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ABSTRACT

Purpose: The long-term trend of extrinsic uniformity by type of gamma camera was analyzed, and the factors affecting uniformity
were investigated. Based on this, the purpose was to predict the life of the gamma camera, pay attention to factors that affect
uniformity, and obtain better quality images. Materials and methods: Four of the gamma cameras in operation at a senior general
hospital in Seoul were selected and the trend of extrinsic uniformity from the first operation date to the present was analyzed. In
order to minimize various factors affecting uniformity, a detailed analysis was conducted by calculating the monthly and annual
average of the uniformity values. Results: Two Symbia E gamma cameras from SIEMENS, one Symbia Evo Excel gamma camera,
and one Symbia Intevol6 gamma camera were selected and analyzed. The uniformity of Symbia E: (2012 warehousing) changed
unevenly, and the uniformity of Symbia E (2014 warehousing) changed according to the replacement cycle of Co sheet sources.
The uniformity of Symbia Evo Excel (received in 2017) and Symbia Intevo 16 (received in 2017) was constant compared to Symbia
E. Conclusion: The extrinsic uniformity of the gamma camera gradually increased over time. However, there was a difference
in uniformity for each type of gamma camera, and there was a change in uniformity in which the cause could not be accurately
identified. In order to improve the quality of the image, it is necessary to periodically check changes in uniformity and minimize
factors that affect uniformity.
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Fig. 2. Symbia Evo Excel gamma camera was used in this study.
Fig. 3. Symbia Intevo 16 gamma camera was used in this study.
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Fig. 5. Uniformity values for each gamma camera were extracted through NM Q.C. Graph on the PACS program.
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Table 1. Analysis of extrinsic uniformity of symbia E: by year

Year
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
UFOV" IU* 3.85 3.80 3.88 352 330 3.83 3.90 427 4.56 4.58
Symbia E: UFOV DU* 242 247 249 243 2.39 2.51 249 2.54 247 2.52
CFOV* U 321 323 294 2.85 293 3.17 323 342 3.60 3.63
CFOV DU 224 229 223 223 225 234 231 235 2.38 233
“UFOV : useful field of view, "TU : integral uniformity,
DU : differential uniformity, SCFOV : central field of view
A) Symbia E, B) Symbia E,
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Fig. 6a, 6b. The monthly average (A) and annual average (B) of Symbia E: gamma camera was expressed in a graph.

Table 2. Analysis of extrinsic uniformity of symbia E, by year

Year
2014 2015 2016 2017 2018 2019 2020 2021 2022
UFOV* IU' 347 3.60 352 341 344 3.85 3.53 328 361
smpap, | UFOVDU 252 253 256 252 242 2,50 239 239 245
1.
YIPIRE  cpove U 305 311 311 298 20 3.15 298 287 3.09
CFOV DU 234 234 239 233 226 233 223 222 227
“UFOV : useful field of view, 'TU : integral uniformity
DU : differential uniformity, SCFOV : central field of view
A) Symbia E, B) Symbia E,
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Fig. 7a, 7Tb. The monthly average (A) and annual average (B) of Symbia E. gamma camera was expressed in

a graph.
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Table 3. Analysis of extrinsic uniformity of symbia evo excel by year

Year
2017 2018 2019 2020 2021 2022
UFOV” U 348 409 436 4.69 492 530
Syimbia Evo Excel UFOV DU 243 251 258 262 257 263
CFOVS IU 294 3.14 343 351 3.65 3.85
CFOV DU 228 230 240 242 237 244
"UFOV : useful field of view, TTU : integral uniformity
DU : differential uniformity, SCFOV : central field of view
Table 4. Analysis of extrinsic uniformity of symbia intevol6 by year
Year
2017 2018 2019 2020 2021 2022
UFOV'IU* 3.32 3.63 4.11 4.61 5.02 5.56
Symbia Intevol6 UFOV ‘DUi 2.39 2.42 2.47 2.54 2.65 2.75
CFOV*S TU 2.86 2.99 3.18 3.48 3.69 4.05
CFOV DU 2.23 2.26 2.29 2.37 2.45 2.57

"UFOV : useful field of view, "IU : integral uniformity

DU : differential uniformity, $CFOV : central field of view

A) Symbia Evo Excel

Symbia Evo Excel

Fig. 8a, 8b. The monthly average (A) and annual average (B) of Symbia Evo Excel gamma camera was

expressed in a graph.

A) Symbia Intevol6

B

e L S TS SR L R TR S

= -

Bt

Symbia Intevolb

{-...--r...h.a. e == .h..;.-.-.r:.:.-'-l

— 1T

Fig. 9a, 9b. The monthly average (A) and annual average (B) of Symbia Intevol6 gamma camera was

expressed in a graph.
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Table 5. Estimation of life by gamma camera using the gradient of annual average graph gamma camera

Gamma camera Symbia E, Symbia E, Symbia Evo Excel Symbia Intevol6
Gradient of UFOV" IU* 0.094 0.001 0.339 0454
Gradient of CFOV* IU 0.062 -0.011 0.175 0.238
Expected life (year) - - 7.9~23.6 5.5~16.9

"UFOV : useful field of view, 'TU : integral uniformity,
¥CFOV : central field of view

A) Symbia E, B) Symbia E,

) Symbia Evo Excel D) Symbia Intevol6
; ¥ year L ¥ e
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Fig 10a, 10b, 10c, 10d. The gradient of the annual average graph of the Symbia E: (A), Symbia Ez (B), Symbia Evo Excel (C),
Symbia Intevo16 (D) gamma camera were measured and the equipment life was predicted using the trend line.
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