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=Abstract=

Germ cell tumors of the central nervous system
— Clinicopathological analysis of 13 cases —

Gheeyoung Choe, Gyeongyeob Gong, Jung Kyo Lee*,
Chung Jin Whang*, Eunsil Yu, Inchul Lee
Departments of Pathology and Neurosurgery*, University of Ulsan
College of Medicine, Asan Medical Center

To elucidate the clinicopathological characteristics of the intracranial germ cell tumors, ret-
rospectively examined were 13 cases that were histologically confirmed in Asan Medical Cen-
ter between January 1990 and August 1992. Germ cell tumors of the central nervous system
consisted of 10 cases of germinomas, one case of endodermal sinus tumor, one embryonal car-
cinoma, and one mixed germ cell tumor(immature teratoma + choriocarcinoma + embryonal
carcinoma).

All the germinomas presented during the first three decades of life, and they were most com-
mon in the second decade with median age of 12 and were equally divided between the sexes.
Germinomas were located almost exclusively in midline structures, particularly suprasellar
area and/or pineal region. Occasionally, germinomas occurred away from the midline in such
sites as the thalamus or basal ganglia. In the suprasellar location the triad of diabetes insipid-
us, visual defect and hypopituitarism was typically produced. Cytological examinations of CSF
or intraoperative aspiration were much useful in the diagnosis of germinomas.

Histological features of the germ cell tumors were generally agreed with serum or CSF lev-
els of tumor markers such as HCG, AFP and CEA. However, two of ten germinomas disclosed
discrepancy between them. Therefore, stressed was the importance of collective consideration
for both tissue diagnosis and tumor marker studies.

Most germ cell tumors responded to radiation therapy with or without adjuvant chemothera-
py following initial surgical biopsy, at least for the short-term follow —up periods.
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AANEFFE dad 1BBR oY 24%
0 52 5 AAY A4S Do AT, 5
MW A e 33 (pineal gland)9} k)4 (supra-
sellar) #8lo sy FAW HA4FgN T4 4
AgetE— st e mE EAHY L
Ag YEdth FEAAANME AAANEFFY
RE 2484 §30 dehped, 2244 WorE
(germinoma)e] 7bg &3 ZEAE HAYE
(embryonal carcinoma)®# 13339 (endodermal
sinus tumor ; yolk sac tumor), HFRIL¢E
(choriocarcinoma), 123 A% @ iz 7¥F
(mature and immature teratoma)o] &3}, ol &
o] 2AgA gee P4 H(gonads) B FFF9
AANEFEG Fdstch. FA ol 2H3 &
ol Helgle EFYe] =EA g AR A4
ANEZEFY & EAolt}t. dAde D9 (alpha
fetoprotein ; AFP),  <tuljo}3} ¢l (carcinoembryonic
antigen ; CEA), 424 AAAZFZEE(human
chorionic gonadotropin ; HCG) &9 #%HAAd
e HEHsy 2 83 Fr A dAGxyget
2 Aol AANEFYY A8 AR Ag, F
A o] &5 Qlth!

AN EFGS 234 Yoo} AESH 4
o #aAMe olH o7 EHE I W x29
Aol u? BANEZFY B &o] MFAR
e 98 2 g § 5999 woe Aol 4d
A ol ML wAge] ¥& oz 4G
Hrh, gt SldA] FRAAA A M EF G
FURILE AEHo R Qlojgton, oEd FIE
& RopA AN, AW, AR T dFd zEH<
AFE AP A =8 AR 58 24
dAoz FdE oig dyord dATe A9
AR dAoltt. wehA AAEL Ahd 9% =
A A FFEAe HEeq d Y2 %
B8 Wi 2AaD, XL A9 fE4e 2
HEH, 2 f¥5 FFIAAY AHFHF
3y wrd A, HEA A, XA dF wkg
T A8 gA-we g 548 aFH R

