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Tc-99m HMPAO is widely used radiopharmaceutical for brain perfusion SPECT. Tc-99m HMPAO is
chemically unstable and is liable to show deterioration of labeling efficiency due to high incidence of secondary
Tc-99m HMPAO complex, free pertechnetate and reduced-hydrolyzed Tc-99m. In this study, we investigated
whether sialogogues administration could reduce the impurities of Tc-99m HMPAO.

In thirty subjects(20 male and 10 female, age range 19~89 years, mean age 60.7+14.5 years), brain perfusion
SPECT were performed at basal and citric acid stimulation states consecutively after injection of 555 MBq of
Tc-99m HMPAO. In the salivary glands, the uptake coefficient was calculated using Siemens processing
program. Statistical comparison between before and after the citric acid stimulation performed paired t-test. P
value less than 0.05 was regarded as statistically significant.

Salivary glands uptake was 12900+3101 counts in basal and 1067742742 counts in citric acid stimulation states.
Unnecessary impurities in the body is much decreased after citric acid administration(t=10.78, P<0.05). The
image quality was much improved after administration of citric acid and the regional cerebral perfusion was
clearly from demarcated the background.

The impurity is distributed throughout the body particularly in the salivary glands and nasal mucosa when
Tc-99m HMPAO brain perfusion SPECT is performed. If this impurities is not removed, the quality of the
image may deteriorate, resulting in errors in visual evaluation. The use of sialogogues could be helpful for
decreasing unnecessary impurities in the body.

Brain perfusion SPECT, Tc-99m HMPAO, Sialogogues, Salivary glands uptake coefficient
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* Preparedness

« ITLC-SG strips 2EA

- Mark the ITLC-SG strips 2.5 cm from the bottom as the point of origin
« Mark both the ITLC-SG strips at 14 cm above the origin

* Dripping

« Apply samples of Tc-99m HMPAO to the origin of the 2 strips

* Reconstitution

« One ITLC-SG strip into the MEK tank

« The second ITLC-SG strip into the saline tank

* Measurement

AR-2000 radio-TLC imaging scanner

« Count the separate sections of each strip to determine the activity distribution using

* Result

» System 1 (ITLC-SG: MEK)

+ reduced-hydrolyzed Tc-99m
2. Rf 0.8-1.0: pertechnetate

2. Rf 0.8-1.0: lipophilic Tc-99m HMPAO complex + pertechnetate
= System 2 (ITLC-SG: 0.9% sodium chloride)
1. Rf <0.8: lipophilic Te-99m HMPAQC complex + secondary Te-29m HMPAQO complex

1. Rf <0.8: secondary Tc-99m HMPAO complex + reduced-hydrolyzed Tc-99m J

Fig. 1. Flow chart of radiochemical purity of measurement. Tc—99m HMPAO radiochemical purity analyzed using combination of 2

chromatographic systems.
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Fig. 2. Image acquisition were performed at basal and citric acid stimulation states consecutively after injection of 555 MBq of Tc—99m HMPAQ.

e

(A) Basal head & neck anterior image

(B) Post-citric acid head & neck anterior image

Fig. 3. Salivary glands uptake coefficient was calculated using Siemens processing program.
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Radiochemical purity = 100 - (A% + B%) ------- (Eq. 1)

A%: secondary Tc-99m HMPAO complex + reduced-
hydrolyzed Tc-99m

B%: pertechnetate
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Sinogram

(A) Projection view

(B) Iterative reconstruction

Fig. 4. These data acquired from SPECT system are reconstructed OSEM 3D(ordered—subsets expectation maximization) method called by

Flash 3D from Siemens with Subsets 16, Iteration 8 and FWHM 13,

Uptake coefficient of salivary glands = (ROIrs + ROIls) / 2

ROlIrs: right salivary glands frame counts of ROI
ROlls: left salivary glands frame counts of ROI
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Basal Citric acid stimulation

Fig. 5. Salivary glands uptake coefficient was 12900+£3101 in
basal and 106772742 in citric acid stimulation states.
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Table 1. Result of Tc—99m HMPAO radiochemical purity analysis

) . ) Rf values for MEK Rf values for saline Radiochemical
Radiopharmaceuticals Patients .
Rf1 Rf2 Rf3 Rf4 purity

Tc-99m HMPAO, P1,P2,P3 3.8% 96.2% 97.4% 2.6% 93.6%
Tc-99m HMPAO, P4,P5,P6 4.1% 95.9% 97.1% 2.9% 93.0%
Tc-99m HMPAO; P7,P8 2.9% 97.1% 97.3% 2.7% 94.4%
Tc-99m HMPAO, P9,P10 2.9% 97.1% 97.0% 3.0% 94.1%
Tc-99m HMPAOs P11,P12,P13 3.7% 96.3% 97.4% 2.6% 93.7%
Tc-99m HMPAO, P14,P15,P16 4.3% 95.7% 97.0% 3.0% 92.7%
Tc-99m HMPAO;, P17,P18,P19 4.3% 95.7% 96.3% 3.7% 92.0%
Tc-99m HMPAOs P20,P21 3.7% 96.3% 97.1% 2.9% 93.4%
Tc-99m HMPAOy P22,P23,P24 4.1% 95.9% 96.8% 3.2% 92.7%
Tc-99m HMPAO, P25,P26 2.8% 97.2% 97.8% 2.2% 95.0%
Tc-99m HMPAO, P27,P28 2.8% 97.2% 97.6% 2.4% 94.7%
Tc-99m HMPAO, P29,P30 3.5% 96.5% 97.1% 2.9% 93.6%

Rf; : secondary Tc-99m HMPAO complex + reduced-hydrolyzed Tc-99m

Rf; : lipophilic Tc-99m HMPAO complex + pertechnetate

Rf; : lipophilic Tc-99m HMPAO complex + secondary Tc-99m HMPAO complex + reduced-hydrolyzed Tc-99m

Rf; : pertechnetate

Table 2. Result of statistical comparison between before and after the citric acid stimulation

Salivary gland uptake(counts) t P*
Basal image Citric acid stimulation image
Mean+SD 10.78 0.001

12900+3101 106772742

*P : P value by paired t-test

BRI H] S XIA] - A4 citric acid) o A5 = 7 T

A EESEG G vl Ak AT ) el

A= UE Emo] AlA = i] AR 2| o] ARG H] 7}
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Hlaj e Sa) vk El 19191 n] Akl (caudate nucleus), BT

(globus pallidus), ] ZH(putamen) 5 A5 ] G232 (deep brain
structure) 7} A g 3HA] LR TH(Fig. 6).

(B) Citric acid stimulation image
Fig. 6. The image quality was improved after administration of citric
acid and the basal ganglia perfusion was clearly from demarcated
the background.
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