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RADIATION THERAPY FOR PITUITARY ADENOMAS
—A STUDY OF LATE RADIATION INJURY—
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Abstract Late radiation brain injury after treatment for pituitary adenomas was analyzed
retrospectively. From 1970 to 1983, 53 patients with pituitary adenomas were treated at our
clinic with postoperative radiation therapy (RT) or RT alone. During the period under
study, patients were treated with various fractionation schedules. Initially, each fraction size
was 2-2.5 Gy, 5 days per week for a total delivered dose of 50-60 Gy. Later the fraction size
was changed to 3 Gy, 3 days per week, for a total dose of 51-60 Gy, to increase the rate of
control of the tumor. The field size ranged from 9 cm? to 40 cm?, and parallel opposed portals
were used. Radiation brain injury was diagnosed clinically and radiographically with CT,
WITI-SPECT, “"FDG-PET. Radiation brain injury occured in 6 patients (1 patient had
reversible injury, and the others had irreversible injury). Irreversible radiation injury
occurred in patients who received more than 51 Gy at 3 Gy per fraction (51 Gy, 1 case; 60
Gy, 2 cases), but did not occur in patients who received 50-60 Gy at 2-2.5 Gy per fraction.
The case with irreversible injury who received 51 Gy had severe complications after surgery,
and that was suspected to be one of the causes of the injury. There was no relation between
field size and radiation injury. We conclude that, radiation doses of 60 Gy at 3 Gy per
fraction do not seem to have any therapeutic advantage.
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Table 1. Histologic classification of
pituitary adenomas

Table 4. Treatment schedule of pituitary adenomas
(initial treatment)

Histology Cases
Chromophobe adenomas 41
Eosinophilic adenomas 2
Mixed chromophobe and

eosinophilic adenomas 5
Unverified 5

Fraction  Fraction/ Total dose Number of
size week cases
2~2.5 Gy 5 50~60 Gy 8
3Gy 3 51 Gy 13
3Gy 3 54~57 Gy 5
3Gy 3 60 Gy 19

Table 2. Signs and symptoms at presentation

Decreased visual activity 37
Visual field defect 33
Amenorrhea/galactorrhea 15
Acromegaly 8
Headache 4
Hypoadrenal 3
Others 11

Table 3. Extent of tumor

Suprasellar 45
Parasellar 17
Infrasellar 4
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Table 5. Treatment schedule of pituitary adenomas
(retreated cases)

Initial treatment

2nd treatment
Total dose/fr

Total dose/fr

Ye (Gy/fr) Year (Gy/fr)
’59 40/20 83 51/17
’64 40/20 70 50/22
64 40/20 78 60/20
’68 40/20 79 54/18
’69 62/26 83 51/17
*70 60/30 83 60/30
74 51/17 75 40/20
74 52/26 83 51/17
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Table 6. Cases with late brain injuries after radiotherapy for pituitary adenomas (initial cases)

Total dose/fr/time Field size

Latency

No Age Sex (Gy/fr/wk) (cm?) Location of injuries (months) Complication
1 30 F 60/20/7 16 blt temporal lobe 48
2 4 M 60/20/7 36 blt temporal lobe 12
3 31 F 60/20/7 16 blt temporal lobe, chiasma 14
4 20 F 51/17/6 16 1t temporal lobe, chiasma 9 intrasellar abscess

Table 7. Cases with late brain injuries after radiotherapy for pituitary adenomas (retreated cases)

Case Total dose/fr  Field size . L Latency o
No. Age Sex (Gy/fr) (cm?) Location of injuries (months) Complication
5 42 F 40/20+51/17 7, 36 rt temporal lobe, chiasma 29 meningitis
6 39 F  60/30+60/30 9, 36 blt temporal lobe 9
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Fig. 1. CT, PET, and SPECT 1mage of ylaﬂte delayed radiation injury (case 1)

e BHE b

A. CT demonstrated low density area in the right temporal lobe.
BFDG-PET demonstrated lower uptake of RI in the right temporal lobe compared with the normal

cerebral areas.

cerebral areas.

B.
C. "IMP-SPECT demonstrated lower uptake of Rl in the right temporal lobe compared with the normal
D.

201T|-SPECT demonstrated no abnormal uptake of RI in all cerebral areas.

Table 8. Treatment for the cases with late brain injuries after radiotherapy

Qutcome

Case Duration of steroid therapy : Low density areas on CT
No. (months) temporal symptom  chiasmal symptom

\ 24 partially improved remained

2 12 cured disappeared

3 12 cured partially improved remained

4 21 cured partially improved remained

5 7 cured partially improved remained

6 1 deteriorated*

*Operation was performed : brain necrosis

Dose/Fr | T.D. 0 71 12 18 T4 TS 6 'TT T8 79 80 8L 82 88
2~ |50~ O Ja
2.5y | 60Gy| OA* A O
(5Fr/wk) oa O O O O A
©c O o'
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(3Fr/uk) | STGy o O O O A O
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O O O O®0 00
Fig. 2. The relationship between fraction size and total dose of radiation therapy

and late delayed radiation injury. Dose/Fr : Fraction size, T. D. : Total
dose, O : Initial case, A : Retreated case, @A : Cases with radiation
injury. 1~6 . Case number with radiation injury.
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Fig. 3.

>

CT, PET, and SPECT 1ﬁ1£ge of the case with glioblastoma growing within the past radiation field.
. CT demonstrated irregularly enhanced mass lesion in the left temporal lobe.

"*FDG-PET demonstrated higher uptake of RI in the left temporal lobe compared with the normal

cerebral areas.

cerebral areas.

B.
C. '""IMP-SPECT demonstrated lower uptake of RI in the left temporal lobe compared with the normal
D,

¥ T1-SPECT demonstrated higher uptake of RI in the left temporal lobe compared with the normal

cerebral areas.
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