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Radiotherapy of Pineal Tumors and Ectopic Pinealomas
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Takuro Arimoto, Jun-etsu Mizoe, Hirohiko Tsujii and Goro Irie
Department of Radiology, School of Medicine, Hokkaido University
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Germ cell tumor,

The results of radiation treatment of 63 patients with pineal tumors and ectopic pinealomas are
analysed. The histopathological diagnosis has been verified in 17 cases, and they consist of 9 ger-
minoma, 3 teratoma and 5 embryonal carcinoma.

The overall 5 year survival rate was 79.5%. Survival rate was different according to histology and
site of tumor invelvement. Local control was achieved more frequently with doses of over 45 Gy in five
to six weeks. Marginal relapse (4 cases) and spinal metastasis (7 cases) were occurrd with ports under 10
x 10cme, but not over 10 x 10 cm2. Prophylactic spinal irradiation were undertaken in 7 patients, and
there were no spinal metastases in these patients.

Tumor response detected by CT scan at 10—20 Gy was well related to relapse pattern and
histopathological classification. There were no in-field relapse in patients with tumors which responded
well at 10—20 Gy and disappeared at more than 40 Gy. Teratomas were demonstrated as radioresistant
tumors at 10—20 Gy. Therapuetic diagnosis by CT scan seems to be a reliable procedure to determine
indication of tumorectomy.
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W19, 2 DA O BRI & R TR AREL
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THMH, BHARERSEESOEME L LT,
embryonal carcinoma < choliocarcinoma 3%
HE A, §HEN germ cell tumor O HE
FHL T &jcmmems = -3 germ cell tumor #
HoER - HEHHcoWT b BE RN,

1) X%

FRFI364E11A H b BBFISTAELIOR F T D214E
2, BRERLOCRIIEBREEFEZOZHOL &
CHHBRER Y Z o OR4FITH BN, 0>
LRG3 A SR E Lic, BA L= 18I, i
BECOMEBREOBRATH S, H536, &10
Pl BUEMLTH Y, FRSHIHRIAELEL
2ED65%% i, F1H19.45Th - - (Fig. 1).

%073 WHO 5B - 72V, MHEE p3)
Bi L7z % @i, germinoma 9 fl, teratoma 3 i,
embryonal carcinoma 56 TH o7, ZD 5 b,
germinoma 5 #l (X #x% #6, embryonal car-
cinoma 2 FXBSAHRIERE OB BOMGI ©
BB, HBERREZII6HTH 55, BEHREN
BE, %I BHRBCERZHELYR LS
&L b germinoma EZ2EEhiz, o5 b
1 6k, M HCG A E1fE < & b, choliocar-
cinoma D REMEDREE S i,

EFAOBREMMILI~120 AT b,
median (X655 B TH 5, 63FIF57HIL 3 ELL
DEEVBETH - .

2) [EE O RAEL

MRAI514E ¥ T SEMBE N E 4T, fhicEiiX
REHR, NEEY, MEBREOMRXELE TR
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Fig. 1 Age and sex distribution

THNCBE Uic, BEFI524E LI 2047132 Bl o
D CT TR T Ehic, HEo SMEA 2
Table 10 Z & < 4riti-,

3 BE

BEED + B4, &5\ XRETBNC X BRI
HAHRIGTEH85.7% % btz (Table 2). FHZEN
ETTEY D 5 BB TREMEIT -, Hik
% Torkildson ¥ 2 #ll, Ventriculoatrial shunt 25
#, Ventriculo-peritoneal shunt 9 #i T - 7.
M RAH IO 7 EMCThh, HRE IR
HPROTRRCH - 3HTHhiz,
ARG, A4S ¥ T 03261 250KVp
X # % % Co-60r #2, % h LA 017811k Co
-60r 48, 14BUX10MV X fR%& F\ie, 2 Fliz—if
ZHEEDOMV X % B\ TiTode, BE O JBE
TR, EAENE 2L b 2REY S RHY
ZIFRAIE L, TX10~10 X 1lem? D[R &t EF % F 7z

