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A Comparative Study of the Standard Uptake Values of the PET
Reconstruction Methods; Using Contrast Enhanced CT and Non Contrast
Enhanced CT
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Purpose: At the beginning of PET/CT, Computed Tomography was mainly used only for Attenuation
Correction (AC), but as the performance of the CT have been increase, it could give improved
diagnostic information with Contrast Media. But it was controversial that Contrast Media could
affect AC on PET/CT scan. Some submitted thesis’ show that Contrast Media could overestimate
when it is for AC data processing. On the contrary, the opinion that Contrast Media could be
possible to affect the alteration of SUV because of the overestimated AC. But it does not have a
definite effect on the diagnosis. Thus, the affection of Contrast Media on AC was investigated in
this study. Materials and Methods: Patient inclusion criteria required a history of a malignancy and
performance of an integrated PET/CT scan and contrast- enhanced CT scan within a 1-day period.
Thirty oncologic patients who had PET/CT scan from December 2007 to June 2008 underwent
staging evaluation and met these criteria. All patients fasted for at least 6 hr before the IV injection
of approximately 5.6 MBg/kg (0.15 mCi/kg) of ""F-FDG and were scanned about 60 min after
injection. All patients had a whole body PET/CT performed without IV contrast media followed by
a contrast-enhanced CT on the Discovery STe PET/CT scanner. CT data were used for AC and PET
images came out after AC. The ROIs drew and measured SUV. A paired t-test of these results was
performed to assess the significance of the difference between the SUV obtained from the two
attenuation corrected PET images. Results: The mean and maximum Standardized Uptake Values
(SUV) for different regions averaged over all Patients. Comparing before using Contrast Media and
after using, Most of ROIs have the increased SUV when it did Contrast Enhanced CT compare to
Non-Contrast enhanced CT. All regions have increased SUV and also their p value was under 0.05
except the mean SUV of the Heart region. Conclusion: In this regard, the effect on SUV measurements
that occurs when a contrast-enhanced CT is used for attenuation correction could have significant
clinical ramifications. But some submitted thesis insisted that the percentage change in SUV that
can determine or modify clinical management of oncology patients is small. Because there was not
much difference that could be discovered by interpreter. But obviously the numerical change was
occurred and on the stage finding primary region, small change would be base line, such as the
region of liver which has greater change than the other regions needs more attention. (Korean J Nucl
Med Technol 2008;12(3):235-240)

Key Words : Standardized uptake value, Attenuation correction, Contrast media

* Received: September 17. 2008.  Accepted: October 1. 2008, 134 Shinchon—dong, Seodaemun—gu, Seoul, 120-749, Korea
+ Corresponding author: Hoon Hee Park Tel: +82-2-2228-6064, Fax: +82-2-2227-7062
Department of Nuclear Medicine, Yonsei University Health System E-mail: hzpark@yuhs.ac

235



atostyle X123 3= 2008

M

[

PET/CT9] 7jik2 7]2] PETo| CTE Zgstoan 3
et or o AEE Qe AlsA =ik PET/CTH
ARz ofe] oFe] 271, E AT 28 oo o A=
upef, WA A& & A& a3t vlef, A mA| o] 7kA] HE
E AFT 4= 9 =k E=3F PET/CT7H] 9] 2JA|12] A5
T @2 ol ASltk PETHR-S| 4| RAE Sz EQ o
g Feje] CT71719F dotpho =i HARIE
o @5 TS B2 A4 Y AA P Akl
k™ PETo| A2k CT7]7]9] v]eps o <l 2t
A HAE] CTHARET ofuzl AHAoR: o g=A
Ak ol=gt U4 CTE o] 82 fsliA= 7159 CT2Y
I o] a4dFe] CTEG T 29A19] ARgol HasH =3
ok 29A ARgol §lole CTE g 4= ARt BH e
ekt s 2lska A F2Es Esket oA
FA ARG BEALR Stofg TS vf-p- §olsHA 3t
£98 = 2= itk sx|ul, T1%0F PET/CT AA} A| =
JAI7E A EA N e & 7 ks =AoRE ool &
QAR 40-140 keV A= O] vk 2K G o] §5He CTHA
of wlsted, 2FAE AMESE CTEANA= 2FA= <l
HA7F go] AN 511 keV| oWAE 7] Aubide: 29
A= Qlsf Ae] G2 WA @Al HaL o]= Qlsf H4EA
Al EAS 5HA o] PETY/olA &7E vehd 4= Qlot
£ o] ®HuEy|%w spirt””

ojeh= W= 2FAIZF HAEA HHF7E 7=
= Qlths odat wEA o= IRt M F Al (Standar-
dized Uptake Value: SUV)of| ®3}2] 7} glont AX
22l L v|AE Ferhs oHE ANHYEY 18
o2 2 dtoae 29419 3ol SUVe| ofmgt Ja&
vz =Aof| st vlnL - F keI

o lo
!
B

[e:

