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The Effect of Intravenous Contrast on SUV Value in F-FDG PET/CT using
Diagnostic High Energy CT

Young Jin Jeong, MD. and Do-Young Kang, MD.
Department of Nuclear Medicine, Dong-A University College of Medicine, Busan, Korea

Purpose: According to the development of CT scanner in PET/CT system, the role of CT unit as a diagnostic tool
has been more important. To improve the diagnostic ability of CT scanner, it is a key aspect that CT scanning
has to be performed with high dose energy and intravenous (IV) contrast. So we investigated the effect of IV
contrast media on the maximum SUV (maxSUV) of normal tissues and pathologic lesions using PET/CT scanner
with high dose CT scanning. Materials & Methods: The study enrolled 13 patients who required PET/CT
evaluation. At first, the patients were performed whole body non-contrast CT (NCCT - 120 kVp, 130 mAs} scan.
Then contrast enhanced CT (CECT) scan was performed immediately. Finally PET scan was followed. The PET
emission data were reconstructed twice, once with the NCCT and again with the CECT. We measured the
maxSUV of 10 different body regions that were considered as normal in all patients. Also pathologic lesions were
investigated. Results: There were not seen focal artifacts in PET images based on CT with IV contrast agent.
Firstly, 130 normal regions in 13 patients were evaluated. The maxSUV was significantly different between two PET
images (p<0.001). The maxSUV was 1.1£05 in PET images with CECT-corrected attenuation and 10205 in PET
images with NCCT-corrected attenuation. The limit of agreement was 0.1£03 in Bland-Altman analysis. Especially
there were significant differences in 6 of 10 regions, apex and base of the right lung, ascending aorta, segment 6
& segment § of the liver and spleen (p<0.05). Secondly, 39 pathologic lesions were evaluated. The maxSUV was
significantly  different between two PET images (p<0.001. The maxSUV was 47420 in PET images with
CECT-corrected attenuation and 4.4+2.0 in PET images with NCCT-corrected attenuation. The limit of agreement
was 04208 in Bland-Altman analysis. Conclusion: Although there were increases of maxSUVs in the PET images
based on CT with IV contrast agent, it was very narrow in the range of limit of agreement. So there was no
significant effect to clinical interpretation for PET images that were corrected attenuation with high dose CT using
[V contrast. (Nucl Med Mol imaging 2006;40(3):169-176)
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Table 1. Clinical Data of Patients

No. Sex Age Diagnosis

1 M 57 Laryngeal cancer

2 F 45 Breast cancer

3 F 54 Breast cancer

4 M 49 Non-Hodgkin Lymphoma
5 M 69 Laryngeal cancer

6 F 36 Tongue cancer

7 M 69 Lt thigh mass

8 M 68 Healthy individual

9 M 57 Stomach cancer

10 F 63 Healthy individual

11 F 55 Breast cancer

12 F 50 Hedalthy individual

13 M 47 Non-Hodgkin Lymphoma

o 2D #A 49 (Region of Interest) & 1H T 133 ¢
R A BF o) 2do] A L $-= e R
AR, A s, 749 6, 8 BA 0 104 §F3:9 &
A, 108 FF9 $5d de 4F FH 248, 5 d5Z
T4 8% £59 S <9 1030 #4 398 1
S o) gl #x9 A vAgdAel d=Ho) £
Hao #4 99L& 18 maxSUVY Hounsfield Unit

A= gayez 2AA 7t 7t

CTE 0|28t "F-FDG PET/CT ZeIAl Mo X7+ SUV 240l DIXlE gst

Z @ol FAH e #F FL 5 HIpAH9
maxSUVSF HUE 29 AF9 44 A2 7aiinh
24 BHL SPSS 12 (SPSS Inc, USA)E o] &3tge
m, T 7k PET ¥49 A% €49 vAXE= paired
t-test T2 Wilcoxon 9% A4S AH&34491, & 1029

o] maxSUV #¢ *eolg] wlwE ¢ Bland-Altman 4
S A sk T3 2 A%-9 HU 49 &l 9 maxSUV
ke zolol R E A3 4 EAE APt p<0.05%
A9l o3t zhoj7t e ASE AFIALH AAE B

Fig. 1. There was no confrast-induced artifact at the retention site of contrast media (circle) on PET image with
attenuation correction using contrast enhanced CT.
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Table 2. Comparison of Change of the Mean MaxSUV and the HU Value between NCCT-PET and CECT-PET in 10 Normal Tissuss. (n=13)

. . NCCT CECT Increase of maxSUV(%)
Regions (Significance)
maxSUV HU maxSuVv HU
Upper lung 04+0.1 -297 £102 0.6+02 -219+139 38.6% ()
Lower lung 0.6+0.1 3544147 07402 -308+134 19.7% (*)
A. Aorta 1.2+0.2 64+5 15+0.3 190+47 18.1% (*)

F. head 0.5+0.1 552+101 05+0.1 553+122 1.3%
Up. liver (S8) 1.8+0.3 72412 1.9+03 126420 8.3% (M
Lo. liver (S56) 1.7+02 79+10 18402 142425 4% (%)
Spleen 1.4+0.2 82+29 1.6+0.2 181+48 14.3% (*)
T10 body 1.0+0.2 353+114 1.0+0.2 394+177 0%
Paraspinal m. 07103 70+14 0.7+0.3 82115 0%
liopsoas m. 0.6+0.2 75+11 06+0.1 88+16 1.6%
(Mean+3D)

* 1 p<0.05

AAorta : Ascending Aorta, F.head : Femoral head, Up. liver (S8) @ Upper liver (Segment 8), Lo. liver (36) : Lower liver (Segment 6),
Paraspinal & liopsoas m. : Paraspinal & lliopsoas muscle
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Fig. 2. The graphs showed fendency of increasing maxSUV from NCCT-PET to CECT-PET in both normal tissues (A)
and pathologic fissues (B).
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Table 3. Comparison of the MaxSUV Obtained by Attenuation Correction using NCCT and CECT in Normal and Pathologic Tissues. (Mean+SD)
Increase of
Regions maxSUV without enhance maxSUV with enhance maxSUV (%)
(p value)
Normal tissue 1.0£05 1.1+05 10 (0.001)
Pathologic tissue 3.7+2.1 40+2.1 8 (0.001)
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Fig. 3. Charts of Bland-Alfman analysis showed very narow range of limits of agreement between two maxSUVs obtained by
attenuation correction using NCCT and CECT in nomal tissues (A) and pathologic tissues (B).
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