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oA EZE(germ cell tumor)2] HIE7} 33~50%0|w ¥kAAX &
7} =& Alolol] Fe3F A3 e HaFe| wlxv} oF 25
%olch) B3] UK, 3] ofAlo} AoJe] LIAR Foke
TH], Ak Zpo|7h QlofA] WARA, dQHAl Aol E
wjolge] ulgo] vl 2 Zlog 4HA Uk o AFE
2R AR oA Feha GAH ARl PALAE

5 AR AT SR 30elA ALEE, AEE, Al

1. 00 &

19831 39 FE] 19959 8U7hkA] 7hHE=lddta 7 B
A Az T el A SRl X3 - g
Ak o] A1gA WAL ZE AR 30
o A5AIE Gobia ofg] 7HA] 3AEA 1 X e
ARl wE oAlFE FASIE SRR <RIt
(CT 32 MRI) ¥HFAF ol 9X|ete] 4 AA7L E7F
sV 223k A whE fldde] dvkar shgkEl #AbE
olgdr}. S AW E T~69A(F4zk 164)em 22
H(733%)] A7} 304] mlRke|QAar 304] o] e 7t 8
H(26.7%)0] ek EA} 217 (70%), 1A} 97 (30%)0] etk EF
o] $IA= FHA(pineal gland) 18%8(60%), ¥I3lrAl -
(suprasellar) 4%(13.3%), <343} s} 4 pineal gland
& suprasella) 273(6.7%), 4342} 4 >4 (pineal gland and
paraventricle) 6%3(20%)3]t}. 18%(60%)2] $FA}= Karnofsky <=
WSHKPS) 70 o] Fuzt AAZEE HIrh 2619
SOl WA o WAsals FUEAT PAL AL
on 8(67%)2) Bl Wy 5 Ao FLEA
Ak Z7kslo] gl o|% THE AT WA wro
Al 192 HX ol ut FEFAAT} F7tE o] it 23
B9l fAe] HAFs] AT AL ARG %
P Sgolgh A R YHTHeE AN 44,
Aol WENIZg, EEAAAN, S e ket
Mowl 26966799 A7 ALY H4EZo] doieh
(Table 1).
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HIALAX 5= 6 MV 43714 7|(NEC Nelac Japan, Siemens
Mevatron MX2, Germany)ZE ALgs}o] 20~30 Gy)2~35F2] A
W AN RS AGY F CT F& M 24748 4

A 2| 400 SUNT SS0A AIEH dAEXZS A

Ajsisier, Tela ARAR WAl wrek X2
AAA B FARATE AR AR AL
B AE] A 16%(533%)2 AtellA] TSt 24
98t wieh(shunt operation)S AAJslich ZkF A2}
Eol AW 8o 3t F 5 FAplA et Al
sgieh ARA AR RS ZAck: okl Ut 91Xl
webd] Sahilel FakEl Foke] A% wWanelel Fau
291z A limited field) 2 3} ST} A H Al
3 3o ¥ Fue AU Foke] Aol ¥4 ventic
lar system)E Eshe 20k shgleh AGA ANEA
T A uRSA B AR SiXoll wel T4, HA, A,
WG 2Aoke WALN RS Aesieh A4 A
24 F s} ol 1gel A F S AUt 29
ASISE 9] BApe FazAbokz A Eelgla BEa
ool wee B 179el BAt Quish FYEA
AF F7 ol wel WA, AxzA, AxHFzAE W
ARARE ARSI, AN EAT AL 408504
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Table 1. Patients Characteristics

Characteristics No. of patients (%)

Age (years) range (median 16)

<30 22 (73.3)

>30 8 (26.7)
Sex

Male 21 (70.0)

Female 9 (30.0)
KPS

<60 12 (40.0)

>70 18 (60.0)
Tumor Location

Pineal 18 (60.0)

Suprasella 4 (13.3)

Pineal +suprasella 2 (67)

Pineal + periventricle 6 (20.0)
Hydrocephalus

Yes 26 (86.7)

No 4 (13.3)
Tumor marker

Elevated 8 (26.7)

Serum & CSF* 7 (23.3)
CSF 1(34)

Normal 18 (60.0)

Unknown 4 (13.3)
CSF cytology

Positive 0

Negative 23 (76.7)

