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Common artifacts on PET-CT images
CHEN Xiang, ZHAO Jun, GUAN Yi-hui
(Department of Nuclear Medicine & PET Center, Huashan Hospital, Fudan University, Shanghai 200235, China)
Abstract PET-CT realized the image fusion of PET and CT in one single machine. But some technical
reasons such as X-ray-based attenuation correction and nonsimultaneous acquisition between PET and CT
lead to some PET-CT artifacts which interrupt the image interpretation and may cause false-positive or false-
negative diagnosis. This review will talk about these artifacts, analyze the causes and discuss the possible
preventive measures.
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cose; artifacts
PET-CT , (~80keV) vy (511keV)
PET-CT , , X
PET CT PET CT o ,
, PET-CT o ,
. X Y
) ) , N 1.90, 2.26, 1.92,
o PET-CT , (global factor) ,
) ° CT
CT 2
1 CT
) 2 CT
1.1 CT 511keV s
PET i, (
, . )
; ( .
o PET (dedicated PET) ) o
511keV  %Ge ( S511keV CT  511keV vy
(s) i 6Ge , CT ~
, o CT CT
CT , X , PET
T 00ss ’ o Nakamoto Y U
PET , %Ge , CT



202 200549 1 %294 %5 M Foreign Med Sei*Sec Radiat Med Nucl Med, September 2005, Vol. 29 No. 5
4.3%~15.2% ( ) , 5
CT ( . , CT 1446HU =
)o 427HU o ,
511keV , CT
, X PET-CT o
o (X ), 1.3
) CT o
, PET-CT CT ,
, CT o Dizendorf E ™ ,
, PET  511keV PET
@ CT PET , CT  400~500HU
o %Ge o PET-CT
511keV , CT PET
. , CT %8Ge ,
(fluorodeoxyglucose , FDG) PET o N
. , CT [ ( ) 100 vs
PET-CT B 1.2~2.1], o ,
1.2 , o
, s 0.2% ( locust bean gum, LBG)
N N N N , 2.5%
CT PET CT PET ,
’ SGe ,
’ el o
CT o PET
CT , ,
o N (radiodensity )
PET-CT LXR , CT
, (
N ) CT o Antoch G 19 , 30
, 4 , 4
o , CT 2262HU,
PET-CT , PET 1878HU, CT
, 1058 HU, °
(implantable cardioverter defibrillator, 1CD) s
. Difilippo FP B 1CD (1.67m?*+ 0.11m? vs 2.0m* +
PET-CT 1.08m?),
; CT ; ;g ,
PET , :
50% ICD CT , PET . 2
30% , CT <1000HU PET o
PET BF-FDG



20054F9 H 529% 55 H] Foreign Med Sci*Sec Radiat Med Nucl Med, September 2005, Vol. 29 No. 5 203

; PET CT , CT
o , PET
, o , PET-CT
PET-CT , s
PET 2.2
, (3l PET CT
) o . , PET
2 CT PET-CT , ,
, 80ml , ; CT
60ml ( 3ml/s. 1.5ml/s ), , , , CT PET
50s, CT )
PET ) , , CT
o , PET CT
’ ’ el ’
PET , , R
CT , , CT >10mm,
1360HU 45%, 200 HU 10%~ s ,
15%, b, ", ; :
, o Yau ,
YY ™ (standardized
uptake value, SUV) PET o PET CT
, SUV , o
, SUV | ° , I,
, SUV , ,
SUV , SUvV 20 Osman MM~ P21 ,
0.46, ) )
SUV PET o , %Ge ,
, , PET PET
T/B o o PET-
CT 223 . CT
2
+1
2.1 (real-time position management, RPM)
PET CT , 10 ; PET
) , 10
, , PET , , CT
, PET PET o CT  PET

CT ) , , o Nehmeh SA ™



204

200549 H %294 %5 Foreign Med Sci*Sec Radiat Med Nucl Med, September 2003, Vol. 29 No. 5

, PET-CT
41%,
2.3

CT ,

o Nakamoto Y ™4

’

D cT

; @cCr
%Ge

CT )

’ ’

(0.84 £0.44

PET

PET-CT
GXGe
CT
CT
123

87

0.60 + 0.23,

); 6 CT PET SUV
2.5, 8Ge SUV 2.5,
, CT PET
) PET
, CT
3 CT PET-CT
3.1 CT (CT beam hardening)
N , CT
) CcT , CT
PET ,
o VisvikisD &I ,
CT PET
32 CT (CT truncation)
PET (60 cm),
CT (50 cm),
CT , R
CT PET

11

12

13

15

[13]
o]

PET ,

Zanzonico P. Positron emission tomography: a review of basic princi-
ples scanner design and performance, and current systems|J]. Semin
Nucl Med, 2004, 34(2): 87-111.

Kinahan PE, Hasegawa BH, Beyer T. X-ray-based attenuation cor-
rection for positron emission tomography/computed tomography
scanners|J]. Semin Nucl Med, 2003, 33(3): 166—179.

Nakamoto Y, Osman M, Cohade C, et al. PET/CT: comparison of quan-
titative tracer uptake between germanium and CT transmission attenu-
ation-corrected images[J]. J Nucl Med, 2002, 43(9): 1137-1143.
Dizendorf E, Hany TF, Buck A, et al. Cause and magnitude of the
error induced by oral CT contrast agent in CT-based attenuation cor-
rection of PET emission studies[]]. J Nucl Med, 2003, 44(5): 732-738.
Kamel E, Hany TF, Burger C, et al. CT vs ®Ge attenuation correction
in a combined PET/CT system: evaluation of the effect of lowering
the CT tube current[J]. Eur ] Nucl Med, 2002, 29(3): 346-350.
Goerres GW, Hany TF, Kamel E, et al. Head and neck imaging with
PET and PET/CT: artefacts from dental metallic implants[J]. Eur ]
Nucl Med, 2002, 29(3): 367-370.