rit wio
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2 A AgE ATARZE 19909 149 HE
1992\ 847k opitAlY M &FFHAANA Wl
Aoz FHFH ZFAAAY 4wy AANEEYF
1Be & ez dgem, oF YdozReg
TZFde & Y94 st He AAAEE
% & EES wolFo g 10d g oy, dadEo
I LS 3 EHE AAAEEZS] 4 194
Ak

gxo] A=, AW, dAAH, 1Y, HHed
2 dF F¢EAAY FEY FHARA Y 5&
AB71ES F2eHR, FFY AEGH HX A
g A% =27 ¥z §& ¥ AN d3:EY
271 FY dHo 2 BANGT. wazdssy 7
Abe 4o Wyl wet xE9d nyd sy
2o ¥ 4—-5um FAE ¥A3 Y hematoxylin &
eosin(H&E) A3} periodic acid-Schiff (PAS) &
A 4 diastase-PAS A& Ayt AEaA
ZAME Papanicolacou 943 H&E 944 % #89
nRez AZsA FEFEAAY i WYz
354 AMe AgEe HATY(AFP), gelolg
A(CEA), <J&R4Y AAAFIZEMHCG) H
cytokeratin  (DAKO, USA)d tjgt @ZF&I4HE
o] &3t  ABC(avidin-biotin-peroxidase complex)
i) g 995
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ld 8l 238 AANEFFe] 142, 4% ez
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SRS OHRE 2349 ZAYNAL FLEFe 12H 2 100 A3 s2ge ¢ + den, #-Y ve

5:52 FUslYri(Table 1).

Table 1. Clinical features of CNS germinomas
Case Sex  Age Location Symptom Duration
1 M 11 Basal ganglia & thalamus Dystonic movement 4 mo
2 F 15  Pineal & 3rd ventricle Hypopituitarism, D] 14 mo
3 M 11 Suprasellar DI, visual defect 2 mo
4 F 23 Suprasellar Hypopituitarism, DI 1 yr
5 F 9  Sellar & suprasellar DI, visual defect, IICP 2 yr
6 F 22 Suprasellar Hypopituitarism, DI, IICP 2 yr
7 M 14 Suprasellar & Pineal DI 18 mo
8 F 10 Sellar & suprasellar Hypopituitarism, DI, visual defect 1 yr
9 M 13 Pineal & thalamus Chest tightness, 1ICP 2 yr
10 M 9  Basal ganglia Hemiparesis 8 mo

(DI ; diabetes insipidus, IICP; increased intracranial pressure)

. 7 g4 £

wjolE 10¢] % 5ol Gl F-Heo HAHAL,
29 oA 2 2 JdF B2 FFHA Qe
H, 1o $£349 ¢y 74 2FE Jsn
A U2 26 AANEFF] 38 79
AEAE Ry dE/AY &L A HX54%
t}(Table 1).

Table 2. Serum and CSF tumor marker levels of
CNS germinomas

Case| HCG(mIU/ml) | AFP{(ng/ml) | CEA(ng/ml)

no. | Serum | CSF |[Serum | CSF |Serum | CSF
1 3 3} 1.3
2 34 3 3.7
3 3l 3.2 2.3
4 3] 10.9 3) 3] 1.3 1.0
5 | 16,835 57.9 3.1
6 10.4 8.8 47 (3] 2.5
7 5.3 3
8 6.2 44 40 13} 0.0 7.3
9 3.0 4.2 3.0 13)

10 51.3 | 3] 3

%94 34 2 39 7
F9 Q4F4E ¥84A7)%4 8% (hypopituit

arism), Q% Z(diabetes insipidus), AleFd < (visual
field defect) ® A|E 7t A(loss of visual acuity),
GFAZA FAE, wolgol g F o) G
AS 88%, AARE, HakeAsIsAEd A
%7} Ex70|Qth(Table 1). o] tjx7] A3
E& A F¥o] ARE dole FYFALF
(dystonic  movement)o]vt  HZE An}u] (hemi-
paresis) #& IaFAo] vEEt Jdd F4o
Ul 7)74e 2/l 9RE 2de g, B 147904
t}(Table 1).

