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Usability of Multiple Confocal SPECT SYSTEM in the
Myocardial Perfusion SPECT Using *™Tc
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Department of Nuclear Medicine, Inha University Hospital, Incheon, Korea

Purpose: The recently adopted multiple confocal SPECT SYSTEM (hereinafter called IQ SPECTTM) has a high
difference from the conventional myocardial perfusion SPECT in the collimator form, image capture method,
and image reconstruction method. This study was conducted to compare this novice equipment with the
conventional one to design a protocol meeting the IQ SPECT, and also determine the characteristics and
usefulness of IQ SPECT. Materials and Methods: 1. For the objects of LEHR (Low energy high resolution)
collimator and Multiple confocal collimator, P e 37MBq was put in the acrylic dish then each sensitivity
(cpm/pCi) was measured at the distance of 5 cm, 10 cm, 20 cm, 30 cm, and 40 cm respectively. 2. Based on the
sensitivity measure results, IQ SPECT Protocol was designed according to the conventional general myocardial
SPECT, then respectively 278 kBq/mL, 7.4 kBg/mL, and 48 kBg/mL of ™ Te were injected into the myocardial
and soft tissues and liver site by using the anthropomorphic torso phantom then the myocardial perfusion SPECT
was run. 3. For the comparison of FWHMs (Full Width at Half Maximum) resulted from the image
reconstruction of LEHR collimator, the FWHMSs (mm) were measured with only algorithms changed, in the case
of the FBP (Filtered Back projection) method- a reconstruction method of conventional myocardial perfusion
SPECT, and the 3D OSEM (Ordered subsets expectation maximization) method of IQ SPECT, by using e
Line source. Results: 1. The values of IQ SPECT collimator sensitivity (cpm/uCi) were 302, 382, 655, 816,
1178, and those of LEHR collimator were measured as 204, 204, 202, 201, 198, both at the distance of 5 cm, 10
cm, 20 cm, 30 cm, and 40 cm respectively. It was found the difference of sensitivity increases up to 4 times at the
distance of 30 cm in the cases of IQ SPECT and LEHR. 2. The myocardial perfusion SPECT Protocol was
designed according to the geometric characteristics of IQ SPECT based on the sensitivity results, then the
phantom test for the aforesaid protocol was conducted. As a result, it was found the examination time can be
reduced 1/4 compared to the past. 3. In the comparison of FWHMs according to the reconstructed algorithm in
the FBP method and 3D OSEM method followed after the SEPCT test using a LEHR collimator, the result was
obtained that FWHM rose around twice in the 3D OSEM method. Conclusion : The IQ SPECT uses the Multiple
confocal collimator for the myocardial perfusion SPECT to enhance the sensitivity and also reduces
examination time and contributes to improvement of visual screen quality through the myocardial-specific
geometric image capture method and image reconstruction method. Due to such benefits, it is expected patients
will receive more comfortable and more accurate examinations and it is considered a further study is required
using additional clinical materials. (Korean J Nucl Med Technol 2011;15(2):65-71)
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+ Resolution recovery

* Detectors are at 76°
« Converging type

« Magnification

* Increase sensitivity

Center of rotation is the heart

+ ~10 cm separation between the detectors
* Fixed 28 cm from the heart
« Rotation Of 104°for 208°acquisition

+ Attenuation correction

+ Scatter correction

+ Collimator model defined by hole diameter
and length, wall thickness, and pointing
direciton

Fig. 1. The images that represents the characteristics of collimator (A), image acquigition method (B), and image

reconstruction method (C) of IQ SPECT.
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Fig. 2. Symbia T6 SPECT/CT (Siemens Medical Solution, USA)
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cm, 40 cm A 2lof| A 2+ sensitivity (cpm/pCl)E 74 3

tHFig. 3).
3. Phantom &A1&

Sensitivity 74 AIE HF O 2 7]E9] UHHAQl A
7 SPECTE 7|#2.2 IQ SPECTY] acquisition protocol
< design 3}%th 12|31 Anthropomorphic torso phantom
(Fig 4)& AFEsto] A3 Q2 7 elof] "Teg 2}
7} 278 kBq/mL, 7.4 kBq/mL, 48 kBg/mL ¥o] % 7|29
LEHR collimatorE ARE3F A2 S SPECTS} total
acquisition times 9F 1/42 T3t IQ SPECTE Adds}o]
v w5} c(Table 1).

