


e Nukleer tip SPECT goruntulerinde artan
tutulum badlgesini tanimlamada,
« Bolgenin kesin anatomik lokalizasyonunu

belirlemekte zorlaniimaktadir.
« Anormal tutulumla normal fizyolojik tutulumu
ayirt etmek onemlidir.
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Neden SPECT/BT goriintiileme?

« Homojen olmayan azalim haritalari olusturur.

e Onceden kullanilan azalim diizeltme yontemleri
“sabit u haritalan” iyi sonuc vermed.i.

e Radyoaktif kaynak kullanarak BT gibi transmisyon
yapmak.
e Fonksiyonel-anatomik gorintileme (imaj
flizyon)

e Radyofarmasotik dagilimin anatomik
lokalizasyondaki yerini belirlemek icin goruntuleri
Ust Uste oturtur (fizyon).
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Neden SPECT/BT goriintiileme?

e Tutulum bélgelerinin lokalizasyonunu dogru
belirleme,

e BT goruntuleri kullanilarak elde edilen flizyon
goruntulerinden daha detayli veri elde edilir.

e Bu, yorumun guvenirligini artirir.
« Bu teknoloji, fizyolojik ve anatomik gortntuleri

tek gorintileme yatagi kullanarak elde eder.
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Hibrid SPECT/BT’ sagladiklari

« Organlar ve lezyonlarin lokalizasyonu ve
tanimini daha iyi verilir.

e Bu teknolojinin en 6nemli avantajlarindan biri,
anatomik goriuntuilerin foton azalim
duzeltmesinde kullanilmasidir.

e Hastaya spesifik azalim duzeltmesi kullanilir.
« Daha dogru nicel degerlendirme elde edilir.
e Tani da daha dogru sonuca ulasilir.
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SPECT’de Goruntunun Elde

SPECT de
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360 ° donmesi ile
goruntu elde edilir.
Sayim profilleri
filtrelenir ve
backprojection elde
edilir.
Dijital ortamda

saklanir.

Foton azaliminin
etkisinden dolay! bu
goruntuler gergcek
dagilimi gostermez.

FIGURE 1. (A) Conventional SPECT technigues use scintila-
tion camera to acquire projection images around patient in
orthogonal geometry. (B and C) Count profiles are filtered and
backprojected into image space (B) to produce reconstructed
arrays of counts representing slices of activity fom region of
interest (C). (D) These images are not accurate representations
of actual distribution because of attenuation effects.

result from a reconstruction of the data acquisition process
illustrated in Figure 1B. Even though the source distribution
is uniform, the reconstructed image shows an apparent
decrease in activity that reaches a minimum at the center of
the image. This effect is due o attenuation of photons within
the source (i.e., the human body) before exiting the source
and being detected by the camera system (2,3).

The primary mechanism for attenuation in tissue
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% of transmitted photons
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Source depth (cm)

% of transmitted 140 kev photons OO

Source depth (cm)

FIGURE 2. (A) Plot of percentage of transmitted photons as
function of depth in 20-em cylindric phantom measured in
single planar projection image for radionuclides commonly
used in nuclear medicine. (B) Plot of percentage of transmitted
photons from #3"Te source as function of depth in lung, water,
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Foton Azalimi

« Dokuda foton azaliminin temel mekanizmasi
Kompton sacilimidir. (Sonucta fotonun gidis
yonu ve enerjisi degisir.)

e Fotonun degisen yonu kayip sayimla
sonuclanacaktir.

e Eger foton kameranin gorus alani icinde ise,
sacilan foton dedekte edilir (yanlis
lokalizasyon) backgroud da neden olur.
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A’da nukleer tipta kullanilan
radyonuklidlerin foton azalimini
gostermektedir.

Azalimin etkisi dusuk enerjilerde
cok fazla olmasinin yaninda yuksek
enerjilerde de anlamlidir (I-131 igin
364 keV ).

B'de azaliminin buyuklugu, doku
tipine baghdir.

Akciger , yumusak doku ve kemik
de derinlige karsi 140 keV-
fotonlarin yuzde gecirgenligi
gorulmektedir.
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SPECT’de Foton Azalmasi
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FIGURE 3. Plot of transmitted photons as function of depthin
20-cm cylindric phantom calculated from data in Figure 2A by
summing 2 planar projection images separated by 160°.

system is a significant advance because the 2 modalities are
complementary in that the weaknesses of one are often the
strengths of the other in specific imaging sifuations.