& F% ¥4

ZGEAAE(HCG, AFP, CEA)S ¥ g
8% 5t Table 2] a°Fso givh dii-#o %
He qudt FEBARY F7te BolA] ggor,
HCG %& AFPY £3% JF/lE Hole d7t |
AATHFH 5, 10).

uh. Bl &4

wolEe A LAY AL T FYALY
du o Jgoz FAE o449 (biphasic) jH

" e MAtHFig 1). 2FATEE 21 F3H A

gAe A EAFor TEF HAAE 1
ARNT, NEFLe FRsn FYsin 15 JV|EE
oot gded 39e Wol i oM
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Table 3. Treatment of CNS germinomas

Case Operation name RT Chemotherapy Result Follow-up
1 Stereotactic biopsy (+) (=) Size decreased 31 months
2 Subtotal excision (+ (=) NED 29 months
3 Partial excision (+) “6—in—1",#6 NED 26 months
4 Stereotactic biopsy (+) (=) NED 20 months
5  Partial excision (+) “B—in—1",#2 Size decreased 4 months
6  Stereotactic biopsy (+) (=) Size decreased 2 months
7  Subtotal excision (+) (=) NED 14 months
8  Subtotal excision (+ (=) Size decreased 10 months
9 Stereotactic biopsy (+) (=) NED 6 months
10 Stereotactic biopsy (+) (=) Size decreased 3 months

(RT ; radiation therapy, NED ; no evidence of disease, “8—in—1" ; 8 drugs in 1 day)

PAS 4o o]l disatase A Foli= PAS Abolof HEFEO] EFold U F 22

el oAt wotFAA TE FoiFAH WH
9 gAY L F2E 5 ded,” & 104 F
X F¥ Ko}F(granuloma)o] YElE F¢E
At A9 487 T 270 FL A 23
Me 9GA YT FE(malignant lymphoma), £3) &g
3] (mixed small and large cell type)#¢] 7ol of
e 497t d2=d, leukocyte common antigen
(LCAYH A AQzAHA A2 4A Z2H
Atk &, FHHEFAAME 2 Ax ¥ oz
& AEx LCAY ¥4 whd, wopFdM e F&
g dxst LCAd Aol 7|7k 2 FHAE
T w407 WiEd #4d3 E Ut (Fig. 2).
HALd 9 ¥F FYAAA SN oud
F7HE Mol ¢of wiolFEE AARE dE BT
oy}, Zd 54y H33 HCG ¥ AFPY 45¢&
Ho| SEWGE T Hl-wotFAH HAMEFYG]
EFH Ae kAol A %Y dEdA=
& AT due Fopd & fdt o
BA, AdE AV g WolFoer Mg
4 uto] glom, HCG, AFP, CEAY g BY=z3

H83 ANANE oS B4 AEE P
F Q9" He watA Y
A AN 24 55 AN FAAARE

Ad F& A% HHFAE Boh AXLRY A
g MDA, FIAEES FHE 0T Y
99 FHsn Add daAE ZE 54HQ
9o RS HES B o FPAEY P

23
A% AT F(Fig. )& w3ir] g A
RSP

. A7 3y, 48 € FF 24

AR 3 2 FEAE A, 38 2AH 9 A
7]1Zte] Table 3o A=l gtk BAH HA4A
(stereotactic biopsy)o] 5ol A Al Eglon, vy
A el Me AFge] ARH A ofd HA
7b 29 elA BE AA} o] FAY. FeF RE
& WA AEE @RI, 299K AH 7HA
8} o} (vineristine, CCNU, methylprednisolone, pro-
carbazine, hydroxyurea, cis-platin, cytosine arabi-
noside, cyclophosphamide)& 3}&%d HFoa:= “8
drugs in 1 day” ¢ B 712 ANHAYG 2
A AA o W SofoA AR} o] FAH
om UyrA o sx BE AH ¢EE He F
o 277t FAEHJAL FH AL 7|7l Hd 31A
42 vuy 7 AEd dHALFE (AT, o
& wolFe N5 dF F3d s nd F4AU
o, HA2F 27WHE ol Holyth

