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Comparison of SUV for PET/MRI and PET/CT
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Purpose: Due to developed simultaneous PET/MRI, it has become possible to obtain more anatomical image
information better than conventional PET/CT. By the way, in the PET/CT, the linear absorption coefficient is
measured by X-ray directly. However in case of PET/MRI, the value is not measured from MRI images directly,
but is calculated by dividing as 4 segmentation p-map. Therefore, in this paper, we will evaluate the SUV's
difference of attenuation correction PET images from PET/MRI and PET/CT. Materials and Methods: Biograph
mCT40 (Siemens, Germany), Biograph mMR were used as a PET/CT, PET/MRI scanner. For a phantom study,
we used a solid type %Ge source, and a liquid type " uniformity phantom. By using VIBE-DIXON sequence of
PET/MRI, human anatomical structure was divided into air-lung-fat-soft tissue for attenuation correction
coefficient. In case of PET/CT, the hounsfield unit of CT was used. By setting the ROI at five places of each PET
phantom images that is corrected attenuation, the maximum SUV was measured, evaluated %diff about PET/CT
vs. PET/MRL In clinical study, the 18 patients who underwent simultaneous PET/CT and PET/MRI was
selected and set the ROI at background, lung, liver, brain, muscle, fat, bone from the each attenuation correction
PET images, and then evaluated, compared by measuring the maximum SUV. Results: For solid “Ge source,
SUV from PET/MRI is measured lower 88.55% compared to PET/CT. In case of liquid "*F uniform phantom,
SUV of PET/MRI as compared to PET/CT is measured low 70.17%. If the clinical study, the background SUV
of PET/MRI is same with PET/CT's and the one of lung was higher 2.51%. However, it is measured lower about
32.50, 40.35,23.92, 13.92, 5.00% at liver, brain, muscle, fat, femoral head. Conclusion: In the case of a CT
image, because there is a linear relationship between 511 keV y-ray and linear absorption coefficient of X-ray, it
is possible to correct directly the attenuation of 511 keV y-ray by creating a pmap from the CT image. However,
in the case of the MRI, because the MRI signal has no relationship at all with linear absorption coefficient of
y-ray, the anatomical structure of the human body is divided into four segmentations to correct the attenuation of
y-rays. Even a number of protons in a bone is too low to make MRI signal and to localize segmentation of p-map.
Therefore, to develope a proper sequence for measuring more accurate attenuation coefficient is indeed
necessary in the future PET/MRI. (Korean J Nucl Med Technol 2013;17(2):10-14)
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Fig. 1. A procedure of attenuation correction by PET/CT and
PET/MRI. Comparing PET/CT and PET/MRI, the one of a change
is an y-map making method for applying attenuation correction
about PET raw data.
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Fig. 2. The methods of making p-map for attenuation correction.

include in-phase, opposite-phase, water image, fat image (A).
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Fig. 4. Compartment in PET/MRI. Real coincidence acquisition come true by locate both MRI coils and PET detector at co-axial (A). In
case of PMT, an electron is bended by magnet field. So APD, semiconductor detector, that doesn't effected on magnet field is installed on

LSO crystal at PET/MRI instead of PMT (B).
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Fig. 5. Attenuation corrected images. CTAC (A) and MRAC (B) of ®F, CTAC (C) and MRAC (D) of %Ge.

Table 1. SUV comparison of between CTAC and MRAC on "®F-FDG phantom and ®*Ge source

ROI 1 2 3 4 5 Avg
CTAC (a) 1.83 1.86 1.78 1.95 1.82 1.848
BE_FDG MRAC (b) 1.09 1.02 1.08 1.12 1.12 1.086
% Diff -70.17%
CTAC (c) 3.3 3.52 3.45 3.57 3.45 3.458
®Ge source  MRAC (d) 1.75 1.78 1.87 1.95 1.82 1.834
% Diff -88.55%
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Fig. 6. Left image is fusion image CTAC with CT (A), right image
is MRAC fusion image (B).
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Fig. 7. At all most of organs, SUV of MRAC is lower than CTAC
except lung and femur where proton density is not enough to
make MRI image in.

mMR 7§ 3112]
coll’S Ao A @3, bed & 384 A2 PET glojg&

FFor 7 BAYS gtk ol9fe] 714
A7, BA4of wE regional
o] BB Ay}t Lol U FA)

head and neck coil’, ‘spine coil’, ‘surface

=
oA AW-g 3 ¥l ] BA 41, vlE PET/CT A4l AAES
ok 22l —map_i 72 2Asta, MRAC HAk

CTAC Aol #, 7 ), 28, =4
£ H|1, H7IelHckFg. 6).

