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Gamma knife surgery for parasellar tumors invading into cavernous sinus

- Effects on cranial nerves -

Masami T akanasHi, Seiji Fukvoka, Yoshinobu Seo, Kouji Oka,

Yasuo Ito, Mitsuaki Kiara, Jun-ichi Nakamura and Katsumi Suematsu®

Department of Neurosurgery, Nakamura Memorial Hospital, Sapporo, Japan and

*‘Hokkaido Brain Research Foundation, Sapporo, Japan.

Summary - Clinical experiences of gamma knife surgery for four cases of parasellar tumors invading

into cavernous sinus are presented. These are Cushing disease, metastatic tumor, meningioma, and

chordoma treated with various suitable doses. In metastatic case the tumor disappeared and the size

of other tumors reduced. There was no recurrence during follow-upllto 21 months (mean 14.5
months) . In all cases, we recognized improvements of their clinical symptoms. And no case developed
delayed cranial nerve deficits. Although, long term follow-up will be necessary to evaluate the effects
of gamma knife surgery for these tumors, Gamma Knife Surgery may be a safe and effective therapy

for tumors invading cavernous sinus.
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Fig; 1 (;D-énanced MRI A:axial view B:colonal view Tumor

which showed hypointense area was covered by 50%
marginal dose curve with multiple shots.Maximum and

marginal dose were 40 and 20 Gy respectively.

A L7232 A —% —1314mm © 1shot, 8mm : 5 shots,
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Fig. 2 A, B . Before gamma knife surgery

C, D 4 months after gamma knife suregery

Tumor was markedly enhanced and decreased in size 4

months after gamma knife surgery.
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Fig. 3 Blood ACTH and cortisol levels were normalized after

gamma knife surgery.

Fig. 4 Gd-enhanced MRI A:colonal view B:axial view

C : axial view (isodose curves near optic pathway)

Plug pattern was used to avoid excessive irradiation to
optic pathway.Tumor was covered by 40% marginal dose
curve. Maximum and marginal dose were 62.5 Gy and
25 Gy respectively. The dose to chiasm was limited to 6

Gy.
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Fig.5 Gd-enhanced MRI A |, B:Before gamma knife surgery
C,D . 4 months after gamma knife surgery

Tumor was disappeared 4 months after gamma knife

surgery.
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Table 1 Treatment dose
(Maximum and Marginal dose)

Case Disease Dose(Max/Margin)
Y.M.  Cushing Disease 40/20(Gy)
(recurrence)

S.M. Metastatic tumor 62.5/25

H.M. Meningioma 25/10
(residual)

K.C. Chordoma 38/19
(residual)

Table 2 Results after Gamma knife surgery

Case Follow-up Tumor size
period(M)
Y.M. " reduced
S.M.* 11 disappeared
H.M. 17 reduced
K.C. 16 slightly
reduced

*: dead 11 months after Gamma knife radiosurgery
by systemic disease
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# BHRFELS L 72, SEBI 3. 4 TRASEAERE OUED
A b7z, Gamma knife surgery Fif7T12 DR BEE D,
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Wiz (Table 3) .

Table 3 Changes of clinical status

Case Pre-treatment Post-treatment

Y.M. obesity, hirsutism hormonally
irregular menstruation normalized

SM. TI-N. palsy complete recover

HM. N,V:VI-N. palsy improved( VI-N. )

K.C. VI-N. palsy improved

Rt-optic atrophy

cavernous sinus PN @ J& & 2 3¢ L T gamma knife
surgery % AT AME, LT AR, S5 HMER,
BRA~DHEETELZTEIZ, ZOBERC
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BEXONGFISHEE T S dose 2 T A ITE
LOTHNBRENBONELS 2 A6 H 5B, caver
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B AR AR 120Gy BLF & L T dose planning 8B 2% » 72
1) 4Rk 4 A U Z2EEBI O dose planning £ T
R, HAXIA~OBEREL LT (Tabled), WTh

Table 4 Irradiated dose to optic pathway
Case Disease Dose(Gy)
(Optic N./Chiasm)
Y.M.  Cushing Disease 8/4
(recurrence)

S.M. Metastatic tumor 12.5/6

H.M. Meningioma 10/4
(residual)

K.C. Chordoma 10.7/9.6
(residual)

B W T HHEMFRIC13Gy AT, HERIZ10Gy LT &
safe dose HIZB E 2 6N TW5h, il 2 ZEBMIIE
B 720 E#E (marginal dose T25Gy LA ) #S8E&
Ezohiz, 2Oz, B % plug pattern Z{EMA L.

R, HEZA~OBEHGHRE BN EA &€ T dose
planning % 17 » 7=%, plug pattern Tit 7 #0818 %
e ER LR L ER S L4 (Fig. 6). =D
51T optic pathway % &7 A L9 Z WECTHEAMICE
HETEF KT 5 plug pattern A L7 (Fig. 7).

PLUG PATTERN
Viewed from behind

OOOOOO

000090~

O
0@@@0099@

“Smr

DOWN

Fig. 6 Plug pattern E which is made by blocking 54 out of 201

cobalt-60 sources is shown to make specific isodose

curves.
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Fig. 7 A ! isodose profile by no plug
B ! isodose profile by plug pattern E
By using plug pattern E. the isodose profile is deformed

narrow in the holizontal direction.
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