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Quantitative Nuclear
Medicine imaging in TVGH

Bang-Hung Yang, PhD

Department of Nuclear Medicine and National
PET/Cyclotron Center,

Taipei Veterans General Hospital
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What do we have now for clinical diagnosis?

Neurology

1. eZIS SW: ECDSPECT imaging analysis

2. TRODAT-1 SW: TRODAT-1 SPECT imaging analysis
3. Corex ID SW : FDG PET imaging analysis
Cardiology

1.EF analysis (first-pass)

2. Heartsee for NH3 PET



easy Z-score imaging system (eZIS)

statistical analysis methods for automated diagnosis

perfusion SPECT images
regional cerebral blood flow (rCBF)
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/@\ Taipei Veterans General Hospital

J Nuci Med 1995; 36:1238-1248

A Diagnostic Approach in Alzheimer’s Disease

Using Three-Dimensional Stereotactic Surface
Projections of Fluorine-18-FDG PET

Satoshi Minoshima, Kirk A. Frey, Robert A. Koeppe, Norman L. Foster and David E. Kuhl

Division of Nuclear Medicine, Department of Internal Medicine, and Departments of Neurology and Radiology, University
of Michigan, Ann Arbor, Michigan

Fﬂr more than a decade, PET has been used to investi-

To improve the diagnostic performance of PET as an aid in  gate functional alteration of the brain in patients with
evaluating patients suspected of having Alzheimer's disease, we  Alzheimer’s disease (I-5). Various researchers have dem-
developed a fully automated method which generates compre-  onstrated metabolic and blood flow reductions in the pari-

AUTOMATED PET 3D-SSP ANALYSIS 3D-SSP Z-SCORE ANALYSIS

B - B B B P
@ =X Y Y-Xc.
Images

Anatomic
Standardization

Rotational
Correction ’ .
Stereotactic m?;a:ﬁ::al ‘ ’ .
Realignment . or group) ) .
)| L 4 W

3D-SSP Z-score
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easy Z-score imaging system (eZIS)

- developed by Prof. Hiroshi Matsuda, National Center of Neurology and
Psychiatry, Japan (NCNP; H ZA[E] 1745 tHHEAHFT H 000

| i
—
- Normal database (SPECT

Y~ N
Original SPECT ( Anatomic Smoothing '
standardization
SPECT template 0
PR \ f
' é“\’% Z-score map

Orlglnal MRI Gray matter (‘3 Anatomlc smoothmg ““ g

standardization Normal database (MRI)

Gray matter template 2, ‘ ( ‘ ( e
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/-score

Voxel normalization : global mean or cerebellar values

Z-score = ( [control mean] - [individual value] )/
(control SD)
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Taipei Veterans General Hospital

——

~—easy Z-score imaging system (eZIS)

99m
Tc-ECD SPECT BMBMWIEMRC)D
F—BR—Z% FWER | A W | pemommmsT HR(+H-)
ECD1-3yDB *2 1-3 % *1 21 1
ECD3-5yDB *2 355 * 18 45
ECD®6-10yDB *2 6-10 5% 17 51
ECD10-15yDB *2 10-15 &% 9 151
BEREE [———
ECD20-39yDB 20-39 &% 28 51
ECD40-59yDB 40-59 &% 30 41
L—— AC+
ECD60-69yDB 60-69 &% 40 151
ECD70y-DB 70 Ll E 40 151
ECD60-69y M & DB 60-69 &% BEDH 18 151
ECD60-69y W% DB 60-69 &% ZHEDH 22 51
ECD70y- %8 DB 70 LlE BEDH 20 51
ECD70y-0% DB 70 LlE ZHEDH 20 51
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Taipei Veterans General Hospital

- | Patient.C:\Users\cbdactor\Desktoph201606308-EARLY_IRACSCO01_DS_Resultint_-EARLY_IRACSCO0T_DS.img

e e R SPM2|mg
Dngmal of pallentC\Users\cbdoctorkDesktop\20180830\ EARLY_IRACSCO01_DS_Resultyt_-EARLY_IRACSCO01_DS.img

