Original Article

J Nucl Med Technol
Vol. 12, No. 3, November 2008

7tz gte] Sensitivity 24 Factoro] #3h A3
- AL W S FAHALE -

Agolagq oo st}
Moo oY - BHT - U

The Correction Factor of Sensitivity in Gamma Camera
- Based on Whole Body Bone Scan Image -
Eun Mi Jung, Woo Young Jung, Jae Kwang Ryu, Dong Seok Kim

Department of Nuclear Medicine, Asan Medical Center, Seoul, Korea

Purpose: Generally a whole body bone scan has been known as one of the most frequently executed
exams in the nuclear medicine fields. Asan medical center, usually use various gamma camera
systems - manufactured by PHILIPS (PRECEDENCE, BRIGHTVIEW), SIEMENS (ECAM, ECAM
signature, ECAM plus, SYMBIA T2), GE (INFINIA) - to execute whole body scan. But, as we know,
each camera’s sensitivity is not same so it is hard to consistent diagnosis of patients. So our purpose
is when we execute whole body bone scans, we exclude uncontrollable factors and try to correct
controllable factors such as inherent sensitivity of gamma camera. In this study, we’re going to
measure each gamma camera’s sensitivity and study about reasonable correction factors of whole
body bone scan to follow up patient’s condition using different gamma cameras. Materials and
Methods: We used the *"Tc flood phantom, it recommend by IAEA recommendation based on
general counts rate of a whole body scan and measured counts rates by the use of various gamma
cameras - PRECEDENCE, BRIGHTVIEW, ECAM, ECAM signature, ECAM plus, IFINIA - in Asan
medical center nuclear medicine department. For measuring sensitivity, all gamma camera equipped
LEHR collimator (Low Energy High Resolution multi parallel Collimator) and the #mTe gamma
spectrum was adjusted around 15% window level, the photo peak was set to 140-kev and acquirded for
60 sec and 120 sec in all gamma cameras. In order to verify whether can apply calculated correction
factors to whole body bone scan or not, we actually conducted the whole body bone scan to 27
patients and we compared it analyzed that results. Results: After experimenting using #mTe flood
phantom, sensitivity of ECAM plus was highest and other sensitivity order of all gamma camera
is ECAM signature, SYMBIA T2, ECAM, BRIGHTVIEW, IFINIA, PRECEDENCE. And yield
sensitivity correction factor show each gamma camera’s relative sensitivity ratio by yielded based on
ECAM’s sensitivity. (ECAM plus 1.07, ECAM signature 1.05, SYMBIA T2 1.03, ECAM 1.00,
BRIGHTVIEW 0.90, INFINIA 0.83, PRECEDENCE 0.72) When analyzing the correction factor
yielded by *™Tc experiment and another correction factor yielded by whole body bone scan, it shows
statistically insignificant value (p<0.05) in whole body bone scan diagnosis. Conclusion: In diagnosing
the bone metastasis of patients undergoing cancer, whole body bone scan has been conducted as
follow up tests due to its good points (high sensitivity, non invasive, easily conducted). But as a
follow up study, it’s hard to perform whole body bone scan continuously using same gamma camera.
If we use same gamma camera to patients, we have to consider effectiveness of equipment’s change
by time elapsed. So we expect that applying sensitivity correction factor to patients who tested whole
body bone scan regularly will add consistence in diagnosis of patients. (Korean J Nucl Med Technol
2008;12(3):208-213)
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Fig. 1. The measurement of sensitivity.
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Table 1, The features of Gamma Camera
K= A} HZ| = PMTs Crystal Thikness Cumputer AFQf 27|12t
SIEMENS ECAMS 2 59 3/8" e-SOFT 2004~S4 XY
SIEMENS ECAM 2 66 3/8" e-SOFT 2002~S4XH
SIEMENS ECAMP 2 66 5/8" e-SOFT 2000~ XY
PHILIPS BRIGHTVIEW 2 59 3/8" JETStream 2007~ XY
PHILIPS PRECEDENCE 2 55 3/8" JETStream 2007~ R
GE INFINIA 2 61 3/8" Xeleris 2006~S4 XY

209



sHo|5t7|2
cuslls)

HM12d X3z 2008

Eﬁé °n 2 L)

August 04, 2008

Fig. 2. The method of count mesurement for sensitivity
. 991
measurement using ~1c flood phantom.
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Fig. 3. Research model.
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Table 2, The correction factor yielded by using ™ Tc flood phantom
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Fig. 4. The Correction factor yielded by using *™Tc flood phantom.
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Fig. 5. The Normal Probability Plot of Real Count and Expect Count.
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