Goerres GW, Ziegler SI, Burger C, et al. Artifacts at PET and PET/
CT caused by metallic hip prosthetic material[J]. Radiology, 2003,
226(2): 577-584.

Difilippo FP, Brunken RC. Do implanted pacemaker leads and ICD
leads cause metal-related artifact in cardiac PET/CT?[J]. J Nucl
Med, 2005, 46(3): 436-443.

Antoch G, Kuehl H, Kanja J, et al. Dual-modality PET/CT scanning
with negative oral contrast agent to avoid artifacts: introduction and
evaluation[J]. Radiology, 2004, 230(3): 879-885.

Antoch G, Freudenberg LS, Egelhof T, et al. Focal tracer uptake: a
potential artifact in contrast-enhanced dual-modality PET/CT scans
[J]- J Nucl Med, 2002, 43(10): 1339-1342.

Yau YY, Chan WS, Tam YM, et al. Application of intravenous con-
trast in PET/CT: does it really introduce significant attenuation cor-
rection error?[J]. ] Nucl Med, 2005, 46(2): 283-291.

Beyer T, Antoch G, Bockisch A, et al. Optimized intravenous con-
trast administration for diagnostic whole-body "F-FDG PET/CT[J]. J
Nucl Med, 20053, 46(3): 429-435.

Bockisch A, Beyer T, Antoch G, et al. Positron emission tomography/
computed tomography-imaging protocols, artifacts, and pitfalls[J].
Mol Imaging Biol, 2004, 6(4): 188-199.

Nakamoto Y, Chin BB, Kraitchman DL, et al. Effects of nonionic
intravenous contrast agents at PET-CT imaging: Phantom and canine
studies[J]. Radiology, 2003, 227(3): 817-824.

Beyer T, Antoch G, Muller S, et al. Acquisition protocol considera-



200599 H $29% 58 Foreign Med Sci*Sec Radiat Med Nucl Med, September 2005, Vol. 29 No. 5

205

tions for combined PET/CT Imaging[J]. J Nucl Med, 2004, 45(sup-
pl 1): 25s-35s.

2

—_

588-596.
Osman MM, Cohade C, Nakamoto Y, et al. Respiratory motion artifacts

16 Nakamoto Y, Tatsumi M, Cohade C, et al. Accuracy of image fusion on PET emission images obtained using CT attenuation correction on
of normal upper abdominal organs visualized with PET/CT[J]. Eur ] PET-CT[J]. Eur J Nucl Med Mol Imaging, 2003, 30(4): 603-606.
Nucl Med Mol Imaging, 2003, 30(4): 597-602. 22 Nehmeh SA, Erdi YE, Pan T, et al. Quantitation of respiratory motion
17 Osman MM, Cohade C, Nakamoto Y, et al. Clinically significant during4D-PET-CT acquisition[]]. Med Phys, 2004,31(6): 1333-1338.
inaccurate localization of lesions with PET/CT: frequency in 300 23 Nehmeh SA, Erdi YE, Pan T, et al. Four-dimensional (4D) PET/CT
patients[]J]. ] Nucl Med, 2003, 44(2): 240-243. imaging of the thorax[J]. Med Phys, 2004, 31(12): 3179-3186.
18 Goerres GW ,Kamel E, Seifert B, et al. Accuracy of image coregis- 24 Nakamoto Y, Chin BB, Cohade C, et al. PET/CT: artifacts caused by
tration of pulmonary lesions in patients with non-small cell lung bowel motion[J]. Nucl Med Commun, 2004, 25(3): 221-225.
cancer using an integrated PET/CT system[J]. ] Nucl Med, 2002, 43 25 Visvikis D, Costa DC, Croasdale I, et al. CT-based attenuation correc-
(11): 1469-1475. tion in the calculation of semi-quantitative indices of [18F|[FDG up-
19 Goerres GW, Kamel E, Heidelberg TN, et al. PET-CT image coregis- take in PET[J]. Eur ] Nucl Med Mol Imaging, 2003, 30(3): 344-353.
tration in the thorax: influence of respiration [J]. Eur J Nucl Med, 26 Cook GJR, Wegner EA, Fogelman 1. Pitfalls and artifacts in 18FDG
2002, 29(3): 351-360. PET and PET/CT oncologic imaging[J]. Semin Nucl Med, 2004, 34
20 Beyer T, Blodgett T, Blodgett T, et al. Dual-modality PET-CT imag- (2): 122-133.

ing: the effect of respiratory motion on combined image quality in

clinical oncology[J]. Eur J Nucl Med Mol Imaging, 2003, 30 (4):

( : 2005-07-04)

I8y

1001- 098X (2005)05-0205 - 05

PET-CT

PET-CT , .
PET . PET CT
18 ("F-FDG) PET-CT ,
; ; ; BF- ; ; ;
R814.42, R817.4 A

The clinical application value of “F-FDG PET-CT on the head and neck cancer
WU Hu-bing
( PET Center, Nanfang Hospital, The Nanfang Medicial University, Guangzhou 510515, China)

Abstract PET-CT is a good modality for localization of the malignant lesions. It is superior to PET in
the diagnosis, localization and guiding treatment for head and neck cancer. Possessing of the superiority of
PET and CT, PET-CT can improves the accuracy and confidence for diagnosis and staging and helps to reliably
distinguish malignant lesions from physiologic uptake and some inflammation. It is also helpful for guiding
more accurate radiotherapy. Although PET-CT has a lot of superiorities, it still has some shortcomings in the
diagnosis of the thyroid cancer, parotid gland tumor and in the discriminating malignancy from some active
inflammation.
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