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Evaluation of Image Quality Using CT Attenuation Correction
in SPECT/CT

Sung Wook Cho, Gye Hwan Kim, Yong Joon Sung, Hyung Jin Lee and Jin Eui Kim
Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea

Purpose: SPECT/CT, a combination of SPECT and CT, is capable of expressing the results of attenuation
correction on images biased by automatic program. As a result, this research evaluates the usefulness of images
with CT attenuation correction, using various phantoms and images of patients. Materials and Methods: From
July 0f 2012 to September of 2012, this research was conducted on the contrast, spatial resolution, and images of
patients. We studied the contrast with IEC body phantom and Jaszczak phantom, while the spatial resolution was
evaluated with NEMA triple line phantom. Further, a comparative study was carried out on the quality of the
images, on the difference between the images before and after the CT attenuation correction. Results: Compared
the differences between the contrast before and after the CT attenuation correction in IEC body phantom. The
contrast was improved by 33.6% at minimum, 89.8% at maximum. In case of Jaszczak Phantom, the contrast
was enhanced by 9.9% at minimum, 27.8% at maximum. In NEMA Triple line phantom, the resolution was
raised by 4.5% in average: 4.4% in horizontal, 4.5% in vertical. In Anthropomorphic Torso Phantom, the
perfusion score of the interior wall with the most severe attenuation was measured to be 29.4%. In the
experiment carried out on myocardial perfusion SPECT/CT patients, 9% improvement was discovered in the
interior wall, where the most dramatic attenuation occurred, after the CT attenuation correction. Conclusion:
SPECT/CT proved its clinical usefulness by enabling the acquisition of images with enhanced contrast and
spatial resolution compare to the ones resulted from SPECT. (Korean J Nucl Med Technol 2013;17(2):78-83)
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Fig. 3. Jaszczak phantom.

Fig. 2. Anthropomorphic Torso phantom. Fig. 4. IEC body phantom.
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Fig. 5. triple line phantom.

Table 1. Summary of image acquisition and parameters
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Fig. 6. ROI (Region of Interest) principle.

Phantom IEC body Jaszczak Triple line Anthropomorphic Torso
e sphere 88.8 kBq BKG 111 kBq Line 1.85 MBq cardiac: 278 kBq/mL
BKG 11.1 kBq BKG 7.4 MBq liver: 48 kBq/mL
Soft tissue 7.4 kBq/mL
Collimator LEHR LEHR LEHR LEHR
SPECT
Frame/sec 120/25 120/25 120/25 60/25
kv 100 100 120
CT
mA 60 60 20
Table 2. Percent contrast for each hot sphere of IEC Body phantom
100.0 -
Non AC AC 00,0 .\.\
37 mm 61.5 96.5 80.0
N
28 mm 513 90.4 700
60.0 —‘ﬁ
22 mm 54.9 76.6 50.0 - =g=Non-AC
17 40.0 X\ AC
mm 45.6 60.9 \\ ==
30.0
13 mm 11.1 21.0 200 \\
10.0 A
0 . ; . . .
37mm 28mm 22Zmm 17mm 13mm
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Table 3. Percent contrast for each cold sphere of Jaszczak phantom

Non AC AC %00

45.0
380 mm 41.1 45.1 200 :\
\

31.8 mm 31.1 36.0 35.0 \\:§
30,0
254 mm 16.2 207 20 N\ —=Non-AC

20.0 =B-AC
15.0
10.0
5.0
0 : : :
38.0mm 31.8mm 25.4mm
Table 4. Spatial Resolution of NEMA triple line phantom
Non AC AC 3
Horizontal 4.33 4.11 48

Vertical 4.79 4.57 ::: _ / 4
. / =¢=Non AC
./

=m=-AC

3.8

36 T 1
Horizontal Vertical

Table 5. Segmental perfusion percentage of Anthropomorphic Torso Phantom
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Non AC AC
Anterior 73 73 85

Septal 66 66 80 %
Apex 79 80 75 =p=Non AC

Lateral 81 83 .\ / \ ~m-AC
N

70
Inferior 72 81

65

60 T T T T 1
Anterior Septal Apex Lateral Inferior
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Fig. 7. ™'l Chest SPECT/CT (Non AC & AC).
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Fig. 9. Bone L-Spine SPECT/CT (Non AC & AC).

oj4] @] A 7HA7F w2 Ao FriEeh o] A4t
ol Al= phantom A3 2 $kA}O] FAFS o]-8ste] CT 7=
7 A9-0] Aol & Al H A} ghe) 2012 THRE] 997HH]|
29 slofstlol A AL Alaet B9} phantom o] g3}
of el hwel FHEsly, Ale] B W4 Al
Itk NEMA IEC, Jaszczak phantom© 2 GAFO] T 21, triple
line phantom© 2 <JAko] F7HEa)%, anthropomorphic torso
phantom: AME}o] Alte] TR A4S BT Ea
SAps o] AAL QAR Falo] CT 7y 4TS siojst
Axo] 31, 59 oA} ZEt HAAA} 57 2] blind testS =
sto] Q= B7Fsll 23t IEC phantomoilA] 2 -8 = CT
g Ao g B A7 7Ry duc Ha
33.6%, Z|t] 89.8% FAYE|R1al, Jaszczak phantom®] 75-9-

ZE7F FHA 9.9%, H|tl| 27.8%, triple line phantomof|A] <=3
of 74 B0l 44% 41o] 7$ ool 6%z B
©F 4.5%, anthropomorphic torso phantom®] 7%~ AL 3}
Ao T A7t 294%= FE AS & 4 Aok e
IS Ao gt A4 Pl bone SPECT/CTS] blind
test A3} 72|14 & G| Hol FEHUS & = UA
ok CT 24|58 S5 SPECTICT 4te] A& B7Het 23}

= o
ZEof 3t so] FEE

SPECT 34toA] of oF 4 9)
oAtk webd CTS o84t 4l ge Wao) siists )
15 Aoks] 4B 4 YL, W ke B A]ea 4 9l

2 o2 AlmHrh

REFERENCES

1. %< 9. A3 ) oJst. 118 2]s} 2008.

2. Wagner A, Schicho K, Glaser C, et al. SPECT-CT for topo-
graphic mapping of sentinel lymph nodes prior to gamma
probe-guided biopsy in head and neck squamous cell carcinoma.
J Craniomaxillofac Surg 2004;32:343-349.

3. Sandler MP, Patton JA, Ben-Haim S, Coleman RE, Goldsmith



282 2| 421 SPECT/CTOAM CTHARHY T2 Fol B Bt

SJ, Vidan E, Shwartz SC, Wide beam reconstruction method for with thyroid carcinoma. Nucl Med Commun 2004;25:1177-1182.
half SPECT scan time: a multi-center clinical evaluation. 5. Bocher M, Balan A, Krausz Y, Shrem Y, Lonn A, Wilk M,
EANM 2005. Chisin R. Gamma camera-mounted anatomical X-ray tomog-

4. Ruf J, Lehmkuhl L, Bertram H, Sandrock D, Amthauer H, raphy: technology, system characteristics and first images. Eur J
Humplik B, et al. Impact of SPECT and integrated low-dose Nucl Med 2000;27:619-627.

CT after radioiodine therapy on the management of patients

83



