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= Abstract=

Gamma Knife Radiosurgery for Juxtasellar Tumors
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mal toxicity to surrounding neural tissue has not been firmly established. The purpose of this study is to evaluate
the radiosurgical outcome of juxtasellar tumors and to investigate the relationship between radiation dosage
and toxicity to neural tissue.

Method[J Between May 1992 and June 2000, we treated 65 juxtasellar tumors by using the Leksell Gamma Knife.
Among them, 52 patients who could be followed more than 1 year were included in this study. The radiosurgical
dosage to the optic pathway, cavernous sinus, Meckel’s cave, hypothalamus, pituitary gland and stalk, and brain
stem was analyzed and correlated with clinical outcome. The mean follow—up period was 33.5 months(range 12.2—
99.0 months).

Result(] The clinical response rate was 69.2%. The volume response rate was 61.0% and the radiologic control rate
was 92.7%. There were 4 complications(7.7%) of 2 trigeminal neuropathy, 1 abducens nerve palsy, and 1 trigeminal
and transient abducens nerve palsy. The optic apparatus appeared to tolerate doses greater than 10Gy. The risk of
cranial nerve complications in cavernous sinus seemed to be related to doses of more than 16Gy. In 3 of 4 patients
who received more than 16Gy to cavernous sinus, the abducens or trigeminal neuropathy occurred. Also, one patient
who received more than 15Gy to the Meckel’s cave, trigeminal neuropathy developed. The hypothalamus, pituitary
gland and stalk, and brain stem were relatively tolerable to radiation.

Conclusion[] Gamma Knife radiosurgery seems to be an effective method to control the growth of juxtasellar tumors.
To avoid injury to surrounding important neural tissue, careful dose planning and further study for radiation toxicity to
neural tissue were needed.

O bjective] Around the sellar area, there are many important structures. But, the optimal radiation dosage for mini—
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Table 1. Location of juxtasellar fumors(nO 52)

Location No. of cases(%)
Parasellar 33(63.5%)
Cavernous sinus 30(57.7%)
Meckel’s cave 3
Suprasellar 17(32.7%)
Hypothalamus 8(15.4%)
Pituitary stalk 3
Anterior clinoid process 3
3rd ventricle 2
Planum sphenoidale 1
Retrosellar 2( 3.8%)

Clivus 2

Table 2. Pathological classification and treatment modality

Treatment modality

Pathology Total
Primary Tx.* Adjuvant Tx.**

Meningioma 10 14 24(46.2%)
Craniopharyngioma 0 6 6(11.5%)
Schwannoma 5 0 5( 9.6%)
Metastasis 4 1 5( 9.6%)
Head & neck Ca. 1 4 5( 9.6%)
Hamartoma 3 0 3( 5.8%)
Chordoma 2 0 2( 3.8%)
Neurocytoma 0 1 1( 1.9%)
Anaplastic astrocytoma 0 1 1(1.9%)

Total 25(48.1%)  27(51.9%) 52(100%)

*0 radiosurgery as a primary treatment
**0 radiosurgery as an adjuvant treatment after operation
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Table 4. Radiologic response of juxtasellar tumors after Ga-
mma Knife radiosurgery

1.0
Volume change No. of cases(%)
08 1 Shrunken (<80%)* 25(61.0%)
8 P "
5 C“”fa' _“e:;’";je e Static(80—120%)** 13(31.7%)
L yr. .2/0
3 2yr: 69.5% Enlarged(=120%) 3(7.3%)
>
= 3yr 1 73.9% Total 41(100%)***
§ oe *O volume response
O *,**0 radiologic control, 38/41 patients(92.7%)
0.2t ***[] MRI follow-up in 41 patients(78.8%)
0.0 * - * y 1
. 20 @ = % 10 “&-—0—0—0—0.»—»4»—0—0—0
Follow-up periods(months) 92.0%
Fig. 1. Cumulative events curve by Kaplan-Meier survival an- = 08
alysis for clinical response of patients with juxtasellar E
tumor since Gamma Knife radiosurgery. > 06 F
[
2z
Table 3. Clinical response of juxtasellar fumors after Gamma =
Knife radiosurgery 204t
=
Clinical results No. of cases(%) =
Improved** 21(40.4%) 02
No new sympftom* 15(28.8%)

. 0.0 " L . .
Sustained 12(23.1%) 0 20 40 60 80 100
Aggravated 4(7.7%) Follow-up periods(months)

Total 52(100%) Fig. 2. Cumulative events curve by Kaplan-Meier survival an-

* no newly developed symptom in asymptomatic patients
***0 clinical response, 36/52 patients(69.2%)
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Fig. 3. A0 Pre-radiosurgical MRI showing left cavernous sinus and Meckel's cave meningioma. BO Follow-up MRI(14 months
after Gamma Knife radiosurgery) showing sh-rinked tumor.
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Table 5. Radiation dose to optic pathway(nO 47)*

Dose range(Gy) No. of cases
<8 40
8-10 5
10-12
12-14 2

*O no visual complication

Table é. Radiation dose to cavernous sinus(nO 52)

Dose(Gy)* No. of cases Complications
<15 46 none
16.0 2 none
16.2 1 none
16.5 1 Vi **
18.0 1 VI xEx
18.5 1 V1L (fransient), Vi

*[ radiation dose to the Iateral wall of cavernous sinus
**0 decreased facial sensation
***0 limitation on lateral gaze
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Fig. 4. AT Preoperative MRI showing suprasellar craniopharyn-gioma. BO Postoperative and pre-radiosurgical MRI showing re-
sidual tumor near hypothalamus and optic pathway. C-FO Serial follow-up MRI(4, 13, 24, and 35 months after Gamma
Knife radiosurgery, respectively) showing gradually decreased tumor remnant.
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