, THElZ2] SUV Ao



A 1}
1. T
"F-FDGZ ©]8-3t uniformity el tlo]ele] A, 72

=98 g0k A74o) 457 CTAC 3ol 9ojl &
SlololH ROL 5712 41743 SUVE 24519lck 1 3
e i, A el NRAC ol
SUVE 273101 1 Ajolst B71515=cl, MRIE 714 g
3 MRAC g40] 70% A= W7 SA =k “Ge source®]
7 CTAC %A4Fol v]8) MRACS] %4Fe] SUV7} $88.55%
@A Z4o] Hlo] "F-FDGE AM-3l92 o] vls] o 2
Z}o] 7} YERGTH(Table 1).

2. St

7 BAo] o]F0]Z, CTAC FAT MRAC %GAfol|4] =,
2L ), 5, A, wjof| 4] 2) SUV Aol & 613l CTACY]
8]3] MRACS] SUVOlA] H|= 32.5%, ﬁ—g— 40. 35%, = X-X3
23.92%, A|HRS- 13.92%, W= 5.0% S =|9ltk(Fig. 7).

2 =

PET/MRIE= 7]22] PET/CTo| 8|3 A5 ZZ9] contrast

ratio’} €53| 513, PETZ} MRI GAF9] AlA|% ¢
A0 7Rk, A4l CT= Qs 9% 22 4 o)

| ick SHAEE 5UEE PET raw Hlo|HE CT

2t 24 HAL SRS A9 Ao} ol U A

Qitk Q1] 7] % Lk Wit Zo] MRIAIES] 7|3

O

2

Of

b

rlr o
oN

o
e 4> oo

MRI=

L. oF
e

o] =

St

T
<
=

14

FgAel 7 @A AL A9 AL CTAC 4
MRAC 4 7k] 2ol mluls A, of 2le] 7k ¥, 2
£, AolAe] SUVE| 79, MRACS] gA4fellxle] SUV7E
CTAC 7ol vls @A S48 & = ATk A2 24
S 3R] e JA oA 2] count:= PET/CT, PET/MRIo|A]
A2 ZA 2ol A, T BAL ot o vhgo
countst SUVE| Z-¢- =2 20| 7} ek 1|22 A5 7HA]
o) 7k B4 71&e SHSA Yok ¥ 5 Aok 59
VIBE-DIXON.2 FHE-01 A prmap 2] 73-%- bone 492 <l
AskA] ekl UTEQ] ¢ AlRto]l e dAejwA facdt
CSFE R34 % sk wgo] Sir.

MRIo|A L+9= RF A&} PETo|A 2] e 71 7)1¢
AA|7F Sk 219 7] vzl A WollA e el
S AR o2 MRI GAAE & 71 glo] JAE 78]
JHE= 74 BAHS o|gsly ok A Yoz ol
PET/MRIO|A = R} AESE Zhapd o] o) thisk B4 ZF

= & 7 =S Rt Aol A8E oo stk

REFERENCES

o], A7), L3k she)st A 37 2008,
. Siemens mMR system user’s guide.
. Siemens MCT system user’s guide.

T N

. Alexander Drzezga, et al. Comparison to PET/CT in Patients

with Onclolgic Diagnoses. ] Nucl Med 2012;53:845-855.

5. Gaspar Delso, et al. Performance Measurements of the Siemens
mMR Integrated Whole-Body PET/MR Scanner. ] Nucl Med
2011;52:1914-1922.

6. Matthias Hofmann, et al. Quantitative Evaluation of Segmentation
and Atlas-Based Methods. ] Nucl Med 2011;52:1392-1399.

7. 33 9. WA =23k 1995,