Unknown 7 (23.3)

‘Tumor marker reference level in serum and CSF
a-FP:0~20 ng/mL, 5-HCG:0~5 ng/mL
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of gk RIg%E, WAIAE T8 §F 2Ee5el e €
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1. AR SAMX| 20| CHE HHSETet MEE

20~30 Gy2~35¢] WAAAE $ 21%(70%)2] 3EAfol|A]
VA B0l WA THEIIDAA IS o)
glol oM El el on 279(6.7%)0A Sl <3hE|glr)

w3 A4 WAHAE F MR $E CT 347244 19
H(633%)0lA] Sl o]de] vk Hylow 117%(36.7%)
oflA] K-l wkol At ¥zl glgick(Table 2). X & b
o Az ol 1198l WA % 298] PR WAAA

Faehn FPAATES Adaslon o ZuUe
Z$hA ke okA] 7|8 Z(mature teratoma)o| Tt 20~30
Gy2~359] AJgA WAAXE & 27 58 2 94
o1 WS AEel W ArAsel Aol uwl 249l &
& B3iE 219 BAe] S ARES 04%T Y
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Table 2. Qutcomes of Treatment

Assessment No of patients (%)

Clinical response

Improved 21 (70.0)
Stable 7 (23.3)
Deteriorated 2 (67)
Imaging response following trial RT
CR +PR' 19 (63.3)
sD' 11 (36.7)
Imagingr response following
full dose of RT"
CR 16 (53.3)
PR 5 (16.7)
SD 3 (10.0)
PD? 4 (133)

"Complete response, 'Partial response, 'Stable disease, *Pro-
gressive disease, 'Radiation therapy

o ofshEigld 9me] shabe] 5 AEEL 464%90)
gt er FEde o whee HAW 39 59
HEEL 614%Fom gl S 455%2 %7] A
Az TAF AT Hle Lyl 2S4E AEFO] =
o AS Bk e olydt AEE] Xjolo] EAAC]
2)2]= §19lthp=0.6366, p=0.2652).

2. HIAIMX| 2 Zo}

TUHAAES A 29 AlLsE A 287 3=
408~594 Gyo] WAAXEE Algslglon X85 F5 39
WS- SRl 167(53.3%), Sl 5%(16.7%), 3} 3
w(10.0%) 2 R34 W& 4%(13.3%)0|tHTable 2). o] 242}
9 2d AEEF 5 AEES 47 643%, 51.7%3.27 2
W FHAEED 5\ FHAEEDS 56.9%, 52.5% S cHFig. 1).

AA 307 9] $A; F 9 (30.0%) > A sollA Ask
3 457 3910%), B4 7o) 19(3%)°2 9
WaolAe) Aol A4 wgkeh Agol Asg 139 %
wol Fofoz Adelsich s9el Aol AR A £
EART Z7hslol Qslek o] F 6ol 3, 29e] el
AR Qg2 89 F 19 VLol 3L
AH5gellA ALsigor] olF 49 B Auigic
(Table 3).

4. Of|=eIxt

«wwee Overall Survival
— Disease free Survival

Survival proportion

0 24 48 72 96
Months

120 144 168 192

Fig. 1. Overall survival and disease free survival in 30 pine-
al region tumors treated with radiation therapy.
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Table 3. Summary of Tumor Marker Positive Case

£ SL0A Al

ISESI=13
= <]

ASH
==

A X =2

Case Tumor marker

No Location RT field (Dose in Gy) Failure (M)" FU® status
: B8-HCG a-FP

1 Pineal 1 WB™ (45) No NED'

2 Pineal 1 CSI™ (50.4) No NED

3 Pineal 1 B (50.4) Neuroaxis (8) DOD'(33)"
4 Pineal 1 B (50.4) Pineal (2) DOD (10)

5 Pineal ) Limited (20) No NED

6 Pineal 1 B (40.8) No NED

7 Suprasella 1 CsSI (45.9) Neuroaxis (6) DOD (6)

8 Suprasella 1 B (50.4) Neuroaxis (1) DOD (4)

“Failure site (Time to fallure in months), "Whole brain radiation therapy, 'Craniospinal irradiation, *Follow up, 'No evidence of

disease, "Death of disease, “Time to death in months

Table 4. Univariate Analysis of Prognostic Factors Affecting Overall Survival and Disease Free Survival