Result.C:\Users\cbdoctor\Desktop'201606304EARLY_IRACSCO01_DS_Resultichg_snt_-EARLY_IRACSCO01_DS_Z-GLOB.img

MRI:C:\eZISv3\surtace mri.ima
Original SPECT

(¢ StartEnd
" StepMode

Start ———— 10/53 3]
End ————f 50/83 3

CONTROL
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J
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Taipe1 Veterans General Hospital

For Hyperperfusion
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e A RAER
; Taipei Veterans General Hospital
File Edit View Z-SCORE
— MR 1 Fusion  Z-5core level
| J 100 Upper | J
J‘ 0 lower [ J
r FOIQT - - l_ FIK COlOl
BE 0
, o — —
1.”” v Dverlay
. |Grayscale v |
Color Map( MR 1): : _J Fatient ) Two Tail View

Color MapZ-Scare) : [>Cintipac-700 _'J

MEMO ID: |

Name:
Date: 2016/ 6/30

_/'/ esls
Age: |87 Version 3200

Gender:

NDB(ecd80y-(female)db)REF(GLOBAL)TMPL(ECD2_SPM2)(Settingl)

FA:' Specific YOI analysis

Report & OC l Save Settings
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R aipe1 Veterans General Hospital
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Taipei Veterans General Hosplnl
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For Early Alzheimer's
Disease



FDG-PET in 3 Major Dementias
FTD DLB




File Edit View Z-SCORE specific VOI

~MRI Fusion  Z-5core level ~Extent Threshol_q_—
100 Upper ' 6  Upper | ny= AL Voyels
| J pp = | J pp |300 =

J 0 lower | J W lower | [ J

- l" FOIQT - - I" Fix Color 0 2000

A\

100 %

[V Overlay [ White Background
. |G I vl F - :
Color Map[M R 1] ".39 :.scae = [ /& Normal-Patient r Two Tail View Specific YOI analysis
Color MapZ-Score): |9cntpac-/000 ] "7 Bafient-Norml lp for early-stage Alzheimer's disease ]

MEMO ID: | Name:|

r —— o
ol . ol 3 |
& specific VOI analysnsm e———— ‘ e - ;

Specific YOI analysis result (for early-stage Alzheimer's disease)

1. Severity of Regional Cerebral Blood Flow (iCBF) Decrease in Specific YOI (Pasterior Cingulate Gyrus, Precuneus, Parietal Lobule) 214 |fRenee
[the average of positive 2 scores in specific YOI)

2. Extent of Regional Cerebral Blood Flow ((CBF) Decrease in Specific VOI (Posterior Cingulate Gyrus, Precuneus, Parietal Lobulg) 4472 % Description
(the ratio of the number of voxels showing =2 in the specific V0. to the number of voxels in the specific V0I)

3. Ratio in the Extent of Regional Cerebral Blood Flow ((CBF) Decrease between Specific YOI (Posterior Cingulate Gyrus, Precuneus, 2.82 times Description
Parietal Lobule] and the Whole Brain

(when the (CBF decrease in the whole brain was determined to be 1)
However, the results of the analysis may differ under various conditions, such as a particular operating condition or subject bias.

Research uses Report output Save as csy Close
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Easy Z-score Imaging System (eZI5)

Zoom |15 v| [ Label 2]

Inferior

R-lateral

L-lateral

Posterior

Anterior

R-medial

: AR S v \Lh ™ "\ J Parietal
Alzheimer’s CER | A | SN | VT | g
: (o 1) (U™ oy 7‘\‘ f; L . Temporal
Disease ,_..\.' » . ./-q ’ ) < Q Posterior
W 4 (o < Cingulate
« . > 1 ]
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: et ] A~ Uy 32 ' Occipital
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Regional Cerebral Blood Flow (rCBF)
Decrease in Specific VOI (Posterior Cingulate
Gyrus, Precuneus, Parietal Lobule)

1. Severity: 2.14

(the average of positive z scores in specific VOI)

2. Extent: 44.72%

(the percent rate of the coordinates with a Z value exceeding the threshold
value of 2)