2 e W

ez A HY

PET/CT Whole Body Scan protocol

2. NCCT Scan

1. Preparation

3. PET Scan (Emission)

1. G7 ohied

2007\ 12404 20081 69 Afojof 2ol PET/CT
A A3 3 & 20 Ao dig Bakgo] gl
Firo] gl 24 oF 4} 309 Ao = (14, of:
16, AR 27~71A, HFAT: 49£114)) FFH 02 ZA}

L AHAF A FA A7 o)AF TAEE T, HAF

o I 6,69 mmol/l (120 mg/dl) ©]5Fc). WAL
2 FAFA 1583 QP& Fsho] o 500~1000 mLo
A== 3 3 56 MBq/kg (0.15 mCi/kg)2] "“F-FDG
AT AL Folls 280] 43 £71E u)

ol
© > R

maﬂf‘l

0 ot X
10

]
EU

-

|

o

& ox
32 o 2

>

jalss

filo

)

=2

ol

=)

"

(oY

o

)

)

3

fru

2

ox

filo

=

_?L

H

ol
2L

g FYsty

N AN
ol
ol
N

N
ol

flo o
2
NN

o
=

St A7 B2 AR Akl dstdiet 2FAE
ARE3HA] 982 CT (Non-Contrast CT: NCCT)E 187 2
3 188 PETAS 9903, 1 ¥ 29712 AMat CT
(Contrast enhanced CT: CECT)E 457} Z935l%tHFg. 1).
Zbzte] CTak9) A] 29 222 S}k CECT 219 4|
Z9A| 2+= OMNIPAQUE (Amersham Health Co., Ireland,
I mL & 825 300 mg 3£3h)E ARSIl 24 557719
ke 2 co BHE 252 mLo| SR FsIc, A
7]+= Dual shot injectorQ] Optivantage (Mallinckrodt, LIEBEL-
FLARSHEIM Co., United States of America)E ©]-83}%]
oh 294 79 F 602 Fo CTAAE A5 o] Bt
% NCCT9 CECTE 247} o], #4]H4e AAIste] =
7 PET9d= itk

PET/CT Discovery STe (General Electric Healthcare,

=

Fig. 1. The procedure of the examination consists of 4 stages. First, it takes 5 minutes for preparation. Second, NCCT Scan needs
1 minute. Third, PET Scan takes 18 minutes. Forth, CECT Scan needs for 4 minutes.
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Discovery STe (General Electric Healthcare, Milwaukee, MI, USA)

CT component

8 slices

Slice Thickness : 2mm

Reconstruction |
Method : Iterative '

PET component
BGO crystal / 3D Acquisition
Intrinsic resolution : 6.0mm FWHM
Longitudinal FOV : 157mm

Subsets : 28
Iterative : 2

I

Fig. 2. Discovery STe was used. In PET component, it acquired as a 3 dimensional mode. Intrinsic Resolution
was 6.0mm FWHM and DFOV was 70 mm and overlapping per bed was 9 mm. CT component used 8 slices
using 2 mm thickness. It took iterative mode as a reconstruction method having 28 subsets and 2 iterations.

A B

C. Heart
A. Liver

Fig. 3. On each patient, three of Region of Interest were drew both Attenuation Corrected PET image. (A) Liver
region was drew the middle of the right hepatic lobe of the right branch of portal vein. (B) Lung region was
drew the middle of the right superior lobe. (C) Heart region was drew the edge of the upper part of the
ventricular septum around pulmonary valve. Each ROI’s diameter was 200 mm on a circle shape.

Milwaukee, MI, United States of America) Scanner& A&
3}o] 3D (3 Dimensional)}J¥ o2 HJ3lon A8
(Crystal}2 BGOE AR5l 1:]- 315 E3l*5(Intrinsic Reso-
lution)2 6.0 mm2] HFx|ZLS ARE-31%1 1, DFOV (Display
Field Of view)= 70.0 mm, 3 Bed Overlap2 9 mm, 3D
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Table 1, Mean and maximum standardized uptake values (SUV) for different regions averaged over all patients

Regions NCCT (Mean+SD)’ CECT (MeanSD)" Increase of SUV (p value)

Liver SUVinax 2.48+0.59 2.97+0.59 16.5% (0.01)
SUVimean 1.99+0.41 2.13+0.41 6.5% (0.01)

Lung SUVinax 0.52+0.10 0.58+0.13 10.3% (0.01)
SUVinean 0.42+0.09 0.46+0.11 8.7% (0.04)

Heart SUViax 2.11x0.39 2.4120.42 12.4% (0.01)
SUViean 1.6120.32 1.7620.53 8.5% (0.23)

"NCCT; Non-contrast Computed Tomography, 'CECT; Contrast Enhanced Computed Tomography.
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