL.

Gray scale

Lewel

1
I -

oot oo oo oo oo o, <« Possible range of pixel values ——————»
Hounsfield scale FIGURE 4-3 Window width assigns the guantity of pixel
FIGURE 4-2 The display processor assigns a group of Hounsfield unit to each shade of gray. In this simplified values to the gray scale. Window level determines the center

illustration, 10 different shades are available to display the 300 Hounsfield units in the window width. pixel value in the gray scale.



EUpoc Tipwv HU — Texvikn mapabupouv — Window
Technique

EUpo¢ napaBipov — Window Width - WW : O aptBuoc twv HU nmou Ba armelkovicBoUv oTn GUYKEKPLLLEVN
glkova. To Aoylopko armodidel tovoucg tou ykpL otou¢ CTnumbers mou eumintouv oto €MIAEYUEVO €UPOC.
CTnumbers peyaAUtepol TOU €TAEYUEVOU €UPOUC aTmtelkovi{ovTol w¢ AoTpo (otnv KALMAKO TOU YKPL), EVW
QUTOL LE TLUEC LLKPOTEPEC TOU CUYKEKPLUEVOU EVPOUC armeLkovifovTal we pavpo.

Entinedo noapabupouv — Kévipo mapaBupouv - Window L ovet

Level - WL: H tiuq HU mou avTtlOoTOLEL OTO KEVTIPO TOU

ETUAEYUEVOU SuVALKOU €UPOUC TLUWV. TO KEVTIPO TOU J i
napoaBupou kaBopiletal amo tov Loto evdladpEpovToc.
| | | |
=500 =250 i) 250

Lerwvel 500
"'l" - Possible range of pixel values =
' FIGURE 4-7 Widening the window width will include a
[ wider range of values by placing more Hounsfield units into
. : : each shade of gray.
50 200 350
- Possible ranga of pixel valuas -

FIGURE 4-6 The software assigns shades of gray to CT
numbeers that fall within the range selected. All values higher
than the selected range (in the current example, 350) will
appear white, and any value lower than 50 will appear black.



EUpoc Tipwv HU — Texvikn mapabupouv — Window
Technique

CT Numbers
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EUpoc Tipwv HU — Texvikn mapabupouv — Window

Technique
Small Window Width Large Window Width
1000 3000 1000 \
¢ Short gray scale ¢ Long gray scale
¢ Small block of CT ¢ Large block of CT #’s
— #’s assigned gray _ assigned gray levels
0 Window: 400 levels Window: =
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¢ Small transition Level: 0 | white to black
zone of white to
black
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Texvikn napadupouv — Window Technique
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Texvikn napadupouv — Window Technique

Turukég TIpéEG Emumédov NapaBupouv — Windowlevel — WL, kat EUpouc MapaBupov — WindowWidth - WW

KedaAlL - TpaxnAog
EykEdaioc - W:80 L:40
Yriapaxvoeldr xywpoc - W:130-300 L:50-100
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Texvikn napadupouv — Window Technique

soft tissue - soft tissue *
(+40-+80) '  fat (-50 - -100) (+40-+80) *  fat (-50 - -100)
bone : H : air bone : sz: air
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Texvikn napadupouv — Window Technique

soft tissue *
(+40 - +80) : fat (-50 - -100)

bone : H2b: air
1000 1 0 -1000
|
1400 400 -600

width 2000, level 400




Texvikn napadupouv — Window Technique

(a) Lung (b) Soft tissues

-1000 -50 (fat) 0 +40 +1000
(air) (water) (muscle) (bone)
|

. y

A “Body” or “soft tissue” window. Scale Is centered on the tissues of interest, with white and black at the extreme ends
of the spectrum,

B. "Lung" window. By moving the gray scale toward low Hounsfield values, detail of low density lung tissue is
accentuated. Detall of high density structures is lost

C. "Bone” window. By moving the gray scale toward high Hounsfield values, detail of high density bone is accentuated,
Detail of low density structures is lost



Texvikn napadupouv — Window Technique

Houmticld Scale of CT Nambers®




Texvikn napadupouv — Window Technique

Narrow window setting Good, wide window settings
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