Factors No of Pt. ~ 5Y OSR" (%) p value 5Y DFSR™ (%) p value

Age <30 (22) 62.9 0.0462 58.7 0.0682
>30 (8 31.2 36.8

Sex Male (21) 76.2 0.0009 76.2 0.0042
Female (9) 0 0

Site Pineal gland (18) 774 0.0005 77.8 0.0246
Suprasella (4) 0 0
Pineal + suprasella (2) 50.0 0
Pineal + periventricle (6) 33.3 33.3

RT dose 40~50 Gy (8 46.9 0.4587 375 0.6813
>50 Gy (20) 53.2 59.6

RT port Local (9 333 0.0004 25.0 0.0448
Ventricle (2) 0 0
WBRT (11) 58.2 50.9
CsI (6) 83.3 83.3

Tumor marker (+) (8 50.0 0.4360 50.0 0.4195
(—) (18) 52.5 53.0
Unknown (4 75.0 75.0

Shunt operation Yes (16) 55.0 0.9590 56.3 0.9855
No (14) 55.1 55.1

Initial Sx. response Improved (21) 60.4 0.6366 65.5 0.2652
Stable (7) 429 28.6
Deteriorated (2) 50.0 50.0

Initial response CR+PR (19) 614 0.3443 62.2 0.3188
SD (11) 45.5 43.6

Final response CR (16) 739 0.0029 739 0.0001
PR (5) 40.0 53.3
SD (3) 0 0
PD (4 25.0 0

KPS <60 (12) 25.0 0.0046 30.0 0.0298
>70 (18) 77.8 722

*Overall survival rate, "Disease free survival rate, TSymptom

A GPHR WSAEE AZEN TYAEEC S T 2B BT 0%, 0%2 PAWNE B DAl folel

© " T8 oflF AR AN E T2 F AR A F2 ALEEE=00029)7 FHAAEE(E=0.0001)5 Kk

AE GE S s ATEN QP ATEE AL Gl B WEE Aol vl 04 I S04l o)

73.9%, 739% o HEI 3= 40.0%, 53.3%, HAH Qe ol whE 51 AEES 47 629%, 312% (p=0.0462)



Sope) U WA A0 9hE AEES AolE 2 e
S AsiEh F3HA Fogel MeleAl ¥t HAFY B
]

[e)
kTt YEE(=0.005) I T AEEF(p=00246)0] A2}

Al E%et
=82 bl%ﬁﬁoﬂxiﬂ Zo] FIAR FFolA % Kamofsky
THFHEKPS)E T3 ol F1A ek KPS 70 o] ghAte}

KPS 60 o]&}el 9&%}01]/(1 59 AEEL 77.8%, 250% (p=
0.0040)3 00 591 FHAEEL 72.2%, 30.0% (p=0.0298)
Ak

PAAX S zA ok Z7]0l wlelE BAISHH o2 2wl
Al BEET FHAAEES] Hol7} 9,1044 T, ¥4, A,
Ax A A e wE 5d AEES 33%, 0%,
58.2%, 833% (p=0.0004)3)o.7 51 FHiX 25.0%, 0%,
509%, 833% (p=0.0448)3ic}. Z Akl gke] zA ok

X
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£83 PYAERC] ¥ Ao DA EE Aol
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vk AgAew Fe vol, WAR, f34el Fud 9
W Kamofsky 459 70 ol4 2% BAA 144
sjol el WAMz Ak} Bk EAlell o3 AEE U ¥
WAER G FE BANHCR o A
(p<005) (Table 4. olsloll HI45% 5, WALAZAL
FopEAQRE] Z7F o N, wheiell, AUAMANAE
g S weldE AEE U Aol 99 9
zFo]7F Gl tHp>0.05).
oo U #E
Q4 HEF F SIS B BDAEE ol§ o
1ol F 1%, &olollA] 3~8%S AFAlsh 10Th9}l 20
HellA] Tl AR °L34?<4 et EIpARAlA A7
= ¥ —5—(}(germ cell origin tu-
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x7)