CT images are acquired by using a high-output x-ray mbe
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the simultaneous acquisition of as many as 64 thin slices
(0.625mm) inaslitdeas(.35 s (Ifthe rotation is0.35 5, only a
little more than half the rotation is actually required to
produce images). The geometry of these third-generation
CT scanners results in the acquisition of transmission data in
a fanbeam geometry. However, it can be shown that each ray
in a fanbeam geometry can be represented by an equivalent
ray in 2 parallelbeam geometry. Therefore, a common
approach is to convert the fanbeam data to parallel-beam
geometry as illustrated diagrammatically in Figures 4C and
4D, to simplify the reconstruction process. As many as 600
projection arrays are acquired in this manner to produce a
high-quality transmission measurement of each slice of
tissue.

Each measured ray (/) 1s the mitial ray intensity ()
altered by an attenuation factor:

¥ - o
I'=lye™

where the index 7 represents all the different tissue type
regions along the trajectory, pu; are the effective attenuation
coefficients for the different tissue region, and x; are the
corresponding thicknesses of the tissue regions, so that the
y sents al_attenuati ough all regions.




Kardiyak Foton Azalimi

o Azalim, profillerde distorsiyon kadar nicel
hatalara neden olur.

o Azallm dagilim bilgisi azalim dizeltmesi icin
gereklidir.
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Kardiyak Foton Azalimi

e Kadinlar da kardiyak SPECT’ de en sik
karsilasilan meme azalimi artefaktidir.

« Hastanin sirtustl pozisyonunda her iki
goruntllemede (stress ve rest) meme farkl
pozisyonlarda olabilir.

« Meme protezi

« Erkekler de en sik karsilasilan sol
hemidiyafram, => daha az 6lcude sag
ventrikul de olmak Uzere sol ventrikul
inferior duvarinda sayim azalimi.
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Klasik SPECT Foton Azalim
Duzeltmesi (FAD)

o Chang algoritmasi kullanilir

Boundaries Contours
Attenuation Correction Parameters

Attenuation Coeffecient (crm-1);

" Manual

& Automatic
Prajection Angles:
Edge Strength:
Background Threshald:
V¥ Apply Smoothing

Kernel: j,‘a’ j e I3
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Klasik SPECT FAD

CHANG ALGORITMASI

[Recon wio AC) Transverse
: 49

® DOogru orgdr siruridrir penriermnexk Zoraur.
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FAD icin Transmisyon Yontemli
Radyoaktif Kaynak Kullanimi

e Levha seklinde veya cubuk seklinde kapali
radyoaktif madde olarak Gadolinyum-153
(T,/,=240.4 glin, 41 keV ve 102 keV)

« Aynianda hem hasta gorunttulemesi hem de
transmisyon goéruntilemesi yapiimaktadir.

e Daha sonra nokta kaynak seklinde Ba-133
(T1/2=10.5 yil, 356 keV) kullanildi.

« Fotonlar kolimatorin septalarini penetre
etmektedir.
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Gd-153 Transmisyon Kaynagi

Hareketli kaynak

Sabit Kaynak

Kullanimda limitler

e DUsuk ayirma gici

e DUsuk istatistik

e Emisyon
kontaminasyonu
(Tc99m icin
downscatter)

e Kardiyak icin dizayn
edilmistir.
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Bilgisayarli Tomografi (BT)

« PET'de BT nin basarili kullanimindan sonra
SPECT de foton azalimdaki eksiklikler icin BT
teknikleri kullanilmaya baslandi.

« BT ,yuksek kalite de goruntu ve yuksek uzaysal
ayirma gucu saglar [(B1 mm) kesit anatomisi
goruntuleri].
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BT goruntulerinden SPECT p Haritalar

BT, hastanin farkli acilardaki Yeniden olusturulan gorintd

projeksiyonlari alarak azalim foton azalim dUzeItmgsinin
profillerini elde eder. K (x, y) 2 boyutlu haritasidir.
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BT goruntulerinden SPECT p Haritalar
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Foton Azalma Haritasi

(x,y) X-isini enerjisine baglhdir ve Hounsfield
birimi olarak ifade edilir.

