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The Usefulness of LEUR Collimator for 1-Day
Basal/Acetazolamide Brain Perfusion SPECT

Jin Wook Choi', Hyung Jin Lee', Jin Eui Kim', Hyun joo Kim', Soo Mee Kin?, Jae Sung Lee',
Dong Soo Lee"
]Dept. of Nuclear Medicine, Seoul National Univ. Hospital, 2Dept. of Nuclear Medicine, Seoul National Univ.

Purpose: Basal/Acetazolamide-challenged brain perfusion SPECT is very useful to assess cerebral perfusion
and vascular reserve. However, as there is a trade off between sensitivity and spatial resolution in the selection
of collimator, the selection of optimal collimator is crucial. In this study, we examined three collimators to select
optimal one for 1-day brain perfusion SPECT. Materials and Methods: Three collimators, low energy high
resolution-parallel beam (LEHR-par), ultra resolution-fan beam (LEUR-fan) and super fine-fan beam
(LESFR-fan), were tested for 1-day imaging using Triad XLT 9 (TRIONIX). The SPECT images of Hoffiman 3D
brain phantom filled with 99mTc of 170 MBq and a normal volunteer were acquired with a protocol of 50
kets/frame and detector rotation of 3 degree. Filterd backprojection (FBP) reconstruction with Butterworth filter
(cut off frequencies, 0.3 to 0.5) was performed. The quantitative and qualitative assessments for three
collimators were performed. Results: The blind tests showed that LESFR-fan provided the best image quality for
Hoffman brain phantom and the volunteer. However, images for all the collimator were evaluated as
‘acceptable’. On the other hand, in order to meet the equivalent signal-to-noise ratio (SNR), total acquisition
time or radioactivity dose for LESFR-fan must have been increased up to almost twice of that for LEUR-fan and
LEHR-par. The volunteer test indicated that total acquisition time could be reduced approximately by 10 to 14
min in clinical practice using LEUR-fan and LEHR-par without significant loss on image quality, in comparison
with LESFR-fan. Conclusion: Although LESFR-fan provides the best image quality, it requires significantly
more acquisition time than LEUR-fan and LEHR-par to provide reasonable SNR. Since there is no significant
clinical difference between three collimators, LEUR-fan and LEHR-par can be recommended as optimal
collimators for 1-day brain perfusion imaging with respect to image quality and SNR. (Korean J Nucl Med
Technol 2011;15(1):94-100)
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Fig. 1. The diagram is procedure of 1-day protocol method of
brain perfusion SPECT.
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Table 1, Aquisition parameter and cut off value

LESR-fan LEUR-fan | LEHR-par
Matrix size 256x128 256x128 128x128
Zoom 1.0 1.0 2.0
Pixel size 1.78 mm
Angle 3°
No. of angle 40
Orbit type Circular
Cut off value 0.45-0.70 0.35-0.60 0.35-0.60
(order) (0.5) (0.5) (0.5)

2. Acquisition parameters
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3. Qualitative analysis of resolution
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3. Quantitative analysis of resolution
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Fig. 2. PET/SPECT performance phantom were used for
qualitative resolution test. 1) Hot region insert: acrylic, 7-7/8"
ODx21/2" thick 2) Hole diameters: 4.7, 5.9, 7.3, 9.2, 11.4,
14.3, 17.9, 22.4 and 38 mm.

4. Percent background variability (PBV) test
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5. Hoffman 3D phantom image test
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6. Volunteer image test
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Fig. 3. Quantitative analysis of resolution based on NEMA standard. Each point source was made less than
2 mm long and 700 cps.
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Fig. 4. ROIs over 3 slices and formula was used for percent
backgound variability.

NB: Percent backgound variability

SDB: Standard deviation

CAv,B: Average of backgound
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Fig. 5. Images and sec/frame of qualitative resolution test. LEHR image doesn't seems that as clear as LESR

and LEUR.

1. Qualitative analysis of resolution

o op-
U=

Cut of sjol Sello]e] # 743 92at oful]
=2 v wlHtKFig. 5). & 150 kcountsE EE3 HAfof| A

= &4 o =2 LESRY} LEUR©] 9.2 mm9] sphere7}A] &

3 Wl BFH, LEHR Z2]|o]Ei= 11.4 mm2] sphere7}A] -+
) W 4 Ak F 300 keountsE FETE FAlo A=

LESR¥} LEURZ 7.3 mm sphere7}#] LE-3] W wbd,
LEHR-L- 9.2 mm sphereZ7}A| FLi- & 4= QJQIch ZWkA o=
A7t & 74-9-oll LESRx}
LEURS LEHRE T} 9<=3F2- B ¢t} E5F LESR Z2|H|o]
E7} thE Zev|o]e Rt frame T oF 28] H& A7ko] T
298S T F2 AEE Vel R Hud e 5,
LESR-> 150 keounts g7, thE + 71| Z&|Ho]& = 300
keounst2] AT} B EFY-E A LEUR®| 7F4 resolution

O AF1O O~
o] 94T & 4 Ugick

S9H4 2] resolution & 5
O

97

(mm) FWHM
18
16 155
1 14.2
132 L. .
12 W4 10sec/200k
= 103

10 @\&--ﬂd‘-& 53 Lo — LEUR

8 : | SIS

7o —A——, 10sec/200k

- 7B e

4 — LESR

5 21sec/200k
o

o70(cyc/cm)

Fig. 6. FWHM of three collimators by cut off value change.
When total counts were the same, LESR took about 2 times
longer than LEUR.

2. Quantitative analysis of resolution
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Fig. 7. Percent background variability by cut off value change.
For 150 kcounts image, LESR showed the best result for 3.9%.

Table 2, Results of Hoffman 3D phantom image test
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Fig. 8. Percent background variability of 300 kcounts. The
uniformity of LEUR was 2 times better than 150 kcounts.

Collmator keps sec/frame Total scan time Total counts
LEUR-fan 6.82 73 4.9 min 6,108,799
LEHR-par 6.86 7.2 4.8 min 6.011,489
LESR-fan 3.11 16.1 10.7 min 6.301,383
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Fig. 9. Image of Hoffman 3D phantom. LESR and LEUR collimators showed better image quality.

3. Percent background variability test
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Table 3, Results of volunteer image test
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Fig. 10. Image of volunteer. LESR and LEUR collimators showed better image quality.

Collmator keps sec/frame Total scan time Total counts
LEUR-fan 2.65 15.6 10.4 min 5,103,383
LEHR-par 2.75 15.0 10.0 min 5,111,480
LESR-fan 1.26 33.0 22.0 min 4,823,730
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5. Volunteer image test
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