2 249 249 A% 8L ol PAIAD) ol

2=#|91¢] Vaquero7} WEgE FIAE F
ofsh wolE(germinoma) 9] 73-¢- A 811 A7 FH=AA
I e S Bl SAAX s AllsE S
sb Al offEl ARHI] o]So] glgenE wolEol
A Aeko] B2 HA ke A 144 AR 5%
& Felely] Bele A9H BANNRE A H497
ZAZA Foll MrEe AWt s Aokar glrk HE3F Mas
sachusetts General Hospital (MGH)ol|A] 307 9] <a}x|E Zok
S ¥ o B3 Linggood 59 AdfollAE =2 eA
19 glo] WMAAX B3 8%e] 84 2 7o) 8~145W B
71 4 A3 AL A glo] A&tk 2 20 Gy9J
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< EXAolodA] ulAAl, dekA| 7ZHpAlo] Holuk mlijolA|E
(germ cell)7] Q] Foko] vk nulgo] YR AL 712%, 3H-
o 7% 800%2 Fu] b telst wad w) v Egko
v AfF o g A AN E7]$ (neuroectodermal origin)Eok-S F
Ut 4] 27 152%9} 168%2 Jokeh. AA|Z o]5 F =
Tt e FIARE Fd XE5E FEH AA Hoh AL
AEsh PepRtael FE¢ olF3 glon YAHew
AR AAES AW AL QR B 0%, BT
A% 166%0 E3hch. w2706 24 AA} Ax A
7F QA 389%, kol 50.0%%lem =2 7A §lo]
AlgA WA X85 A8 A% 77 389%, 37.5%9

1

_l

o §F AEALY AL SIAY B Azt 2
a2 uEA BHoR 24 F Y, guse
W e 2ed AAE Al Eg Ansig
SR Sgek YAWIRE Ve Wi gEEE
2% §3, B AW AR, 9, 249 % Uy
o =AYl weh 4~T8%5 vheelgich.”
pol WA N B ATl e

o] AFellAE FIAF FY
= HAE o] dl$1AbEl tHi%H/H dolrgketh. AAHE2
A &8R4 A 2AE AR A57E TazAe] R
t} 51 AEEo] F7}1E0)(582% ) 333%) AxWAAXE
o Lo Ak e Chao 52 WA 2 Ao}l
we A8 Az Aolrt glolAl abAlel Fsl] Sk
Zoko] 79 AAZ vk zAolE LAz o ZH
sehar Agkslgle). Salaza 5VE Al oAl EE (germ
cell tumon)el]A] A UMK EE 3+ AL FH AWEFo] 76

B gl zAE AR A9 519k StEe B
of ARG Az} Yxelgleh. wat o5 Adeld BAL
Ao} B ohjet WM YEEIY] BAAE A
WAAA ES E3eEA LR 50 Gy olge] A
73% WEFO| 0%, T4 WAAZAEE 50 Gy n|wke] HF
AR 55 AR A 3B%E 3L Xol7t ek AR
A Fke Al g S13F HAZ WA zAoks Haud A
st Hol7k Qof Erbe] M3 Y, Sl 2T Pershet
Aok WEX 27k AERWA 2 7] Buleh Az A gt
zAokel] Zpo|7} k. wiopAlEFe] X8 F AR F
2 9 Rejeln kA HHFHNR Jid 7HsAol
7~12% xolmg A HHFAE A er A=A
g deaos glov HANS veple 84 AAE steR
3% AR wpAd zA okl thel A7t D esitl. Chao 5
"2 S wobIEF Lobst 304] winke] 72 A
ol Tlslm e AA| Hprdl Az gE AAdele A

ol}l-

S BU0A ABE SAMETRO g

A7l5el Aol mEg AA M4 RAAEAE
ARG FRAET Polt PR FgRHoz M
M ol Sl ALl Ao il

4":

ok Ao E SEX] Thgdt wllohAlE A
20tho]c}.” Wara 59 ol A= "7—‘1**—1 o7 IRHA ¢k
o A Fg3bAellA 300 o]sfe] AEF] 65~80%<]
uh 40)] o)Akl FhAte] AMEEL 35~40%%ch AR5
ATAAE 304 olRke] BAeld AEES 29%2] Wi
304 o]AS 312% % Zo} W HudZoA] HEAA 7EAo]
2o wolEe] BErl £09 5% & Aovh $394 &
o] Az Aol A Fa ol DA A zH e
$adolek. Chao 570l Slat Belaoll oJeb 18] 43}
A wiopge] 79 T%ute] A APERE W 6075 o] ulul
o} (nongerminoma) 2] 7-$- 46%7} £3bA] FSlollA] Auks)
A vk FA o AEE = vH M T
23 ol Q2 2F3A f¥oldrk. FakAl wluolEe
785 %7t wlg Eeksle] SXEo] da WAAIXERRe
B AAZ saAlelE 7] dEel e AAG A W
AR, Al tgx) 571 H g3l Woldon 579 A3}

