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Purpose: Integrated PET/MRI has been developed recently has become a lot of help to the point oncologic,
neological, cardiological nuclear medicine. By using this PET/MRI, a p-map is created some special MRI
sequence which may be divided parts of the body for attenuation correction. However, because an MRI contrast
agent is necessary in order to obtain an more MRI information , we will evaluate to see an effect of SUV on PET
image that corrected attenuation by MRI with contrast agent. Materials and Methods: As PET/MRI machine,
Biograph mMR (Siemens, Germany) was used. For phantom test, 1mCi "F-FDG was injected in cylinderical
uniformity phantom, and then acquire PET data about 10 minutes with VIBE-DIXON, UTE MRI sequence
image for attenuation correction. T1 weighted contrast media, 4 cc DOTAREM (GUERBET, FRANCE) was
injected in a same phatnom, and then PET data, MRI data were acquired by same methodes. Using this PET,
non-contrast MRI and contrast MRI, it was reconstructed attenuation correction PET image, in which we
evanuated the difference of SUVs. Additionally, for let a high desity of contrast media, 500 cc 2 plastic bottles
were used. We injected "F-FDG with 5 cc DOTAREM in first bottle. At second bottle, only "F-FDG was
injected. and then we evaluated a SUVs reconstructed by same methods. For clinical patient study, rectal
caner-pancreas cancer patients were selected. we evaluated SUVs of PET image corrected attenuastion by
contrast weighted MRI and non-contrast MRI. Results: For a phantom study, although VIBE DIXON MRI
signal with contrast media is 433% higher than non-contrast media MRI, the signals intensity of p-map,
attenuation corrected PET are same together. In case of high contrast media density, image distortion is appeared
on p-map and PET images. For clinical a patient study, VIBE DIXON MRI signal on lesion portion is increased
in 495% by using DOTAREM. But there are no significant differences at p-map, non AC PET, AC-PET image
whether using contrast media or not. In case of whole body PET/MRI study, %dift between contras and non
contrast MRAC at lung, liver, renal cortex, femoral head, myocardium, bladder, muscle are -4.32%, -2.48%,
-8.05%, -3.14%, 2.30%, 1.53%, 6.49% at each other. Conclusion: In integrated PET/MRI, a segmentation p-map
method is used for correcting attenuation of PET signal. although MRI signal for attenuation correciton change
by using contrast media, p-map will not change, and then MRAC PET signal will not change too. Therefore,
MRI contrast media dose not affect for attenuation correction PET. As well, not only When we make a flow of
PET/MRI protocol, order of PET and MRI sequence dose not matter, but It's possible to compare PET images
before and after contrast agent injection. (Korean J Nucl Med Technol 2014;18(1):19-25)
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Fig. 2. Aprocedure of attenuation correction of PET/MRI. The p-map
that has four segmentation is made by MRI for attenuation cor-
rection of PET raw data.

Fig. 1. This patient has osteosarcoma at right femur shaft. T1 weighted image (A), T1 weighted image with contrast media (B), positron

emission tomograph (C), PET/MRI fusion image (D).
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Fig. 3. To make a p-map (B) need a VIBE-DIXON sequence which include in-phase, opposite-phase, water image,
fat image (A). According to MRI signal intensity, p-value is assigned 4 segmentation - air, lungs, fat, soft tissue (C).

Fig. 4. This image is for pancreatic head Ca. Pancreas head cancer is not distincted at T1 image (A). But we can recognize alegion por-

tion at contrast enhanced T1 image (B).

Fig. 5. Uniformity phantom was used for normal density contrast
media (A). Plastic bottle was used for high density contrast me-
dia (B).
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Fig. 7. Dotarem made by Guerbet Co. Ltd. France, is T1 weight-
ed contrast media. So we will diagnose a pathological change in
anatomical T1 image.
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Fig. 8. Cylinderical uniformity phantom is on the spinal coil, sur-
face coil with 2 MRI phantom at both sides.

UTE sequence A= A%lal, A2st 9% ol& 3l
axial T1 FAFS A o] fusionS 5}tk Non contrast PET/
MRI A780] Evbd vl dotarem 8 ccE il WHE &, 9]
A Afols B8 Ao A PET, VIBE DIXON, UTE,
T1 GAE o] contrast enhanced PET/MRI JARS: &
St} Reconstruction®] 2 E|H 2 A ARE- Z359] VIBE
DIXON, UTE, T1, 4] 24 = PET %AkoA ROIZ 5
o A&
o2 Aygro] B& 931, "F-FDG 18MBqE
%, non-contrast PET/MRI H|o]E|& d+&=th 1
dotarem 4 mLE Y31 contrast PET/MRI A4S
A g 2] SUVE] Hfol2 b5, H7FahechFig. 8).

2) Bk AR} A 4 B % 2G4 At
L PET/MRI A2 5t 2k2 Aljaksict. 24 Al
oK B 5, MRLZAS 913t EOIAS 2
sk, ol Fhelietel el ehelg Sk, eln “F-FDG
£ 57 Akg) x 0.14 [mGi] Y& 3L, 1A17F 52 -4



LM 9 321 PET/MRIO| 01 MRI ZEH7t PETO| D|X[= Fa

Fig. 9. Left image is coronal u-map for applying attenuation correction of PET signal (A). Right image is an attenuation corrected PET im-

age by using MRI p-map (B).

Fig. 10. MRI signal with contrast media is 433% higher than non contrast image (A). But signal of both u-map (B) and attenuation correc-
tion PET image(C) are same together.
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Fig. 11. Some distortion of bottle shape appeared. At high den-
sity contrast media MRI p-map.
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Fig. 12. This images are regional PET/MRI. Even if MRI signal increase (A), signal of p-map (B), non-AC PET (C), AC PET (D) is same

together like phantom test.
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Table 1. SUV of contrast PET/MRI is average 1.10% higher than non-contrast one. This score is meaning no difference significantly

kBg/cm® Lung Liver Renal cortex Femoral head Myocardium  Bladder Muscle  Total average
Pre 1.39 8.08 4.1 1.91 60.9 131 3.39
Post 1.33 7.88 3.77 1.36 62.3 13.3 3.61
Y%diff -4.32% -2.48% -8.05% -3.14% 2.30% 1.53% 6.49% -1.10%
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