Table 1 Site of tumor involvement according to histological classification

Site Pincal region
\ Su?;aisgilar P+8Y g asgll-'-(;; Thalamus  Total
Pathology ~~_ | lacalized extensive g ng.
Verified
germinoma 4 1 3 = - 1 9
teratoma 2 — 1 = - - 3
embryonal ) ) .
carcinoma r » 1 v 1 5
Unverified 30 1 5 6 2 20 46
Total 38 2 10 7 2 4 63

1) Serum AFP level was elevated in each patient

2) Serum HCG level was elevated in a patient
3) P: Pineal region S: Suprasellar region

BBAI604E 2 A25H
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Table 2 Treatment methods according to site of tumor involvement

Site Sg.’fﬂt RT Preo%;Fative Posto]g%!'ative Total
Ehelises m s z 1 5
extensive 1 = = 1 2
Suprasellar region — 7 1 2 10
P+S 4 3 S - 7
S+ Basal ganglion — 2 - 2
Thalamus o 1 = 3 4
Total M 19 3 7 63
1) RT: radiation therapy
B, WHIDBFNT I TURE X 6em? B D /N & T Ny
B EA AW, £+ 2FHOBH»Thih
fo. RIGHTRSHHRIEFRE3PIL, $ARE30~60Gy ! T %
BAt S h, 05 B3HIX40~50Gy 2 BE S h , ‘
7o, BBFI464E ¥ CUREGE S BI5E, Thil#o
B — R EABCSESh, —ERE " e :
200~300Gy TH -7, WIRRICBIREE 2 T
Nicok4BlTH Y, FIEP~OEHHATI FEH e
h B EEBICR30GY/3H D F B A % 17 > | \
Yoo — e

FHEB~OBREY, HSER(4FD, H50
IR IS R H A (3 P OB & B30 ~40Gy/
S~LEYEFHICBA L, EENBRI5 A
WM 2T, HHARED 6 #11330~40Gy/3~4
BOBRAHRIER LT - 1o,

#® =

D AHFRELER

BAHRBEEOENEFEY Fig. 2iirnd. £
fEGlD 3, 5,10 £F R L h % h8l.8%,
79.5%, 70.3%TCHh -7z, MBI OLFERITE
FEATD I, germinoma & TR TETRIC
I L T teratoma, embryonal carcinoma ® 5 4F
LD EFRMEER Z /R L, SALFITH,
BB R EE L h LISt D IES ke L T104E
EHFRVERFTH - T,

FECIRBAEE CRIHANHER I h T3, BT
JRAGESEIE L1061 & £ <, FIE 2 41, fbFEsE
14, RS 2 B CH - 1o, BEILOWFRIL,
5 PlEREOHBEMNTEFRTL, 1HAGEAT
BREBEAES TRT L, CT TRAF/ T

T T
] 10 (years)

Fig. 2-a Actuarial survival curve according to
histolegical classification
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Fig. 2-b Actuarial survival curve according to
site of tumor involvement
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Table 3 Histologic classification of primary tumor in patients with recur-

rence
Site of . Emb 1 ]
e Germinoma  Teratoma " n.ryona Unverified Total
recurrence carcinoma
7 3 4 41 b5Y
Intra-cranial
In-field = 1 1 5 7
Marginal 1 1# 2% — 4
Spine 4 - 2 14 7

1) No. of patients observed longer than 2 years.

2) Recurrence along ventricular wall was radiosensitive and suspected mixed ger-
minoma.

3) These patients overlap with the patients with spinal metastasis.

4) Histologic diagnosis of metastatic site was germinoma.