3. Ratio; 2.82

Cut-off level for diagnosing Alzheimer’s Disease
1. Severity: 1.19

2. Extent: 14.2%

3. Ratio: 2.22

Eur J Nucl Med Mol Imaging 2004;31:975-980
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q uantitative analysis
* Specific uptake ratio (SUR)

target — background
SUR = —9 J

background

*target : striatum, caudate or putamen

*background : occipital cortex, frontal cortex
or cerebellum

* unit : counts/voxel

Asymmetry

|SURright striatum — SURleft striatum' X 2

Asymmetry = X 100%

SURright Sstriatum + SURleft striatum

Taipei1 Veterans General Hospital 24



TRODAT Tool
colormap: PET v ROI
Bang-Hung Yang & Tung-Hsin Wu 7 ;J
Department of Biomedical Imaging &

dinlaeinal Srian

P, P
National Yang-Ming Urniversity

Processing (single file di... R

Parameter Setting

Parameter Defaults

SUR(R) SURI(L) Asymmetry Global
caudate 0.7830 0.7480 -0.0457 &
putamen 04156 0.6980 05071
chriatum NAANA_ NARNG 01943 >
- SUR(R) SURI(L) Asymmetry | Cerebellum
e i caudate 12800 1.2353 -0.0355 A
Reset putamen 08103 llrfis! 0.3644
chriabiin 09953 114495 01438 b
Quit SUR(R) SURIL) Asymmetry | Occipital
ul C A PR P
caudate 15114 14621 -0033 o
putamen 0.9940 1.3917 0.333
chriatim 11978 1 3R7AR N1324 2



Anterior

Left Lateral

Huang,Ming Kun, 17367781, 78Y
Brain PET/CT, 18 May 2018, 15:54:02

Right Medial

Right Medial

Superior

Left Medial

Inferior

Cortical Regions

V/GH Taip;
Discovery STE|

Parietal Association
Temporal Association
Frontal Association
Occipital Association
Posterior Cingulate
Anterior Cingulate

Medial Frontal

Medial Parietal

Sensorimotor

Visual

Caudate Nucleus

Cerebellum
Vermis
Pons
Average Association

Averaged Cerebral
Global Average

1.10
0.10
0.21
1.36
1.91
-3.27
-3.37
-0.01
-1.02
539
4.57
-1.98
-1.77
-2.42
-2.38
-3.56

1.77
139
0.84
-0.01




7, 3D_Brain
250mm, FDG, 01:04:57

et EL

Right Lateral Left Lateral

Right Lateral Left Lateral

Left Lateral

Right Lateral Laft Lateral

Right b

Right b

Huang,Ming Kun, 17367781, 78Y
Brain PET/CT, 18 May 2018, 15:54:02

Discovery STH
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, Father of Flow Quantitation

K. Lance Gould, M.D.

e Professor, Division of Cardiovascular
Medicine, Weatherhead PET Center
for Preventing and Reversing
Atherosclerosis

e The Martin Bucksbaum
Distinguished University Chair,

The University of Texas Medical
School at Houston

12 years, > 100 million USD:

[




HeartSee

S
%

r
Early ;

o
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myoudvancdcommrydum before a heart attack a pman
Poslnv Emission Tomography ( PET ) of early mducodb odno e heart.
The only program with proven non-invasi of early :"

510(K) No. K143664

Gould
Guidelines for
Prevenimg amd
Reversing

http://www.uth.tmc.edu/pet/

K. Lance Gourp, M.D.

How You Can Prevent
or Reverse Heart Disease

amazon
N7
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Coronary Flow Report

| ) Date: May 03 2018 Isotope: NH
Partial Volume Corrections: Art=1 Myo0=0.9
Rest Arterial=5.32 Stress Arterial=3.63
Rest Location=High Ascending Aorta Stress Location=High Ascending Aorta

Coronary Flow Capacity Map

Lateral Inferior Septal Anterior

100% Normal flow capacity comparable to healthy young volunteers.
0% No ischemia. Minimally reduced flow capacity.

