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Gamma knife radiosurgery for Cushing’s disease.
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Abstract : Two cases with recurrent pituitary dependent Cushing's disease after transsphenoidal

surgery were treated with gamma knife using stereotactic MRI. Microadenomas of these two cases

were visualized as hypointense area by gadolinium-enhanced MRI. The doses given to the margin of

the tumors were 20Gy and 35Gy at each case. The doses given to optic system and cranial nerves in
the cavernous sinus were less than 8Gy and 20Gy respectively. Both of the patients had clinical re-
mission and with normal serum cortisol and ACTH levels two years after gamma knife surgery.
Neither of the patients developed insufficient secretion of any pituitary hormone nor neurological de-

terioration. In conclusion,gamma knife surgery for Cushing’s disease may be effective when pituitary

adenomas can be visualized clearly by MRL
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Fig. 1 Coronal gadolinium-enhanced MRI scan showing the iso-

dose plan for a pituitary tumor in case 1.The dose plan
was designed to treat the tumor margin at 50% isodose.
Maximum dose and dose of periphery of the tumor were
70Gy and 35Gy respectively. The dose given to the later-

al wall of the cavernous sinus was 21Gy.
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Fig. 2 Gadolinium-enhanced MRI scan revealed a pituitary
tumor as hypointene area before gamma knife rad-
iosurgery (A). The tumor was homogeneously enhanced
by gadolinium-enhanced MRI 10 months after gamma

knife radiosurgery (B)
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Fig. 3 ACTH and cortisol levels in case 1 decreased immediate-
ly after gamma knife radiosurgery and keep within nor-

mal levels 2 years after radiosurgery.
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Fig. 4 Gadolinium-enhanced MRI scan showing the isodose
plan for a pituitary tumor invasing the right cavernous
sinus in caseZ. The dose plan was designed to treat the
tumor margin given 20Gy at 50% isodose. Maximum
dose was 40 Gy and the dose given to the lateral wall of

the cavernous sinus was 20Gy.
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Fig. 5 Gadolinium-enhanced MRI scan revealed a pituitary
tumor as hypointene area before gamma knife radi
osurgery (A). The tumor was heterogeneously enhanced
by gadolinium - enhanced MRI 3 months after gamma
knife radiosurgery (B) and homogeneously enhanced 10

months after radiosurgery (C)
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Fig. 6 ACTH and cortisol levels in case 2 decreased gradually
after gamma knife radiosurgery and keep within normal

levels 2 years after radiosurgery.
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Schematic drawing of the pituitary gland (horizontal sec-
tion through the center of the hypophysis). The 50% -
isodose curves illustrate four lesions almost covering the
anterior lobe of a normal-sized pituitary gland. Figures
indicate the order of lesions.

(Degerblad et al, 1986)
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