CT number =[(Htissue - p‘water)/uwater ]X 1’000
CT-numbers of tissue in Hounsfield units (HT)

=7

Ar— pd

CT -number =

waler . lﬂﬂﬂ
s

WA DET
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BT goruntulerinden SPECT p Haritalari

BT HU- SPECT cm~ __
1 A ¢ CT Number- to-Tc 99m ® value Function
donusum - E e
- plece-WISe blllnear 118 txg ne #CT in funzione delle diverse
(en on 80 kvp I fascio

kullanilan)

Ener
BT icin (70-80 keV)
SPECT |Q|n Hava/Su karlg:sm acqua i Kemik karigimi
(kullanilan
radyonuklide bagh)
Tc99micin 140 keV

35 o ==V 100
2 -
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BT goruntulerinden SPECT p Haritalar

Maddedeki Foton azallmlna kar§| Enerji Grafigi

PR L Y .

=
x

Kompton sacilimi e’

yogunlugu ile
-Based SPECT p Values
orantilidir. aterial attenuation ¥tstia ptesgy sacilim

Fotoelektrik olay (Z/E)3 A‘:’*”“S"'e*%“
orantilidir. o

Azalimin etkileri enerji
ile degisir.
BT'de elde edilen azalma o m m w m

. _ nergy (kev)
verilerinin SPECT de - —

- FELLUCEOESECOEENC ) -

kullanilan radyonuklidin
enerjlsme uymasi icin
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« 70 keV efektif enerji icin dlclilen foton azalma
verilerini Tc-99m Icin 140 keV’e doénulstirmek
gerekir.

o CT numarasi sifirin altindaki ise olculen
dokunun ,hava ve suyun kombinasyonu
oldugu varsayilir. Asagidaki formule gore

&
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e CT numarasi sifirdan yukarida ise, dontsim
daha karisiktir cinkt olctulen doku, su ve
kemik karisimidir.

140 keV foton azalim katsayisi
asagida bulunan denklemdeki gibi hesaplanir.

R e )
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Beam Hardening
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interpolated into a data matrix size comparable to the cor-
responding CT images (Fig. 9B). The SPECT images were
then displayed with a semitransparent color scale and super-

Unfiltered
x-ray spectrum
Filtered
x-ray spectrum
60 70 keV,

40

Relative fluence
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T T R B L
0 20 40 60 80 100 120 140 160 180 200
Energy in keV

FIGURE 7. Typical energy spectrum of x-rays from x-ray tube.
Filtered curve shows effects of filtration (beam hardening),
which is used for CT. These data can be applied for attenuation
correction of single-photon emitters such as *MTc using
bilinear model shown in Figure 8.

factured by General Electric Healthcare. Six radionuclide:

collimator combinations were evaluated as shown in Table 1.
A water-filled thorax phantom was used for the study with 2
identically prepared vials containing a solution of each of the
radionuclides, as shown in Figures 10A and 10B. One vial
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FIGURE 8. Bilinear model commonly used for converting
measured CT numbers to attenuation coefficients for specific
radionuclide such as *¥"Tc.
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interpolated into a data matrix size comparable to the cor-
responding CT images (Fig. 9B). The SPECT images were
then displayed with a semitransparent color scale and super-
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FIGURE 7. Typical energy spectrum of x-rays from x-ray tube
Filtered curve shows effects of filtration (beam hardening),
which is used for CT. These data can be applied for attenuation
correction of single-photon emitters such as *"Tc using
bilinear model shown in Figure 8.

factured by General Electric Healthcare. Six radionuclide-
collimator combinations were evaluated as shown in Table 1
A water-filled thorax phantom was used for the study with 2
identically prepared vials containing a solution of each of the
radionuclides, as shown in Figures 10A and 10B. One vial

o
P

soft tissue

o
3

A e Softissue + bone ——
Water |

u(1/cm) at 140 keV
o
3

WU RLARRRRiiRRRRRE}

:

Tl bl il

-500 0 500 1,000 1,500
CT number (Hounsfield units)

o
ER=1
=8

FIGURE 8. Bilinear model commonly used for converting
measured CT numbers to attenuation coefficients for specific
radionuclide such as #™Tc.
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usuk enerijili fotonlar genellikle doku icinde sogurulurlar.
emet yuksek enerjiye dogru kayinca daha fazla foton
okudan gecer.
oylece u degeri degisir ve goruntude artefatlar (beam
ardening), olusur .