2) SPECT QAHEAL

71%&9] LEHR 4l-3HF SPECT9F IQ SPECTY]
projection imageo]] thato] FEH total countsS =3},
reconstruction image®]| 4 ROI (Region of Interest)S 473}

o] (%) contrasts A5 tHFig. 5).

Collimator

98mTe 37MBa(1mCi)

Fig. 3. Shows how to measure sensitivity for measuring the
sensitivity of collimator.

Signal — BKG

(%) Contrast = =5 e

X 100

EARATL Medcale 213 version 11.5 (Medcalc
software, Belgium)E 0]-83}0] AFHEAlS AAI519om, p

A freld 005 ke 2 dAskgct

LEHR collimator®] GA4F A7l w2 FWHM (Full
Width at Half Maximum) |35 93} 27§¢] capillary tube
o ™Tc 18.5 MBg/mLE F6{%t line sourceE 100 mm %
Do AAA 7|20 A BF SPECTE] AT e
FBP (Filtered Back projection)z} IQ SPECTS] 3D OSEM

Table 1, Acquisition protocol of conventional LEHR myocardial
perfusion SPECT and 1Q SPECT

LEHR 1Q SPECT
Matrix size 128x128 128x128
Frame/head 32 32
Time/frame 25 sec 6 sec
Total time 800 sec 192 sec
Reconstruction 3D OSEM 3D OSEM

Fig. 5. A method to set ROIs of total counts measuring
method (A) of projection image and reconstruction image (B)
then assess (%) contrast.

Fig. 4. Anthropomorphic torso phantom.
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Fig. 6. Measures the FWHM of profile curve by using an Amide. exe program.

Table 2. A sensitivity comparison result of the LEHR collimator and Multiple confocal collimator,

5 cm 10 cm 20 cm 30 cm 40 cm
LEHR 204 204 202 201 198
Multiple confocal 302 382 655 816 1178
Ratio 1.48 1.87 3.24 4.06 5.95
(Ordered subsets expectation maximization)§ ol tale] vl
T e I
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. - . . O 400
amide. exe =2 13 (Geeknet, Inc., USA)S ©]-8-5}9] profile —
L . 200 @ o * @ &
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1. Collimator sensitivity =4 Z1t

7]22] LEHR collimator sensitivity (cpm/pCi)= 5 cm, 10
cm, 20 cm, 30 cm, 40 cmof|A] Z+Z}+ 204, 204, 202, 201, 198
o]%lem, IQ SPECTY] collimator+= 302, 382, 655, 816, 1178
2 4%t 1Q SPECT= 2HA} Aol ©F 30 cm 7|
oA SAHEHA HE=Z 1Q SPECTS| multiple confocal
collimator:= 7|22 LEHR collimator®} H]ul3}o] sensitivity
Apol= o 4u] Ak wobde o 4 UtiFig. 7, Table 2).
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Fig. 7. A sensitivity comparison graph of LEHR collimator
and Multiple confocal collimator, which shows around 4 times
of difference of sensitivity at the distance of 30 cm.
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Table 3, The FWHM (mm) results of the FBP method and 3D OSEM
method, which were produced after the SPECT test,

Radial Tangential

FBP
3D-OSEM

Ratio

17.48
8.57
2.04

18.42
9.12
2.02
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Fig. 10. As a result of visible comparison of reconstruction
images of the conventional FBP method and 3D OSEM
method of IQ SPECT, it can be checked the image is more
clear in the 3D OSEM method.
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