Table 4 Time of recurrence after treatment of primary site

Site of
recurrence 12 24 36 48 60 72 84 96 108 120
| | | | | | | | _ month_

In-ileld(?) 5 1 1
Me‘rgin&l) 1 1 1 1
L 31 11 1
gersmin?gr)ma 3 1 1
teratoma

@ 1 1
embry(:(réa)\] ca. 1 1 1
unverifi(%% 4 1 1

W, BEAFIERILT6.4% (42/55) TH o1,
REHES R G RO HEAHIHERIXTL.1% (32/
45) THH, teratoma 2 FNX20Gy [RE S H T
CTHlEl e i, HEABRCHEHSR YR L
6 #l# germinoma I 1 fl721}C&H b, teratoma,
embryonal carcinoma @ 5 % ElE HE D - T
(Table 3). marginal relapse ik, #F8ifBE %1T -
7z teratoma 1%1C CT EMSEBECID > BRER
&, germinoma 1#l, embryonal carcinoma 2
PIFEELPOLE LEBRTH -1, THER
Rix12.7% (7/55) THbH, FHRBERTOMGT
ZREBLITHTE, HENTRLRKLD ger
minoma 755 & 5 b T vie, MESERIER D40

ABFN604E 2 A25R

(9)

BIFRSSEIAR BRI B R cH@ S hi, CT
AR 5 PULBRTHIE & heh - 7 pd, R
BV 5 Tz, c

BRORNL, BHEFANERE FTHERILE
] 1 FLIAH S\ BB % 7% L7 A%, marginal rela-
pse (% 3 ~1ERITHBL L T\ 7z (Table 4).

3) CT itk 5 oHEE

CTFTR L BFROBI#E % Table hicrd, Ba
MEL0~20Gy O E T CT TR CER 0K
HBHCIEER LN RS DRIHTH S, &
DAL, BEKTHEO CT THLREERT R
RO WG BH TR OBRENEETH -
N, BEYHEES L 2HARVCTRL BHEEF
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Table 5 Relationship between tumor response determined by CT scans and incidence of recurrence

CT findings Uncontrolled
Controlled
Dose=20Gy =40Gy In-field Marginal Spine
Regression(16)  no mass(14) 11 0 2 1
(embryonal ca)  (germinoma)
(embryonal ca)
residual mass(2) 0 1 0
(embryonal ca) (germinoma)
No change(2) — aly 0 1 0
(teratoma) (teratoma)
= residual mass(2) 0 2 0 0
(teratoma)
(unverified)

*He received tumorectomy after irradiation(17.5Gy/7Fr)

R oD HE A % §R D, AT T embryonal car-
cinoma & Wi & hic, CT B AR S EIEHER
KTL, &89k CT e tEBFESYHEB S
2HIBRETOMABREED, WThiERER
HEHRRE R Z e BRI, BlfoT
bhic 14 teratoma TH -1z, Eiz, 20Gy L
ToRECTEEOHEBILE BBEVLRDLLTH
HHF 24T - 72 2 FEFINE teratoma TH - 7,

PlEn X 5, CT 3BRRER X CRTERR
HEEOHBEOHEERCEDTHEYTH 5.

4) MBEIHEE & BR

REE L BRER % Table 6itRT, FHEE
RS T FIEBE B H100cm?H i T H - T,
marginal relapse % 5.7 4 i & BREE 53100
cm?RETH D, 100cm? b TR BT OER
DI T B o T,

Table 6 Relationship between radiation field

Radiation field

Site of m—
i " WV otal
FeCUrTence  WBy ——— - <50em? Tota
2100cm® << 100em?®
S+S- S- S+ §-— S—
5 5 g 2 21 21 55
Spine 0 0 0 0 4 3 7
Intra-cranial
Merginal 0 0 ] ] 1 3 4
In-field 0 0 2 0 3 2 7

S+ : with and without prophylactic spinal irradiation
WEBr: whole brain WV : whole ventricle

REWBESRBR CRAEEBTE 72T
Bl345Gy L FoREHRECTH - o (Fig. 3) em-
bryonal carcinoma "Ti345Gy/16[E] 5 BE X h iz

