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A Study on the Extraction Rate of Brain Tissues from a
MMTc-HMPAO Cerebral Blood flow SPECT Examination of a Patient

Hwa San Kim, Dong Ho Lee, Byeong Pil Ahn, Hyun Ki Kim, Jin Yung Jung, Hyung Nam Lee

and Jung Ho Kim'

Department of Nuclear Medicine, The Catholic University of Korea. Bucheon ST. Mari's Hospital ,
]Department of Nuclear Medicine, The Catholic University College of Medicine of Korea. Bucheon ST. Mari's Hospital

Purpose: This study mainly focuses on the patients treated with chemically stable radiopharmaceutical product
#"Te-HMPAO (d,l-hexamethylpropylene amine oxime) which yielded reduced image quality due to a decreased
brain extraction rate. **"Tc-HMPAO will be examined further to determine whether this product may be
accounted as a factor for this cause. Material and Methods: From January 2010 until December 2010, out of 272
patients who were all subjected to #"Te-HMPAO brain blood flow SPECT scans resulting from Cerebral
Infarction; 23 patients(ages 55.3+9, 21 males, 3 females) with decreased tissue extraction rate were examined in
detail. The radiopharmaceutical product P Te-HMPAO was used on patients with normal brain tissue exchange
rate as well as those with reduced rate in order to prove its’ chemical stability. The patients’ age, sex, blood
pressure, existence of diabetes, drug use, current health status, known side effects from CT/MRI, examination of
the patients’ past SPECT before/after images were accounted to determine the factors and correlations affecting
the rate of blood tissue extractions. Result: After multiple linear regression analysis, there were no unusual
correlations between the 6 factors excluding sex, and before/after examination images. Male subjects showed
reduced brain tissue extraction rate than the females (p > 0.05) 91.3% male, 8.7% female. Wilcoxon
Matched-Pairs Signed-Ranks Test was used on the before/after images which yielded a value of 0.06, which did
not indicate a significant amount of difference on the 2 tests (p > 0.05). As a result, the before/after images
indicated similar brain tissue extraction rates, and there were variations depending on the individual patient.
Conclusion: The effects of the chemically stable radiopharmaceutical product #"Te-HMPAO depended on the
patient's personal characteristics and status, therefore was considered to be a factor in reducing brain tissue
extraction rate. The related articles of *"Tc-HMPAO cerebral blood flow SPECT speculates a cerebrovascular
disease and factors resulting from portal veins, and it was not possible to pin point the exact cause of decreasing
brain tissue extraction rate. However, the PMTe-HMPAO cerebral blood flow SPECT scan proved to be
extremely useful in tracking and inspecting brain diseases, as well as offering accurate results from patients
suffering from reduced brain tissue extraction rates. (Korean J Nucl Med Technol 2012;16(1):17-26)
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C. Normal brain extraction Sagittal image of patient a
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D. Decreasing brain extraction Sagittal image of patient b

Fig. 1. Normal $MTc-HMPAO brain tissue extract of cerebral blood flow SPECT image of patient a (A, C) and
decreasing ®MTe-HMPAO brain tissue extract from patient b from cerebral blood flow SPECT imaging (B, D).
Patients b shows a reduced quality due to a decrease in brain tissue extraction rate compared to patient a.
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A. Normal brain extraction Scenium Mean Uptake of patient a  B. Decreasing brain extraction Scenium Mean Uptake of patient b

Fig. 2. Normal $MTc-HMPAO cerebral tissue extract of patient a’'s Scenium Mean Uptake and #MTe-HMPAO
cerebral tissue extract from patient b’s Scenium Mean Uptake with decreased tissue extraction rate. The value of
the Scenium Mean Uptake is 100 lower than a normal patient.
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Table 1. Frequency Analysis about Age, Gender, Blood Sugar, Patient Condition, Scenium Mean Uptake Mean Value for 23 Target

Patients

age sex bst (mg/dl) hypertension (mmHg)  condition  uptake (kcounts)
Mean+S.D. 55.3+£9.0 1.+£0.2 119.09+74.4 131.8+25.0 1.17+0.3 69.9+£13.0
Minimum 37.00 1 80 100 1 52.80
Maximum 72.00 2 410 210 2 94.80
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Table 2. As for Gender Results QU SEX} 12H0|| CHot HAREAM
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e 2 7 s} 12130] S5 SPECT 7AF A& 23t $2 tro]

Total 23 100 Scenium Mean Uptake <=2 & ©]-8-5}¢] Frequency analysisd}
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Table 3. Patient Condition Categorized into the 5 Stages Wilcoxon Matched-Pairs Signed-Ranks TestS AR50} FAF

— S of ol BIsto] e AEK(Table 5). 2112] HAjolA

Women 4 17.4 I Scenium Mean Uptake®] gro] f-ou|gh 2fol& UEhfA]

Total 23 100 orolon] 37 i Fof ZHAlA HIZ=E P Te-HMPAO ]

Table 4. Multiple Linear Regression about Factors that Affects on the Brain Extraction

Unstandardized Coefficients Standardized Coefficients
B Std. Error Beta !
1 (Constant) 59.580 29.176 2.042
Age 0.264 0.374 0.184 0.705
Sex 6.883 11.291 0.152 0.610
BST -0.006 0.050 -0.032 -0.114
Hypertension -0.077 0.124 -0.148 -0.618
Condition -0.704 9.081 -0.021 -0.077

"a. Dependent Variable: Uptake.
"Scenium Mean Uptake: $>0.05.

Table 5. Non Parametric Test that Based on the Frequency Analysis Result

N Mean = S.D Minimum Maximum
A 12 68.87 = 12.67 52.80 92.00
B 12 77.6 £ 11.49 63.10 96.15
Test Statistics
B-A
Z -1.883
Asymp. sig. (2-tailed) 0.06

“a. Based on Negative Ranks.
"b. Wilcoxon Matched-Pairs Signed-Ranks Test
Tp<0.05
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C. 2010/3/1 Sagittal image of patient a

D. 2010/11/9 Sagittal image of patient a

Fig. 3. Images of before (A, C) and after (B, D) of patient a, who received 99mTc-HMPAO cerebral blood flow
SPECT scan more than 2 times shows minor differences, but shows similar cerebral blood flow SPECT image.
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A. 2010/3/1 Scenium Mean Uptake of patient a

B. 2010/ 11/9 Scenium Mean Uptake of patient a

Fig. 4. Before (A) and after (B) values of Scenium Mean Uptake of patient a, who received #MTe-HMPAO cerebral blood
flow SPECT scan more than 2 times shows values of Scenium Mean Uptake of 100 which is relatively low.
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A. 2010/6/1 Transverse image of patient b

C. 2010/6/1 Sagittal image of patient b

D. 2011/1/27 Sagittal image of patient b

Fig. 5. Brain tissue extraction Images of before (A, C) and after (B, D) of patient b, who received *™Tc-HMPAO
cerebral blood flow SPECT scan more than 2 times shows minor differences, but shows similar cerebral blood

flow SPECT image.
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Fig. 6. Before (A) and after (B) values of Scenium Mean Uptake of patient b, who received #MTe-HMPAO cerebral blood
flow SPECT scan more than 2 times shows values of Scenium Mean Uptake of 100 which is relatively low.
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