Bu veriler ,foton azalim duzeltilmesi icin SPECT
uygulanabilir.
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BT u Harita Artefaktlari
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BT 1 Harita Artefaktlar
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BT p Harita Artefaktlari
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Sacilim duzeltmesi

vomfiuniv.kiev.ua/assets/| X ¥ E3 (4) 18NISAN-10 MAYIS T B varied nedir, ne demek, v- x ‘ 1
L c vomfi.univ.kiev.ua

It should be noted that in Fig. 11.25 the scatter windows are adjacent to the
photopeak energy window, but this is not necessary, nor, in all cases, desirable. In
fact, it is desirable to position the windows as close as possible to the photopeak
window, while having only a small fraction of the photopeak photons detected in
the scatter windows. The width of the scatter windows is a compromise between
obtaining as accurate a scatter estimate as possible, which favours a narrow
energy window, but having an estimate that is low in noise, which favours a wide
energy window.

Scatter
estimate

Scatter

0
120 130 140
Energy (keV)

Hllustration of the use of a trapezoidal approximation fo estimate the scatter in !:'u'
Ir-!rr:.'u.' ak energy window in the triple energy window method scatter compensation for ©
Ir should be noted thar in this example the windows are nof necessarily optimally placed. "H
particular. the scatter windows are positioned such that there is a nov-zero contribution from
unscattered photons in the scatter energy windows. This is especially evident for the upper

N

energy window. For the case of Te, the counts in the upper window are ofien assumed (o be

zero,

Another method to estimate the scatter component in the projection data
is wia the use of scatter modelling techniques. These techniques use an estimate
of the activity distribution and a mathematical algorithm to compute the scatter

that wonld have heen detected from the activity digtribintion The mathematical
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SPECT/BT

Tek islemde hastanin , BT ve SPECT verileri ardisik
olarak alinir.

BT yiksek foton akisi sagladigi icin, radyontklid
kullanilarak yapilan azalim diizeltme tekniklerine
gore istatistiksel gurultiyd onemli dlctide azaltir.

BT kullanimi, ayrica ek donanim ve transmisyon
kaynagin kullanimini ortadan kaldirir .

BT tarayicilarinin yiksek foton akisi ile ilgili baska bir
avantajl, azalim olcumleri ve BT gorintlileme
radyonuklid enjeksiyonu sonrasinda yapilabilir.
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SPECT/BT

BT verileri, doku azalimini diizeltmek icin kullanilr.

BT verileri ,SPECT verilerinden daha yuksek coziuntrluk de
(matriks de) elde edilir.

BT verilerinin SPECT verileri ile eslesebilmesiicin
cozunurligunl azaltmak gereklidir.

Anatomik gortntuiler timorin degerlendirilmesin de (niks
? yoksa tedavi sonrasi degisiklik mi?) zordur.

BT tarayicilarinin hizli veri toplamasi nedeniyle ,toplam
goruntuleme suresi, bu teknoloji kullanilarak 6nemli dlclide
azaltilir.

Iki gdriintiileme birbirini tamamlayicidir.Cinki birinin
gucli yonu digerinin zayif yoninu tamamlar.
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SPECT/BT

BT ile alinan anatomik gorintuler radyofarmasotik
tutulumun dogru lokalizasyonu icin fonksiyonel anatomik
haritalari saglayan emisyon goruntuleri ile flizyon edilir.
Klinik de kullanilan SPECT/BT sistemleri genellikle BT
tarayici onune yerlestirilmis cift kafali sintilasyon
kameralaridir (SPECT) ve ayni goriintileme masasini
kullanirlar.

Klinik SPECT/CT icin 2 yaklasim vardir.

Ik yaklasim; disik cikish, yavas BT(??) tarayici kullantlir.
Ikinci en son yaklasim ; diisiik doz veya diagnostik BT
kullanilmasidir.
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TICARI SPECT/BT Sistemleri

Advanced Window Help
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General Elektrik (GE)

HAWKEYE
(ORIGINAL 1-SLiCE CT)

INFINIA / VC HAWKEYE-4
(CURRENT 4-SLICE CT)

GE OPTIMA NM/CT
640 ve 670
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T e

— GE OPTIMA

SPECT/CT Imaging: Hardware NM/CT 640
Hawkeye-4 CT (GE Healthcare)

Design Considerations - mA:1.0—25 1 10 140 kV
- Low radiation dose -  KVp: 140 (default), 120 p
- Time Averaged CT - Collimation: 4 = 5 mm

- Accurate SPECT-CT alignment - Slice Thickness: 5 mm (axial)
- Integration & Waorkflow -  Acq. Time (axial): 15 sec/2Z0 mm (180" + fan)

- Same gantry and footprint or 5 min/40 cm
- FOV:45cm (512 = 512 = 0.88 > 0.88 pixels)