2 ¢ marginal relapse %529, 40Gy/20[@ 230

(Gy) o
60 [+] Js:
55 n
(=] o
50 o o o o o 5
o
o o ° o
a5 o 0 It +1 [+3 & o
oa o m
oo N L] o @
40 1+ o4 (O & Q (s} oe 1]
]
o
35 2 ek oo
o controlled
30 & uncontrolled (unverified) [+]
J # uncentrolled (terutoma)
.r m uncontrolled (embryonal carcinoma)
NN S S S— 17
1 2 3 4 5 6 7 8 9 10 (year)

Fig. 3 Local results by radiotherapy of the primary lesion

(10) AARERSEE 045% B2 5
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n 2 * 40 (month)

Fig. 4 Survival curve of cases with recurrence
from the day of relapse

a3l 1 FICIBHERNBR LRSI,
FEIRUF AR AN, B IEG MRS 4 4,
EHEHEN, ) v SBENYIED 2 6, BEEHR
Ex{Thith ol 1T, BFHED PR
hote, BERPEAEEEMN, Vv RN ED
R OERBH EThir ol 2 Al FiiER Y
Az,

5) BHROI~OER

BREEOEMTHRL, BRHE2ETSEH, 34
TIEBOEFERTH -7 (Fig. 4). HENTR
(%, teratoma O 2 FlkERE, BEECH L LT
15 DAFET Lz, teratora Tk 1 HiliL 43
Hic X DEERL, MHMmENERECR S BRER
iz 130Gy D RSHIC X b EESMEAL, 2
EHOBELEEFTH B, BHEB, 7 HPH
SR+ RS 21T o % 3 HIk 3L bR TH
h, O3 L 2MIHLERL TS,

z =

BFRE R X ORI REED X R0 E
PEREELLLBMENBEL LY, HL oBEIK
BHRIEEY THEC LTV A, ARG X A1
R ILE MR T 5 FEFERI~80% L BIFTH
b, bhbhOfEko BB D iR 0®E & H
BRIZ80%EE DR E b hic, Thid, G
B L) BE—BORREHELB S Z L2RT
23, SEIOHRE CEEOERBERCEMRI cLEF
BBPKELBRRBENREh, SBIIhLD
RFEERM L IcRIEHSHRENE T h 529,

IBFI604E 2 A258

i b7 %

(11)
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RGBS & SRR RIS 050% LA iR
FbED SBEMED B BN IR > T BT
MR DB EFH DY, marginal relapse &
FEEB166IF 6 FITIHEA L - TED, Zhb
OHBEFHIEETH 5. SEIOKRE Tk mar-
ginal relapse, F&iE 1B EFH100cmSKiE o
FicEFLTE D, 100cm? L ED 5\ B S i
IOVEBRERBYR O L ERWBT S,
B h BEVBHEFCHEN DV EORENRS
WS~ - CT gscan DO HBIC & h &SRB
DB EFREONFERETETH Y, MNE
DEoBHEYRHBNEEELS,

Vo iE ) FRIERE11.1% (TH) 4L 0
lt:i]: r __.ﬁ-jt-%z:-s)lu)lz:ualﬁ‘;’ 3 ﬁ]fﬁ 3 flgu\_t/_:tﬁqj
THhYH, BREORIMAECL ) dH, H2EF
LAEETH A Z EARE Tz, FEHRE R HRE
BHIFHESTFH A THD - LoBRELS
WA S FNCEIRTRE LT H DI
WO WX FREEh A REEE L & OEE]
EROEBRSNRFHEBEROEL S EE - T
Wd EDEETRE WD TH D, bhibhd REE
BT LT 5, SEO 54 Tik100cm? Ll Lo g

EBLYRDT IR, Z0ZEkh, SEOHE
(2100cm?Ll E D £ T 5 & & KAl &
EZTWAMY LisLicAh b, high risk group?
~OBIROFHBHIRREINSDHAEEL TS
ho~o2 R RERRYRBOI6FITER LR
Dlehotc T LIL T DFHEOF YR REE L T
5, LicdioC, g oEEMREEes, EA
&, ) v SERENG T TFE 2 IR R R 2
BT 5H8TH 5,