0% Moderately reduce‘d, sometimes angina or STA with dipyridamole stress.
0% Severely reduced, usually angina and STA with dipyridamole stress.

Plot of Flow Values for Capacity Map Coronary Flow Capacity Color Scale

FS

[l Healthy young volunteers
P Minimally reduced (risk factors only)

W Mildly reduced (stal
WModerately reduced (possible ischemia)
.Severely reduced (definite ischemia)

WM Myocardial steal (definite ischemia)

w

Coronary Flow Reserve (CFR)
N

LN LI L L L LB L LB |

0 1 2 3
Stress Flow (cc/min/gm)

Pixel © Pixel flow > 3.0 or CFR> 4.0
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Standard FDG-PET/CT imaging protocol

\.b -’

"

| e
' =1 Fused PETICT
| S

J Nucl Med 2004; 45:255-35S 36



T=>» Attenuation Correction
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: o
e =)
i Adipose tissue
=
054 Bk B - Water - 0.495
: Tissues (liver, blood, pancreas, skin)
= Spongiosa
bone ~ 0.406
. o
e Femur
Air-water mix Waler-bone mix » Cortical
T | T T T
-1,000 -500 ] 500 1.000 1,500
‘ Water
Air CT Hounsfield Units (HU)

FIGURE 5. Plot of ratio of p(511 keV)/u(70 keV) as function of
CT Hounsfield unit (HU) for reference tissues, as given by Inter-
national Commission on Radiological Protection in 1975 (25).
Scaling factors used in algorithm of Kinahan et al. (26) for soft
tissue (water) and bone are indicated by horizontal lines.

] Nucl Med 2004; 45:255-35S



CT-BASED ATTENUATION CORRECTION (CT-AC)

P WE) (em)
0.16 4

0.14 A1
0.12 4

pg-map at 511 keV 0.10 1

0.08 A1
0.06 A

Reproject ACFs | 0047

Air-water Water-bone
0 L p 1 1] 1
-1,000 5 “vio -1,500
@ 'U(E N
CT scan at ~70 keV Resampled CT scan

J Nucl Med 2008; 49:938-955 Bilinear scaling function
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GE Healthcare
S e

Benefits of ASIR-V" Reconstruction
for Reducing Patient Radiation Dose
and Preserving Diagnostic Quality
iIn CT Exams

Full Dose FBP
3.30 mSv

_4

Full Dose FBP
3.30mSv

imagination at work

Authors: Jiahua Fan, Meghan Yue, and Roman Melnyk

Low Dose FBP Low Dose ASiR-V
1.04mSv 1.04mSv

Low Dose FBP Low Dose ASiR-V
0.52mSv 0.52mSv



« Image reconstruction

using simple

backprojection.

2 views 4 views 10 views 18 views

» Filtered backprojection

HirTaE Ty it

i |y Ceb | S (FBP) using different

A e s

viewing angles.

36 views 60 views 90 views Original

42



dlive reconstru

X-Ray Focal Spot

s Statistical-Based Model-Based
T Iterative Reconstruction Iterative Reconstruction
:"'. Statistical Models Optic Model
" . I l-: )
R, Qs
X-Ray Detector \l/ @
Acquired Raw Data : DataF
i = | Comparison | <= ===~- ara krom
From Projection pl Virtual Projection
W N
Differences Serve To I VWV
¢ — — -~ Update Initial : Forward Projection
Filtered Back : Estimation @ !
Projection | : @
: Multiple Iterations
I
V {===d
Image

Reconstruction

AJR. 2015:205(1): W19-31.
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PET/CTRA?; L=

i# * oK BEAEE TR RIS o ’Eb - AB1E (background) % 18F-FDG (Fludeoxyglucose)*x

e & R R (BI2A) - KB Bl e 2 F“J:Q? » A G taT o ban it
# & (hydroxyapatite, HA; 200mg/cm3)’1+ kit RS BT R FTER

4l s e 2 kAR A EF R ?‘U%Ei w8 leic gt e 2 KR R (R
2B) » B BN B B MR R 2 3 kR dohot spot -

(A) (B)
HA

Background
(2.15kBg/ml)