Patient Port: 60 cm 10_30 l I IA
Hawicyca | Hawikcyca

Conventional G

110 Kvp 110 kvp 120 140 KVp
Dose Comparison (40 cm)

2.emA 20-80 mA

= 2 mSV

Slide Courtesy of Osnat Zak, GE Healthcare
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Philips BrightView

. 35-9913-56574-574 pf - Adobe Acobat Professional PSS o Y A0 e

File Edit View Document Comments Forms Tools Advanced Window Help
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Cardiac SPECT/CT (BrightView)

194 Ibs (88 kg) , Male, 49 yrs, Dx: Pre-op clearance, Abnormal EKG
= B0-second CT, tidal breathing and 12-second CT, end expiration BH

CT parameters: SPECT parameters:
60 second 12 second Persantine stress, 2.5 hrs p.i.

120 kVp/5 Ma 120 kVp/2.5 mA 35 mCi Tc-99m MIBI
10 msec pulse width continuous 64 x 64, 64 azimuths
1.2 mGy CTDI,, 0.79 mGy CTDlyq, 20 sec/azimuth, 1.46 zoom

Images courtesy of Radiological Associates of Sacramento

)125000999

a

nmAC LY D OO D D

60s HD FD FD 1D FD FD

Slide Courtesy of Ling Shao, Philips Healthcare

T ¢ o 0B
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Philips Predence SPECT/BT

£ 35-0913-56574-574,pdf - Adobe Acrobat Professional O T e P N oo

File Edit View Document Comments Forms Tools Advanced Window Help ®

t Create PDF ~ {L_\,. Combine Files ~ & Export ~ u:: Start Meeting ~ _.1 Secure ™ /" Sign ~ @ Forms * <p Review & Comment ~

Cl o i 3 /2 NN &7 & |8 ® 1205 - Bl (] § Find -

SPECT/CT Imaging: Hardware

Precedence (Philips Healthcare)

kVp: 90, 120 or 140
mA: 20 — 500
FOV: 50 cm (512 x 512 = 0.98 x 0.98 pixels) up to 150 cm (axial)
Collimation:
+ 6-slice:2x06, 6x0.75 6x15,6x3,4x454x6.0mm
+ 16-slice: 2 x 0.6, 16 x 0.75, 16 x 1.5, 8 x 3,4 x 4.5 mm
Slice Thickness: 0.65 - 7.5 mm (spiral), 0.6 - 12 mm (axial)
Scan Speed (spiral)
+ 04,05,0.75, 1, 1.5, 2 sec/360°; 0.28, 0.33 sec/240°
Patient Port: 70 cm
Resolution: 24 Ip/cm
Dose (CTDI): 12.85 mGy/100 mAs (head), 6.5 mGy/100 mAs (body)
Registration error < 4mm (one pixel)

Slide Courtesy of Ling Shao, Philips Healthcare
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Philips SPECT/BT (Astonish)

T 35-9913-56574-574.pdf - Adobe Acrobat Pofessiona Eg—— W B

File Edit View Document Comments Forms Tools Advanced Window Help

=T = — =0 =N ] ~ ,/;( ] = oy
.| Create PDF ~ I:E:h‘ Combine Files ~ \.‘}-‘ Export * 0| Start Meeting ~ [ Secure ~ &% Sign ¥ d Forms I Review & Comment =

] 5 Elot @3 5 /3 ) & | @@ 3% - Bl (4 Find .

SPECT/CT Imaging: Reconstruction
Astonish (Philips Healthcare)

« 3D Astonish OSEM Reconstruction
» Resolution, attenuation and scatter corrections
» Multiple-peak isotope
» >5 mm SPECT reconstruction resolution
« Half-time Acquisition
» Equal or better image quality with Astonish
» Typical SPECT/CT acquisition
* Bone scan
1 15 min SPECT + 2 min CT = 7 min + 2 min
= Cardiac scan
* 15 min SPECT + 2 min CT = 7 min + 2 min

Slide Courtesy of Ling Shao, Philips Healthcare
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Siemens SPECT/BT

| 35-0913-56574-574.pdf - Adobe Acrobat Professional . N

File Edit View Document Comments Forms Tools Advanced Window Help

44 Create PDF ~ o Combine Files (& Export = _1_1 Start Meeting ~ '.‘ Secure ¥ ,ﬂ Sign = |=| Forms ~ 7 Review & Comment ~
ar i=F 4

