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Attenuation Artifacts in Thorax and Abdomen

No Attenuation
Correction

Attenuation
Correction

24 28 2

* Transmission scan (MAC)
- Smoothing options
- T+E correction
- Segmented attenuation correction (SAC)

» Operator-specified ellipse (CAC)
» Edge-finding in sinogram (autoCAC)
Operator-specified convex polygon

= CT based attenuation correction

Transmission Attenuation Measurement
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Attenuation losses - PET and SPECT

Events surviving attenuaton PET vs. SPECT
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Segmented Attenuation Correction

Measured §i

Segmented j

CT-based attenuation correction (low noise)

- Air - Muscle -~ Bone
03
wp
(cmig)
g3 P3 0.
0.1
[}
P g 5 °
Rod sources Segmented
Transmission source strength %:kev
Standard PET:  0.1-1 6Bq
CT-based: 2 10¢ 68q Scaled:
511 keV

CT Based Attenuation Correction

@ Scaling, Segmentation (soft tissue, bone, lung (density vanes 30%)),
Hybrid
@ Procedure
- Reduce CT image to 128 x 128 matrix
- Transform CT pixel values to 511 keV linear attenuation coefficient
- Forward project the attenuation image
- Smooth the sinogram with 8 mm Gaussian filter

- Apply to emission data

CT Based Attenuation Correction

@ Scaling:
5 £l EO N
T vahog (MO
TABLE L Maze a¥enuation sttacaticn ia Y. Dads sew fron Fabbll (v, 9}
45 koW 500 eV Ravio of totals

Material  Photoelee,  Compton Total Phetoeles Compton Total 80 keVi500 keV
Aix 0.608 0161 ©.167 40.601 0.087 6.087 192
Rater Q.008 017 0.124 <4.00) 0.037 0.097 190
Muscle Q.50 0.176 €185 <nont U296 .098 180
Bone 2.004 0.175 0.299 <0.601 0.093 0.08% 236
Totlan —- - - G188 - - 0.087 185

PET/CT A3 JHE S|

@ Works well for rigid organ: brain
& Two image sets contain little correlative information

o Differences between two scans: patient movement,

patient positioning
@ Uncontrollable differences: internal organ movement

@ Non-linear image warping;: labor intensive
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The hardware approach (1998)

e =

PET/CT =

el R

Somatom AR.SP ECAT ART

CT console

PET console
Usefulness, Performance improvement, Major vendor interests

CPS PET/CT (Biograph)

Discovery LS
3D ECAT HR+
- 70 cm port
- no septa, no rods Highest Performance. . .
+  Somatom Emotion T
- 0.8 s spiral CT PEAdv X
- 50 em FOV ance NXi
Highest Sensitivity
Software Best Resolution
: éXr" %zdp:fg_orm Lowest Scatter Fraction
- fusion viewer o Fastest Quality Imaging
) FT“S{__’ em co-scan LightSpeed Plus
- floor-mounted rails :;Slice I-(lie“c“?lll (IITBOd
seconds Whole
- flat pallet for RTP CPS PET/CT 0,625 mm slices y
at ’
UPMC
CPSPET/CT

PET/CT scan protocol university of pittburgh PET/CT scanner

Spiral CT: 1-5 min
160 mAs; 130 kV; 1.8 -

] 2
CT PET

FUSION

scatter correction

aftenuation correction
WB PET: 6-40 min

10 mCI; 60 minuptake . ® %% g’
-
; © ', FORE

3 o e OSEM
CT PET Fused PET/C1
PET

ADAC Pinnacle

CPS PET/CT scanner:
patient study

i i P
syngo fuswn viewer $

68 year-old male
Nodules in right lung
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Lung Cancer

DISCOVERY LS

Bringing You....

A WHOLE NEW WORLD

of PET/CT

Challenges in Clinical Imaging

@ Arm position: raised or down

@ Transverse FOV: CT - 50 cm, PET — 60 cm

- Truncation of CT -> accuracy of attenuation correction

@ Respiratory motion

- CT: inhalation, PET: normal breathing
- CT, PET: shallow breathing

Future Design

@ Cohesive system integration: avoid duplication of data

acquisition and image reconstruction systems
@ Disease management approach
@ High sensitivity panel detector: whole-body scan time

<10 min

_18_