8:1
(17.2kBg/ml)

4:1
(8.62kBg/ml)

44



on

K,HPO,
Background
=~ (5.3 kBg/ml)

S
(42.4 kBg/ml)

4:1
(21.2 kBg/ml)
Description Classification Parameters

kVp 120

mA 120, 80, 60, 40, 20, 10
Rotation time (s) 0.5
CT Pitch bk
Scan mode spiral

FBP, ASIR 10%, ASIR 30%, ASIR 50%,
ASIR 70%, ASIR 90%, ASIR 100%
Emission time (min) 10
PET Scan mode 3-D mode

FOV 70

Reconstruction




PE magmg Analysis

Air

« Standard Uptake Value, SUV

Pixel Value (1) xWeight(kg)
Dose(Bq)

X 1000(1‘%)

/46

\  OsiriX Imaging Software

| 7S Advanced Open-Source PACS Workstation
DICOM Viewer

3D Viewer ROl Plugins Recent Studies
v D|splay DICOM Overlays 3O

BKG 0%l

Convert fmmlto SUV

Do nothing: don't convert values and don't display SUV
© Convert all pixels to SUV
8 . 1 Display SUV for pixel under the mouse

Values stored in the DICOM file for this study:
Moditying this value WILL change the SUV values!

Patient's weight (Kg): 1.1|

Injected Dose (MBq): 7.453

Corrected Dose (MBq): 3.070

Injection Time: 2015598108 T47:20:00 Edit
Acquisition Time: 2015598108 T49:40:29 Edit

Half-Life (min.): 109.77

Warning

(‘; o Following formula is used: . L
Las J) 7 f
. SUV (g/mi) = Pixel value (Bg/mli) * Weight (kg) / Dose (Bqg) * 1000 (g/kg)

Dose is corrected by the half-life, in relation to the Acquisition Time and the
Injection Time. Corrected dose = Dose * exp ( In{2) / Half-life)

Depending on the constructor of the PET modality, the result can vary. Compare
these SUV values with the values obtained d ly on the PET dality, before
using them.

DO NOT USE THESE VALUES FOR CLINICAL DECISIONS !

« Statistic analysis : Independent t-test, cancel | D



(C)CT ASIR70(40mA) (D)CT ASIR100(40mA)



... Clpaameter
/ kVp mA

20

40

60

8o

120

S

0.5

0.5

0.5

0.5

0.5

0.5

FBP

ASiR10%
ASiR30%
ASiR50%

FBP
ASiR10%
ASiR30% ASiR50%

FBP
ASiR10%
ASiR30% ASiR50%

FBP
ASiR10%
ASiR30% ASiR50%

FBP
ASiR10%
ASiR30% ASiR50%

FBP
ASiR10%
ASiR30% ASiR50%

Reconstruction methods

ASiR70%
ASiR90%
ASiR100%

ASiR70% ASiRg90%
ASiR100%

ASiR70% ASiR90%
ASiR100%

ASiR70%
ASiR90%
ASiR100%

ASiR70%
ASiR90%
ASiR100%

ASiR70%
ASiR90%
ASiR100%

-

48




PETFBP—lomA

PETASiRlO—lOInA PETASiR3o—

10mA

PETFBP—zomA’
PETASiRlo—zomA
PETASiR30—zomA

PETASiRlo—40mA

PETFBP—60mA
PETASiRlo—60mA
PETASiR30—60mA

PETFBP—SomA
PETASiRlo—SomA
PETASiR;o—SomA

PETFBP—lzomA’
PETASiRlo—lzomA

PETASiR3o-120mA

PETASiR 0-120IMA

PETASiR?O—lOmA,PETASiRQO—lOmA ) I:)ETASiR100—10mA

IDETASiR?O-ZOmA’ PETASiRQO-ZOmA’ IDETASiRlOO-ZOmA

I:)E-I-ASiR7O-4OmA I3ETASiR90-4OmA I:)E-I-ASiF2100-4OmA

P ETASiR?O-BOmA’ P ETASiR90-60mA , P ETASiRlOO-GOmA

I:)ETASiR7O—80mA I:)E-I-ASiR90—80mA I:)E-I-ASiR100—80mA

PETASiR?O-lZOmA, PETASiRQO-lZOmA I:)ETASiF\’100-120mA

PET parameter / -~
—
PET-CTAC
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PETFBP(lZOmA) PETFBP(SOmA) PETFBP(6OmA)