RFEE LB RECBE L CRERLS
WOBINH germinoma THE45Gy iz AR T
JRFTBEFRN <, 456Gy LT CHIETEE & Bhh
A, TR L, teratoma, embryonal carcinoma
TIX40Gy/20E LN F O R ETCRITBRLA DL
% . embryonal carcinoma, choliocarcinoma %12
EE0 b2 frliec &3, e TR
ARTHBHY, 4B, embryonal carcinoma iZ 3
WTRFTERI340Gy/20E 0 1 fITREE T 5
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73, 45Gy/16[E % 2 i3 marginal relapse TH -
fo, Lichio T, 45Gy/16E1LL %2 5\ FRE B ¢4
BIBEEDEEhALEE L L 529, teratoma I
BULO TR TRIBAF 2RO TH b, T
RRRY EWMEMEZTIRETH B, T i ter-
atoma f§HBIC BRI 5 MM BRBEZED &
\» germinoma & BB EHEEY 1 FIEB T
b, fHMfIZ T mixed germinoma % 7S
FRMBRHOBICEERTRETHS S,

HMBROERXEEFMHICLVTIREE LD
Wiz b 557, M AFP, HCG flgE™ 9, CT
Fri7e & CHREBREER XN D TR 25T
%5, SEOKEFTCT 2k 5 RBHOEEHEHE
DRABEREE M BN THB Z MRS h
e, &I, 10~-20Gy D JB &R 5 0 ) %E T ter-
atoma % germinoma, embryonal carcinoma &
EAFRETH T LIXEETH Y, LMD
BIGREDOERE L LB S, 20Gy L ToREH X
HEEEDOTREMEIE (), REDOZMHEORA
Db & TlE, 10~20Gy D “therapeutic diagnosis”
BRBENhDHH%E L% 2%, embryonal car-
cinoma, choliocarcinoma Tik%thFh, AFP,
HCG R ELTBL0MH D, SEOEFTD
embryonal carcinoma @ 3 il CiiE AFP {E»
FLTie, BIHES C M iEE & A5 o
BRWHERTHR D, FEHEN germ cell tumor
CEWTHRBEHEORRE L LTER T
ThH5B, .

LlED X 5z, BEER X CRATERRAEEE
TIRIFR AR L DA 2R RED fZHT O TR
BRASERERA V27 v 25205955, b
hbhRSR I h CREROBRELFIR & Ficis
BEREOHIECBD 5 ETHBICH S,

F &8

BEVFEENICR RS X O RATHER RS o
T CHSHRIER 21T - 7263l o X #s L1,

D £EMAD 35 0FELEFERIEFNEhH
81.8%, 79.5%, 70.3%T® -7z, germinoma &
A #% 2 5k # 72 o B (X teratoma & embryonal
carcinoma D# L H bEFXNBRIFTH Y, ESH
B TRRFHELREEERBIFCH - .

(12)

R ds X ORBTHEL R A G o B R G R

2) HFEABIEERT6.4%TH b, FHEEBERL
12.7%TH » 1o, BEFNOEIEI-FH 45Gy
LIF¢, teratoma 1, embryonal carcinoma
161, EMBRBKFER S PIiBod B hic s, ger-
minama 137545 7z, teratoma IZd\ T, 43
e X b [FH#E S bR,

3) M 5t B £3100cm?Lh E @ B T 1 marginal
relapse, BHiER ¥ DF, FHHEHEBE »
Tote THNIEFHER RO -7,

4) 10~20Gy BH R8T CT Af R ik sk
DHEBICFATH -,

BRAE R L OCRFTERRAEES O BRIl
ToZELths, BEEEFL00cm? Ll oLz
&7, 10~20Gy/1~ 2 Bo K& CT scan
EEBHRA T hELREE AT 5. BESER
HFThh R ESGy/5HE &5, Ifish AFP,
HCG fB 2% & B 0 55 4 1245Gy Bl Lo B 5 % 8 2
5. BORCHIEBMBBED, Ak - ) v B
HEIGICRx, 30Gy/338D FBIRAF RIS 217 5.
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