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Abstract:

Stercotactic radiosurgery was originally introduced by Lars Leksell in 1957.
This treatment refers to the noninvasive destruction of an intracranial target localized
stereotactically. The treatment requires precise delivery of a single high dose of
radiation. In 1968, the 1*' Leksell gamma unit or gamma knife was designed at the
Karolinska Institute in Stokholm, Sweden. Stercotactic radiosurgery has established
an important role in the management of intracranial lesions, ranging from AVMs to
benign and malignant neoplasms. Currently, more than 10000 patients worldwide are
treated annually with stereotactic radiosurgery using the lLeksell gamma knife.
The purpose of this study was to identify the dose delivered to the parotid, ovaries,
testis and thyroid glands during the Gamma knife radiosurgery procedure. A three-
dimensional. anthropomorphic phantom was developed using natural human bone,
paraftin and sodium chloride as the equivalent tissue. The Phantom was consisted of a
thorax, head and neck and hip. In the natural places of thyroid, parotid (bilateral sides)
and the ovaries (midline) some cavities were made to place the thermoluminescence
dosimeters {TLDs).Three TLDs were inserted in a batch (probe) with lem space
between the TLDs and each batch was inserted into a single cavity. The final depth of
TLDs was 3 cm from the surface for parotid and thyroid and was 15 cm for the
ovarian glands. Similar probes were placed superficially on the phantom. The
phantom was gamma irradiated using Leksell model C gamma knife unit.
Subsequently. the same probes were placed superficially over thyroid, parotid, testis
and ovaries in 30 patients (15 men and 15 women)who were undergoing radiosurgery
treatment for brain tumors. The mean dosage for treating these patients was
14.48+3.06 Gy (10.5-24 Gy) to mean tumor volume 12.309.66¢cc (0.27-42.4 ¢c) in
the 50% isodose curve. There was no significant difference between the superficial
and deep probes in the phantom studies (P-value<0.05).The mean delivered dose to
the parotid. thyroid, ovaries and testis in human subjects were 21.6 + 15.1¢Gy,
9.15+ 3.89 ¢Gy, 0.47 £0.3¢Gy, and 0.53£0.31cGy, respectively. The data can be used
in making decision for special clinical situations such as treating pregnant patients or
yvoung patients with benign lesions who need radiosurgery for eradication of brain
tumors.

Keywords: gamma knife, dosimetry, thyroid, parotid, ovary, testis, anthropomorphic
phantom.



