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ABSTRACT

PET(Positron Emission Tomography) devices are used as PET/CT or PET/MRI devices fused with the devices
of CT or MRI for obtaining anatomical information. Therefore, the devices are constructed in circular ring-type
structure whose length of gantry(the main part of filming) becomes wider and the interior depth becomes longer
in comparison to other common medical equipments. scintillator, one of the components in PET devices, is inside
the gantry, and as it is consisted of crystal which is sensitive to the change of temperature and humidity, large
temperature change can cause the scintillator to be damaged. Though scintillator located inside the gantry maintains
temperature and humidity with a thermo-hygrostat, changes in temperature and humidity are expected due to
structural reasons. The output value was measured by dividing the inside of the gantry of the PET/CT device into
six zones, each of which an Adafruit BME 280 temperature and humidity sensor was placed at. A thermo-hygrostat
keeps the temperature and humidity constant in the PET/CT room. As the measured value of temperature and
humidity of the sensor was obtained, the measured value of temperature and humidity appeared in the thermo-
hygrostat was taken at the same time. Comparing the average measured values of temperature and humidity
measured at each six zones with the average values of the thermo-hygrostat results in a difference of 2.71°C in
temperature and 21.5% in humidity. The measured temperature and humidity of PET Gantry is out of domestic
quality control range. According to the results of the study, if there is continuous change in temperature and
humidity in the future, the aging of the scintillator mounted in the PET Gantry is expected to be aging, so it is
necessary to find a way to properly maintain the temperature and humidity inside the Gantry structure.

Keywords: PET/CT, thermo-hygrostat, temperature and humidity sensor

AEHoR g dgsta g ¥ AR 94 4

INTRODUCTION ol Qe 5 1] wiel JAH F8do] wol

& AE w52 (Positron Emission Tomography, G A A EHEA PET FA| &) ARgo] S7H8HA &
PET)o & &lxjo] Foldh WpALA oofEo] B E o= M P Rl = B S B EA R4 ] S g T B
5 W Ao d8 F gle Fogojrh prT FA A TR zHste) WAS B old
o ole] AEtA 2Ao A Y By Jaals 7] WiEo] PET o= &|§-314 A AuE +
I Ao Ay NEES AFH o7 =Ho| 7} 371 5 PETY o83 EAd e cT9
sate] Algkst - e @ by, 4y Aw, Aw A¥W PETCTY PETMRIE Fote] 552 5 9
5 oE BA, AeAS So ggsict) wa v Tk PETCTE WA CTE 293 Fof ¢lolo]

* Corresponding Author: SeongJong Hong E-mail: hongseongj@eulji.ac.kr Tel: +82-31-740-7185
Address: Dept. of Radiology, Eulji University, 553, Sanseong-daero, Sujeong-gu, Seongnam-si, Gyeonggi-do, Korea



Evaluation of Temperature and Humidity of a Thermo-Hygrostat of PET/CT Equipment using a Temperature and Humidity

Sensor(BME 280)

gl WHS AESth oebA A=
] 2o ¢jA)o A AsHA PETH CT7}
(3]

] oF ¥ ko] Gantry(E <
i AFo] AXE
138 (ring) B}l 722 AFHER olH F2F

Aolg g

PET &A¢] 4 &4 5 3l Addold
(Scintillator)= Gantry ¢F&oll 9A|&t=dl, & - F=
Wl Pgs] A3 gulag AR oz Holg)
7] el 2 2% Wb S W, FEd A
Hoju= & - F5 H9E Hojgd A5 2dd o
7} AR AY Fo] 7he 5o AZhe 48 7HA

A

< Ak wE PET/CT Y] £ CTE 735412
ol s A2 Qe Gantry WH-9 %7} ¢
Aed oz odEnt. dA PET/CTY PET/MRI
2= NEMA(National Electrical Manufacturers
Association) T4l whep kg AR @AY X
o] srddg el ek 41E(2013)% 5 o5 A
of A Bl @l #3412 (2012.5 HAFA S
HEAE 2 FE 21S dAstoop g
& PET/CT AY|9] Axda 7|FoMEs er=