AAE 2ASA f3ol W AEES] Aol vhs dA
of Z9f Bloll 50~54 GyE =A WL o}y 5 T
REED 1%, 22T Zicto] Q& 757} 63%, wluolE
4 HHOVHJZ—A 7397k 60%3ict. Sakai o ZAE HH
S WolEpure germinoma)®] ¢ S AZASh WA
g F BE AP g FA glel A7) A&’ whi
¢4 A AQAR o-FP 2 [-HCG7E AsE Y
33 (yolk sac tumor), o} (embryonal carcinoma)Z}
59] Sk (choriocarcinoma) & EFe] AAAE F A4,
A BAE BTk P W 2 N 9 HelE BE A
wralglek Y 2250 ATl AT FFEFART} A5 o]
Qgul 81 = 49o] X8 X 171LoNA] 8L Aolol] Afts
o] (neuroaxis 39, pineal region 1) Ad-s}3ic).

FIR FdAGIA BekeRtanel ool jg v
©ooly A gk R A4S Sol WAE ez ¥
F94 A= Anrgoleh. el FIle W83 blood
brain barrier)o] i+ 3to]w] wiolEe] 7% detAld] ik
w54l wl§ o} g Az ARE vl 2 5 Ak
Az S wolEold B3 gereten] Auw AL
A g AAs] FEATIAY AHAEe R 90%el o] =
E 9ARE BQl Avtge] BaEw Yok AgHe
Z AR MAAXEE A iR 3RlolA AAA
RS BAY 5 ARom 63% DA AN B4
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—— Abstract

A Role of Trial Radiation Therapy in the Pineal Region Tumors

Yeon Shil Kim, M.D.", Mi Ryung Ryu, M.D.", Su Mi Chung, M.D.",
Moon Chan Kim, M.D." and Sei Chul Yoon, M.D.”

"Department of Radiation Oncology & 'Neurosurgery, Catholic Cancer Center,
Kangnam St. Mary's Hospital, The Catholic University of Korea, Seoul, Korea

Purpose : The aim of this retrospective study was to assess the treatment results of 30 patients with
pineal region tumors who were underwent radiation therapy under the diagnosis by either CT or MRI.
There was no histological verification. We analyzed the prognostic factors that have a significant effect on
the overall survival (OS) and disease free survival (DFS) rates.

Materials and Methods : A total 30 patients with pineal region tumors were treated between March 1983
and August 1995. After a trial radiation therapy of 20~30 Gy/2~3 weeks, the patients were evaluated for
their clinical response and radiological response by either CT or MRI and the final treatment direction was
then decided. According to their response to the trial radiation therapy and the involved site, radiation
treatment was given in various fields i.e., local, ventricle, whole brain and craniospinal field. The radiation
dose ranged from 40.8 to 59.4 Gy (Median 50.4 Gy). The median follow up was 36.5 months (4~172
months).

Results : An improvement or stability in the clinical symptoms was observed in 28 patients (93.3%) after
the trial RT. Nineteen patients (63.3%) showed a partial or complete response by CT or MRI. The
two-year and five-year survival rates of the patients were 66.7% and 55.1%, respectively. No significant
difference in the survival rates according to the degree of the radiological response was abserved after
the trial RT. The results of univariate analysis showed that age, the primary site, the performance status
(KPS=70), the degree of response after completing RT and the RT field were significant prognostic
factors affecting the survival and disease free survival rates (p<0.05).

Conclusion : The clinical and histological characteristics of pineal region tumors are quite complex and di-
verse. Therefore, it is difficult to predict the histological diagnosis and the possibility of radiocurability only
with the initial response to RT. We think that the development of less invasive histological diagnostic
technigues and tailored treatment to the histological type of each tumor are needed.
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