K,HPO 4:1
Ai’: 1 a

PETFBP(4OmA) PETFBP(ZOmA) PETFBP(lomA)

> 9 9
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// |

SUV 8:1 41 K,HPO, Air Background
Class?fEcTation MeantSD R?  MeantSD R?  MeaniSD R?  MeantSD R?  MeantSD R
FBP(120mA) 4961069 1 2574032 1 01810.06 1 0181006 1 0.7510.05 1
FBP(8OMA)  4.9710.69 0.998 2.58%0.33 0995 0.18t006 1  018%0.06 1 0.7510.05 0.987
FBP(6OmA)  4.9810.69 0.997 2581033 0991 0.18%0.06 1 0181006 1 0.7510.05 0.991
FBP(40mA)  4.9870.69 0.998 2.5710.33 0989 0.18:006 1  0.18%0.06 0972  0.750.05 0.985
FBP(20mA)  4.9970.69 0.998  2.59t0.33 0995 0.1870.06 0.985 0.1870.06 0947  0.7510.05 0.985
FBP(10mA)  5.03t0.70 0999  2.670.33 0.997 0.1810.06 0.935 0.17:0.06 0871 0.7610.05 0.982
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standard uptake value [ SV
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PET egp(10ma) PET asir10(10ma) PET asirzo(10ma) PET Asirso(10ma)
PET psir70(10ma) PET Asiroo(10ma) PET psir100(10ma)

R
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e

SUV 81 41 K,HPO, Air Background
PET
Classificatio MeantSD R2 MeantSD R2 MeantSD R2 MeanzSD R2 MeantSD R2
n
FBP(10mA) 5.0310.70 1 2.6010.33 1 0.1810.06 1 0.1710.06 1 0.7610.05 1
ASiRi10
.03t0.70 1 2.6010. 1 0.1810.06 1 0.1710.06 1 0.7610.0 1
(1omA) 5.0310.7 33 7 7 5
ASiR30
.03t0.70 1 2.6010. 0. 0.18%0.06 1 0.1710.06 0.966 0.7610.0 1
( % omA) 5.0310.7 33 999 7 9 7 5
ASiR50
.03t0.70 o. 2.6010. 0. 0.1810.06 1 0.1710.06 0.966 0.7610.0 1
(1omA) 5.0310.7 999 33 999 7 9 7 5
ASiR70
.03t0.70 o. 2.6010. 0.998 0.1810.06 0.98 0.1710.06 0.966 0.7610.0 1
(1omA) 5.0310.7 999 33 99 904 7 9 7 5
ASiRgo
.03t0.70 o. 2.60t0. 0.998 0.1810.06 0.98 0.1710.06 0.966 0.76t0.0 1
(1omA) 5.0310.7 999 33 99 904 7 9 7 5
I?ISOIRIO! §) 5.03f0.70  0.999 2.6010.33 0.997 0.18%0.06  0.984 0.1710.06 0.913 0.76%0.05 1
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Noise of 10mA CT
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Radiation Dose Concerns
From Image Wisely (web of ACR and RSNA)

Typical acquisition techniques used for whole-body FDG-PET-CT imaging

Study Injected Activity Effective Dose Estimate
PET® (5-15] mCi "*F-FDG Injected 3.5-10.5 mSv
(185-555 MBQ)
CT for diagnostic purposes® [110-200] mAs’ 11-20 mSv
CTDIvol = [8-14] mGy
CT for anatomic localization® [30-60] mAs® 3-6 mSv
CTDlvol = [2-4] mGy
CT for attenuation correction only® [5-10] mAs” 0.5-1.0 mSv
CTDIvol = [0.3-1.0] mGy