-} =9 =) ot @ o 3% /50 NIk &9 & | & & 139% -

SPECT/CT Imaging: Hardware
Symbia® T (Siemens Medical Solutions USA)

Scalable/Ugradeable
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Siemens SPECT/BT

T 35-9913-56574-574 pdf - Adobe Acrobat Professiona — . W B

File Edit View Document Comments Forms Tools Advanced Window Help

=Y = =T & fa = ’
) Create PDF ~ E‘J}. Combine Files = @_‘ Export » | Start Meeting » 5] Secure ~ _‘f//""( Sign ~ d Forms ~ 7 Review & Comment ~

El o @ 5 36 /5 fip &) & |8 ® 139% - 8=l ] Find -

SPECT/CT Imaging: Hardware

Symbia® T (Siemens Medical Solutions USA)
T T2 T6 T16
Collimation (mm) 2x1.0 to 2x5 6x0.5to 6x3 16x0.6 to 16x1.2
Max. speed (360°) 08s 06s 05s
Slices/rotation - 6 16
kVp 80, 110, 130
mA* 30-240 20 - 345
Slice width (mm) < 1-10 0.63-10 0.6-10
FOV (cm) 50 (512 = 512 = 0.98 = 0.98 pixels) up to 200 (axial)
Patient Port 70 cm

*CARE Dose 4D AEC+DOM dynamic dose reduction algorithm
(~8 — 12 mGy CTDIvol @ 130 kVp/90 ref. mA)

) = . & 9 MM Wt e T
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SPECT/BT Limitleri

o Hasta hareketi
e SPECT ve BT arasinda.

e SPECT goruntiuleme sirasinda kardiyak ve solunum
hareketi.
o Kontrast BT

e U haritasi kontrastl BT'de hentz basarili degildir.
e Nicel degerlendirme (Bq/ml)

e Radyonuklide bagl.
e Acquisition /yeniden islemleme bagldir
e Kalibrasyon teknigi henuz standardize edilmedi.
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SPECT/BT Gelecekte

Tum vicut SPECT/BT (PET/BT gibi)

Nicel degerlendirme

Kontrastli BT de p haritasini duzeltme
Kardiyak ve solunum hareketini dizeltme.

SPECT/BT kullanilarak 3D dozimetri ve tedavi
planlamak.
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Whole Body Bone SPECT/CT
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DMSA Tomo [- Corrected Recon], 91172012 Corona AC Bone 5.0

DMSA Tormo [- Corrected Recon], 91172012




Patient Name: YILDIRIM ELIF

Study Mame: Tumor Imaging
Series Description: 131 lodine Whalehordy

131 lodine “Yholebody 671452012

Patient ID: 566413

Study Date: 64 362012
Series Date: 6M 442012

DOB: 11111564

Study Mame: Tumor Imaging
Series Description: 131 lodine: Wholehocy 45 SAAT

131 lodine Wholebody 48 SAAT 651352012

Study Date: B/1352012
Series Date: 61 252012

o 72 SAAT 72. SAAT o 48 SAAT 48. SAAT
i
T N
s
S oy 70 :
B6 il T e oy 7
|
il ad
Anterior Posterior Anterior Posterior
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Patient Name: CELLAT HAYDAR

Study Name: Pelvis KALCA {Adult)

3 Hr Wholebody 5292012

Anterior

Patient ID: 508670
Study Date: 3/26/2012

Posterior

14
: I

DOB: 111873

KAN AKIMI IKAN HAYUZU 552972012

ki

A A
74
EN J

16sec 20sec

24sec 28zec

Phase 1

KAN AKIMI KAN HAVUZU 5292012

1 A

Yo
)
Fr:1

rh

Fr2

FPhase 2

STATIK 55292012
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%
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0
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Patient Name: BEKAR NALCI
Study Date: 101672012

3 Hr Wholebody 10162012

Patient ID: 884474

%

B

Anterior

Puosterior

DOB: 1119853 Study Name: Bone Scan

STATIK 10/1652012
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Bone Tomo [- Con

BE0s
Bone Tomo [- Corrected Recon], 1001

AC Hone 5.0 BEOs, 10

BE0s
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Patient Name: ETIK FATMA Patient ID: 451903 DOB: 5114i1975 Study Name: Tumor Imaging
Study Date: 5/14/2012

Octreotit Wholebody 5/15/2012 Octreotit Wholebody 5/15/2012
% %
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Anterior Paosterior Anterior Puosterior



Transverse
DQCTRO TOMO [ - Carrected Recon], 952482012

Sagittal
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