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Tomoyuki Rikitake*, Yukio Tateno* and Noboru Arimizu**

*National Institute of Radiological Sciences, Chiba
**Chiba University, Radiation Depart., Chiba

Rescarch Code No.: 731

Key Words:  Positroncamera, Bone positronscintigram,
18F, Tomographic effect

The purpose of this study was the evaluation of bone positronscintigram with Nal¥F. A positroncamera used
in this study was consisted of an image detector and a focal detector. The large fields Anger type gamma camera
(Toshiba GCA 202) with collimator was used as an image detector and a multicrystal type scintillation counter
was used as a focal detector. Positron anihilation was calculated on focal plane just after counting coincident
gamma-ray events. The equipment used for the bone scintigram with 9mTc-pyrophosphate was the same garama

camera with 42,000-parallelhole collimator.
Na !F saline water for injection was produced using the 160(,pn) 18F nuclear reaction using the cyclotron

of National Institute of Radiological Sciences (NIRS-Chiba Isochronous Cyclotron). Radicactive purity of 18F
was proven to be more than 99.5%.

Three mCi of Na'®F and three mCi of 9mTc-pyrophosphate were administrated intravenously to rabbits.
Positronscintigrams of Nal®F were taken from forty five minutes to four hours after administration. Bone
positronscintigrams showed the good resolution and rapid accumulation to the bones. It was concluded that
good positronscintigrams were taken at two hours after administration to the rabbit.

Ten mCi of Na'®F was administrated intravenously to the patients. Positronscintigrams were taken at two
hours. Seventeen mCi of #mTc-pyrophosphate was intravenously injected and scintigram at six hours was taken.
We used these scintigrams for the comparison.

Positronscintigram of the skull showed the good tomographic effect and the good resolution of vertebral

bone which was set on focal plane.
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Fig. 1 (A) Na'F positronscintigram of a rabbit setting focal plane on the vertebrae : This wastaken at two
hours after i.v. injection. Number of the vertebrae could count in both scintigrams. (B) **™Tc-pyrophosphate
scintigram of a rabbit : This was taken at six hours after i.v. injection.

A

Fig. 2 (A) and (B) '"F positronscintigram of the human skull, (A) Sagital plane, (B) Frontal plane on the
level of vertebrae : (C) Frontal view of **"Te-pyrophosphate bone scintigram : Positronscintigram showed

a wvery impressive tomographic effect.
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Fig. 3 (A) "F positronscintigram, setting__focal plane onjthe lumber vertebral level, (B) **™Tec-pyrophosp-
hate bone scintigram of frontal view on the same place. (C) **™Tc-pyrophospate bone scintigram of post-

erior view : Positron scintigram showed clear line of vertebral body. Activity clearance on the kidney was
rapid and the costal image was disappeared by the tomographic effect.
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