For ease of companson, all CT studies presented are performed with 120 kVp, pitch 1.375, 40 mm collimation,

900 mm scan range, average tube current-time product.
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PET Diagnostic Accuracy: Improvement with In-Line PET-
CT System: Initial Results

TABLE 1
Differentiation of Classified Lesions
PET PET-110- PET—410- PET-&0- PET-120-
Classification Alone mé CT ma CT mé CT ma CT
Turmor | 37 |35 |35 137 137
Inflarmmaticn 40 50 56 55 55
Other lesion 44 54 57 59 59
Total (n = 287) 221 (77 239 (83) 248 (86) 251 (87 251 (87)

Mote.—MNumbers in parentheses are percentages.

TABLE 2
Analysis of Lesions Classified as Tumors

Lesion  PET Alene  PET-10-mA CT  PET—40-mA CT  PET-80-mA CT  PET-120-mA CT

Tumor 137 135 135 137 137
TP 123 133 133 135 135
FP & I 1 1 1
FMN a8 I 1 1 1

Radiology 2002; 225:575-581 58



TABLE 3
Analysis of Lesions Classified as Tumors Compared with 5tandard of Reference

PET-10-  PET-40-  PET-80-  PET-120-

Result PET Alone mA CT mA CT mA CT ma CT

TP 123 133 133 135 | 35
T 84 1009 112 115 115
FP & I I I 1
Fi 13 5 5 3 3
Undecided a1 {21} 39 {14 36 {13) 33{12) 330012
Sensitivity (%) o0 98 Q8 o8 o8
Specificity (%) Q3 a9 Qg Qg Q9
Accuracy (%) a1 o7 o7 o8 o8
significance of differences®

Between PET-CT and PET alone =01 =05 =05 =05

Between PET-CT techniques [ S M5 IS

Mote.—Mumbers in parentheses are percentages of 287 lesions.
* McMemar test (x°), step-by-step analysis. N5 = not significant.

Radiology 2002; 225:575-581 59




/

=sided-intrapulmonary mass (sarcomatoid-tumor) in a
76-year-old male patient. (a) Transverse FDG PET image
shows pathologic uptake of FDG (arrow in a—e) in the
infracarinal region and physiologic uptake of FDG
(arrowhead in a—e) in the heart. (b) Transverse PET-10-mA
CT scan at the same level as a shows the tumor to be in the
left atrium. (c) PET-40-mA CT, (d) PET-80-mA CT, and (e)
PET-120-mA CT images at the same level as a and b do not
give additional information.

Radiology 2002; 225:575-581 60
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Imaging Artifacts from
CTAC
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Imaging Artifacts from CT

1. Metal Artifacts
&S ~ BRI ~ BEER ~ 82 - ECGERF -~ AL
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2. Motion Artifacts
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Potential image artifacts generated from CT-AC
B

J Nucl Med 2008; 49:938-955 65



J Nucl Med 2008; 49:938-955
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Metal Artifacts

A:¥ = 3 £ %M 3,5CT streaking artifacts
B:PET # 15 FIAC e B A4 7 m )= ¥ = chuptakey 3
C:PET i AC & i

(J Nucl Med Technol 2005; 33:156-161)
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BenignPathological Variants: Hip_Prosthesis
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PET HACCoronals
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€T Sagittals PET Sagittals Fused Sagittals PET NACSagittals
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Epilepsy

74



2 .
U aeEur 'L e
» P <P,
e uﬁo».

Oral CM

7



What’s different?
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Axial Volume 2/ \Volume 1
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Imaging Artifacts from
physiological function
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Truncation
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Truncation
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Early phase
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Delay phase
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CT Coronals

PET Coronals

Fused

Coronals

PET NHACCoronals






CT Transaxials

Fused Transaxials

PET Transaxials

PET MACTransaxials
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PET HACCoronals
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- Benign Pathological Variants:.Eractures
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Common sites of skeletal muscular uptake:

Ocular muscles

Muscles of mastication
Neck strap muscles

Tongue - especially the base
Larynx

Forearms

Hands
Large muscles of the legs
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PET Tramsaxials

PET NACTransaxia
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