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Comparison of PET/MR image quality with and without point

spread function algorithm according to reconstruction type

Chan Rok Park, Il Sang Moon and Gyeong Woon Noh
Dept. of Nuclear Medicine, Seoul National Univ. Hospital, Seoul, Korea

In this study, we evaluated image by applying with and without point spread function algorithm(PSF) according
to reconstruction type.

Biograph mMR (Siemens, Germany) was used as PET/MR scanner. For phantom study, we used NEMA IEC
Body phantom maintaining radioactivity ratio (hotsphere:background = 8:1). To evaluate phantom image
quality, percent contrast recovery and signal to noise ratio (SNR) were used by drawing ROI to 4 spheres. In
clinical study, the 20 patients who underwent simultaneous PET/MR was selected and set the ROI at liver. we
evaluated images as SNR.

In the phantom results, The percent contrast recovery applying PSF algoritm was high 5 % compared to without
PSF algoritm and SNR was also high 11 %. In the clinical study result, we confirmed that The SNR applying
PSF algoritm was high 5 % compared to without PSF algoritm.

We need to simulate a lot of phantom study and clinical analysis to improve image quality for PET/MRI.
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N = A s Q] ARE t] Wo] U 2= Q)11 PET/CTS} v g

20009 o] #-& HoJet A7f = 1A 9] A 2] sha wate}
sfelzl Sx)9} A R AL 93t SPECT/CT, PET/CT ¢+
L2 slo]He| & A7y 7) Zfdhe]o] ARSI Qlet, 3 2
ofli= 7]&olli= HE-5 A Y H PETY MRS SAlo &
o PET/MR A7 9] 7jF2 Ato) ©8-8 11
c}, e ARZZ 9 2T} ThE Aol BBl ¢
517] wj 2ol PET/MR /-2 o]-&-3f sfiat2Ql = et

N
i

=
MR

4 32 of i
of rlr

Hn

- Received: April 14, 2018 Accepted: April 30, 2018

- Correspoding author : Chan Rok Park

Department of Nuclear Medicine, Seoul National University
Hospital, 28 Yeongondong, Jongno—gu, Seoul, 110—744, Korea
Tel: +82—2—2072—7443, Fax: +82—2—747-0208

E—mail: nadecos@naver.com

2 1) 5% Agol sstek Aol Ak, ol¥ T
Blo] @74} PET/MR 2 AAH 02 43 58 =)

3 Ik, SHA]§ PET/MRE] A2k21e] cfZ:sto] uls) 4
H7he vjulsieh, e HE 2 Be HES o] §3) MR 7]
NRO R h4117% B PET 94 IS8 949 18 3718
3 i

O
1__1_.
=
3=

MEE W we

1. MBIk 2 W

o] Algo| A}83F AH]= Biograph mMR(Siemens,
Germany)E ©]-83t%tHFig. 1). WH AH-S 913l NEMA

43



aol&ty|& Mi22H M1E 2018

IEC Body phantom T} *F-FDGZ 0|85} background
. hot sphere 47](10, 13, 17, 28 mm)2] H| &= 1 : 82
A 8FaL, 58 Bt HlolEE 25 Ark(Fig. 2). 3, ¢
2o} Q7S Sleh o] WAz 24 207 (60
& Ao PF-FDG A F 1A 5] B 24 gAks
3, bl FLsHA TP A= Ak, ST
H )54 W (Tterations: 2, Subsets: 21)3’4L 7} -A] ot
E|(gaussian filter: 6 mm)S 831911, 72 EA %]
T A28 )3} flash 3D vibe dixon sequences -85}
o}, 03% H 2 3] A ZAF $=(PSF :Point Spread
Function)ol] -8 -5 b2t G4 &5 &, g 31E5%
(Contrast Recovery) &} A1& off Z+2H](SNR: Signal to

(o ot |+ n

mE rEi A @
[¢]
)

Noise Ratio)Z ®|1 H7}5}sch,
~
. E-
R it

Fig. 1. The experiment was performed by Biograph mMR.
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Fig. 2. The experiment was performed by NEAM IEC body
phantom.
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Quj= I + 100 [%]

Cy,j = average counts in the ROI for sphere j

Cy j = average counts in the background ROI for sphere j

ay = activity concentration in the hot sphere Al (1)
A

agp = average concentration in the baackground
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Fig. 3. Contrast recovery was measured drawing the ROI
according to hot sphere diameter (10, 13, 18, and 27 mm).
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- SNRIiver':counTmean—liver'/SDIiver' Al (3)

Fig. 4. SNRliver was evaluated by drawing the ROI.
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Fig. 4. This graph was expressed by signal to noise ratio for the
clinical analysis.

30

25

20

15

]0 I
o

Fig. 5. This graph was expressed by contrast recovery for
phantom analysis.
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Fig. 6. This graph was expressed by signal to noise ratio for
phantom analysis.
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