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Table 1 Comparisons between initial and current spatial

resolutions and sensitivity of PT931/04-12
Resolution (FWHM, mm)

Total sensitivity

o Offset (cm)
Directon ——— — (cps/kBg/nh)
10
- Radial 6.0 6.6 9.0
Inital Tangential 6.0 6.4 7.1 1423
Radial 50 69 93
cument rongental 57 64 68 1028
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Table 2 MTTF and MTBF of PT931/04-12 at each part

of system

Part Number of MTTF MTBF

ar failures (days) (days)
DB (single) 54* 2733 —
DB (ring) 127 — 38 (43*)
BC (single) 12* 3314 —
BC (ring) 42 — 114 (207*)
Computer 19 — 246
Others 16 — 292
System total 204 — 23
*Repaired parts are not included
** Estimated from MTTF
s 14
=
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5 10EE 9991 1893 1988 1087 (084 F007

Year

Fig. 1 (a) Change in lower limit discriminator (LLD) level for 11 years. The vertical axis is
arbitrary unit and LLD level which corresponds the photon energy of 250 keV. (b)
Change in calibration factor (CF) for 11 year. CFs were obtained by scanning a uniform
phantom that a radioactivity concentration was known. CF is the conversion coefficient
that converts image pixel counts into radioactivity value, and it corresponds system

efficiency.
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Fig. 2 Reliability of PT931 (a) DBs and (b) BCs. Closed circle presents R(t) obtained from
equation (1) and solid line presents R(t) estimated from equation (2) with MTTF in

Table 2.
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Fig. 3 Reliability of PT931 system. Closed circle Fig. 5 Control of temperature and humidity in PT931/
presents R(t) obtained from equation (1) and solid 04-12 gantry room.

line presents R(t) estimated from equation (2)
with MTBF in Table 2.
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Summary
Reliability of a Positron Emission Tomography System (CTIl: PT931/04-12)
Shoichi WATanukI *, Keizo IsHi**, Masatoshi for* and Hikonojyo GriHARA**

*Cyclotron and Radioisotope Center, Tohoku University
** Department of Quantum Science and Energy Engineering, Tohoku University

[Purpose] The maintenance data of a PET system 3,314 days, and the MTBF of DB and BC per detector
(PT931/04-12 CTlI Inc.) was analyzed to evaluate its ring were 38 and 114 days. The MTBF of the system
reliability. [Method] We examined whether the initial  was 23 days. We found seasonal dependence for the
performance for the system resolution and efficiency number of troubles of DB and BC. This means that the
is kept. The reliability of the PET system was evalu- trouble may be related the humidiffConclusion]
ated from the value of MTTF (mean time to failure) The reliability of the PET system strongly depends on
and MTBF (mean time between failures) for each part the MTBF of DB and BC. The improvement in quality
of the system obtained from the maintenance data for of these parts and optimization of the environment in
13 years[Results] The initial performance was kept  operation may increase the reliability of the PET sys-
for the resolution, but the efficiency decreased to 72% tem. For the popularization of PET, it is effective to
of the initial value. The 83% of the troubles of the sys- evaluate the reliability of the system and to show it to
tem was for detector block (DB) and DB control mod- the users.

ule (BC). The MTTF of DB and BC were 2,733 and Key words: PET, Reliability, MTTF, MTBF.



