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The Usefulness Assessment of Attenuation Correction and Location
[Information in SPECT/CT

Jong Sook Choi, Woo Young Jung, Sang Ki Shin, Shee Man Cho
Department of Nuclear Medicine, Asan Medical Center, Seoul, Korea

Purpose: We make a qualitative analysis of whether Fusion SPECT/CT can find lesion’s anatomical
sites better than existing SPECT or not, and we want to show the usefulness of SPECT/CT through
finding out effects of CT attenuation correction on SPECT images. Materials and Method: 1. The
evaluation of fusion images: This study comprised patients who was tested BI.MIBG, Bone, '''In-
Octreotide, Meckel’s diverticulum, Parathyroid MIBI with Precedence 16 or Symbia T2 from 2008
Jan to Aug. We compared SPECT/CT image with non fusion image and make a qualitative analysis.
2. The evaluation of attenuation correction: We classified 38 patients who was tested )| myocardial
exam with Symbia T2 into 5 sections by using Cedars Sinai’ QPS program - Ant, Inf, Lat, Septum,
Apex. And we showed each section’s perfusion states by percentage. We compared the each
section’s perfusion-states differences between CT AC and Non AC by average+standard deviation.
Results: 1. The evaluation of fusion images : In high energy P cases, it was hard to grasp exact
anatomical lesions due to difference between regions and surrounding lesions’ uptake level. After
combining with CT, we could grabs anatomical lesion more exactly. And in meckel’s diverticulum
case or to find lesions around bowels or organs with '''In cases, it demonstrates its superiority. Bone
SPECT/CT images help to distinguish between disk spaces certainly and give correct results. 2. The
evaluation of attenuation correction: There is no significant difference statistically in Ant and Lat
(»>0.05), but there is a meaningful difference in Inferior, Apex and Septum (p<0.05). AC perfusion
at inferior wall in the 5 sections of myocardium: The perfusion difference between Non AC perfusion
image (68.58+7.55) and CT corrected perfusion image (76.84+6.52) was the largest by 8.26+4.95
(»<0.01, t=10.29). Conclusion: Nuclear medicine physicians can identify not only molecular image
which shows functional activity of lesions but also anatomical location information of lesions with
more accuracy using the combination of SPECT and CT systems. Of course this combination helps
nuclear medicine physician find out the abnormal parts. Moreover combined data sets help separate
between normal group and abnormal group in complicated body part. So clinicians can carry out
diagnosis and treatment planning at the same time with a single test image. In addition, when we
examine a myocardium in thorax where attenuation can occur easily, we can trust perfusion more
in a certain region in SPECT test because CT provides the capability for accurate attenuation
correction. In these reasons, we think we can prove the justice after treatment fusion image. (Korean
J Nucl Med Technol 2008;12(3):214-221)
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Region Matrix size Frame Isotope Collimator Mode
Parathyroid 128 64 frame (40 Sec/F) #™Te-MIBI LEHR Step & shoot
Meckel diverticulum 128 90 frame (20 Sec/F) POy LEHR Step & shoot
Neuroblastoma 128 64 frame (40 Sec/F) P-MIBG MEGP Step & shoot
Table 2, Precedence 16 CT acquisition parameter
Region Topo gram  kVp mA Rotation Speed(s) Thickness (mm) Pitch Increment (mm)
Parathyroid Y 120 50 0.5 3.3 0.625 3
Meckel diverticulum Y 120 80 0.5 5 0.875 5
Neuroblastoma Y 120 50 0.5 3.3 0.625 3
Table 3. Precedence 16 reconstruction parameter
Region Reconstruction Tterations Subsets Filter cutoff
Parathyroid Astonish 4 16 Hanning 1.0
Meckel diverticulum Astonish 4 16 Hanning 1.0
Neuroblastoma Astonish 4 16 Hanning 1.0
Table 4, Symbia T2 SPECT acquisition parameter
Region Matrix size Step Duarations Isotope Collimator Mode
Bone 128 64 frame (20 Sec/F) P™Te-DPD LEHR Non Circular
Thyroid 128 64 frame (40 Sec/F) Bl MEGP Non Circular
Myocardiac 128 32 frame (50 Sec/F) 1 LEAP Non Circular
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Fig. 1. Comparison of CT AC and Non Ac. **'Tl myocardial exam with Symbia T2 into
5 sections by using Cedars Sinai” QPS program - Ant, Inf, Lat, Septum, Apex.
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Table 5, Symbia T2 CT acquisition parameter
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Region Topo gram kVp mA Rotation Speed(s)  Thickness (mm)  Pitch Increment (mm)
Bone Y 120 50 1.5 3 1.5 3
Throid Y 120 70 0.8 3 1.8 3
Myocardiac Y 130 60 1.5 5 0.8 5
Table 6, Symbia T2 reconstruction parameter
Region Reconstruction Tterations Subsets Filter FWHM
Bone Flash 3D 6 8 Gaussian 9
Thyroid Flash 3D 6 8 Gaussian 8
Myocardiac Flash 3D 16 4 Gaussian 13
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Fig. 2. Exact delineation of focal chest *'I uptake in patient with differentiated thyroid cancer. (A and B) Planar "' scintigrams
(anterior view [A] and posterior view [B]) showing focal tracer uptake in chest region (arrow). Lesion cannot be definitely assigned
as benign or solitary bone metastasis. (C and D) Corresponding CT section (D) and fused SPECT/CT image (E) demonstrating
nonspecific tracer uptake in T7 (arrow).
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Fig. 3. Diagnosis of Meckel’s diverticulum with *™TcOy". (A) Planar image showing mildly intense focal lesion extending to lower
abdomen area (arrow). Corresponding sections of fused SPECT/CT (B) images showing focal uptake extending to right small bowel,
indicating diverticulum.
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Fig. 4. Diagnosis of carcinoma with "