20~25C FEE 40~60%S A5l AS 7|+
Bl

o= AAgstar JrhP oo whe} Aol A= A
706 FEFE v g 7717 AR ] V)
= FHE A4 tEE 7] dEHE 2dee I
g5715 AFEStY 2 - FEE FA8kaL k6]
A olE = d235712 PET 3|71 A X = o
A= TR 2 - FEE FHEHAEE A T
PET/CT A9 F+x4 o=z Qg £ - Fr9
ke e F =

ojo] e} & AT-¢] 22 PET/CT Gantry W+
T A 639 SAE AAsto], 7k YA He| w
g & - FE AAE o] &s 9 7 F2357)
NA FAE I J= FHHE ¥ uLste] PET/CT 7|
717 AE#E ] 7)E A9 el & - FEE A

b QA

of,

et d.

ol

II. MATERIAL AND METHODS
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Table 1. Technical specifications of Biograph mCT.

Gantry
Bore diameter 78 cm
Tunnel length 136 cm
CT
Slices 128
PET
Axial field of view 22.1 cm
Crystal size 4 x 4 x 20mm
Crystal LSO
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(a) Arduino UNO

(b) BME 280

Fig. 2. Arduino thermo-hygrostat sensor.
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(c) Location of Thermo-hygrostat and PET/CT Gantry

Fig. 1. Thermo-hygrostat (Water cooled type).
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(b) Sensor location above the PET/CT Gantry

Fig. 3. Schematics of DCTH-A150DU sensor positions
(Each number indicates the position of the sensor.).
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Table 2. Temperatures obtained with the sensor and
thermo-hygrostat

Temperature
from the ];}elgpr):;?}tluremf;?artrzoéll)e Difference
sensor(C) vE
District 1 23.99 22.0 1.99
District 2 23.98 22.0 1.98
. .1 . District 3 25.09 22.1 2.99
Fig. 5. Temperature and humidity measurements using
the sensors above and below. District 4 2402 225 1.72
District 5 25.94 22.3 3.64
District 6 26.16 22.2 3.96
...... . 26.5
S — —
1. 25.5.
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(a) Arduino input window and output window 15 : .

T T T i
District 1 District 2 District 3 District 4 Districc5 Districc 6

=—g=—sensor =@=Remote Management System

Fig. 7. Temperature measurement value of sensor output
value and remote control system of thermo-hygrostat.

AR Z CT Gantry F-1-2] 73 - 39 -9 (District 1,
District 4) ol A]&= 1.99, 1.72C £ 2}o] 7S B

Fig. 6. Simultaneous measurement of temperature and or, T Gant ry We] cTe} PETS] A 8Hiie]
humidity sensor and thermo-hygrostat. ’ =

(b) Current reading of the thermo-hygrostat
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Table 3. Humidity obtained with the sensor and
thermo-hygrostat

Humidity from Humidity from the

the sensor(%) thermo-hygrostat(%) Difference
District 1 41.67 60.1 18.43
District 2 41.54 60.6 19.06
District 3 39.29 61.2 21.91
District 4 42.35 62.8 20.45
District 5 37.99 62.2 24.21
District 6 37.09 62.0 2491
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Fig. 8. Humidity measurement value of sensor output value
and remote control system of thermo-hygrostat.
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Table 4. The difference between the six temperature and
humidity values measured by the temperature-humidity sens
-or and the thermo-hygrostat(C).

Difference in Difference in

District Number

temperature(C) humidity(%)
District 1 1.81 19.81
District 2 1.80 19.94
District 3 291 22.19
District 4 2.04 19.13
District 5 3.76 23.49
District 6 3.98 24.39
Total average 2.71 21.05

IV, DISCUSSION
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