"In-Octreotide scan and SPECT. (A) Planar image showing mildly intense focal lesion

extending to liver area (arrow). Corresponding sections of CT' (B), SPECT (C), and fused SPECT/CT (D) images showing focal

uptake extending to liver, indicating carcinoma.

1-131 MIBG Whole Body Scan Delay 1day

Fig. 5. Diagnosis of neuroblastoma with "'I-MIBG SPECT/CT. (A) Planar image showing mildly intense focal lesion extending
to right paravertebral area. (B-D) Corresponding sections of CT (B), SPECT (C), and fused SPECT/CT (D) images showing focal
uptake extending to enlarged liver caudate lobe, indicating neuroblastoma.
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Fig. 6. Patient with Prostate cancer and 2 hot spots, in upper lumbar spine and pelvis. (A and B)
Planar scintigrams from skeletal scintigraphy (*Tc-DPD). (B) Detailed view of pelvis with 2 hot
spots (arrows). Transverse section of upper lesion in lumbar vertebra 4, 5. (B) Small osteolytic lesion
with intense tracer uptake indicating bone metastasis in lower pelvis. (D) Fused image. Spondylarthrosis
of left facet joint with intense tracer uptake indicating degenerative lesion.
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Fig. 7. Parathyroid scintigraphy with SPECT/CT. (A and B) Planar views of *™Tc-MIBI scintigraphy 10 min (A) and 120 min
(B) after ”™Tc-MIBI injection. Arrows indicate lesions. (D) Coronal section of ”™Tc-MIBI SPECT showing mildly intense focal
lesion in left lower neck region (arrow). Corresponding CT section (C) and fused image (E) Demonstration of parathyroid adenoma

in corresponding coronal SPECT/CT images.
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Table 7. Regional radiotracer uptake for noncorrected and attenuation—corrected myocardial perfusion SPECT images
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Fig. 8. Non AC image revealed inferior perfusion defect (white arrow). CT AC image however,
correctly revealed minimal nonsignificant perfusion defect (black arrow).
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