3. HyIEY

4" golzh 1d B ASE B 2 Hgt
FAZNE F422 s, A 4 H4 2 4
AA AT FH7 wAHeH, Fed AP
FHEAAL AAY Y/ HHFLY AFP FEI} 4,
553/234.4 ng/ml, A/ H5¢H HCG 5=t 31/
0 mlU/ml, 83/"¥+9 CEA ¥=7 1.0/1.0 ng/
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mlZ AFP @59 dA4% 45& HAFUL AF
o 93 F%& obd AAF F “8 drugs in 1
day” FUANEE 477) AFeAD v, TFY =7
7} AAEI FAol aAE YR INET FH=z
Ab= 2T

dnd A, dEARE 2L $EE AYAER
TAE 47 28 BYY wAdH FRE JE
= AZPAHQ dIdFdY 2FgH L£A(Fig. )&
Bgon, MAFAS fAHE 2% Schiller-Duval
body &= &3] #&HAT. AEAs Axe 77
o] PAS—%4 #&lW&(hyaline droplet) o] &4
grlom, A5y AAtel s AFPo| £%
Axe AED YA 435U

4. EjMtE

74 A A AAwAoez 3d F¢ FEH
B2E 29Y FAH Ue 154 Holrt 1944 A
RE ZHNE oA 27 ANFIHPR A3
(micrographia)o] UElytow, g AFEHe #BS
FRuEE Ao JAsH. HAASE A}
dlojs] ¥ 7t(brain stem)o] 3% W] WAHSY
3, ¥3/5 3849 AFP 2 HCG7} 22 126,100/2,
507 ng/ml @ 25.4/28.7 mlU/mlg 9 A<5 o
AeH, ¥A/H A4+ CEA ¥EX 10.9/4.3 ng/
mlg F7}50 it

ANA HABA 249 @nF ArdA Wi
AEEC] 1Yoz WHH Aden RAFYY
AT Z(abortive glands)7} EoAA EAFH
(Fig. 5), fFAMEEol A3 BEZHUY Wz 3
2 HAAA cytokeratin® Z A T o] AT A A
o2 FatAl d4EAeH AFPS Axd &
Aol WAgAM dEHAL HCG-¢A MER =&
Aoz WAHY

243 WA A5S "CVB'(cis—platin, vinbl-
astine, bleomycin) U482 %9 =VE 29
3 AvpgolZ Algs ARE Zy, gxE Ad &
Y FHRAN 4A8E FJHE Holm 9Un
FEEAR F4A £ F4sE g

5. EEY MMMZTY
104 Hobrh 2d ARE 2839 FAo dYe

Uy ¥ A8E WAL AdY 3 Y 9F
A5E HgFAFYel AfAr gdstgoen <
W 2ele Fast BAHAG. £ APF F
FEAA AAMG /A9 HCG F=7 13,
600/30,700 mlU/ml, @%/¥ "4 AFP %57}
459.6/488.1 ng/ml2 EA&A FEHol g, ¥
% CEA ¥EE 3ng/ml v]gto|9lct.

N5£2 29& A9 o AASGEd, 23
g7 AAdME vAdE 718 (Fig. 6A)3 grgt
3+&(Fig. 6B) & A ¢F (Fig. 6C)o} EAt &
FE AAANEEFSY gy 2388 2P FE
T ggae 457 o} LA FHzA F
3l @A HCG7} 3 miU/ml wjgt, AFPo] 5.4 ng/ml
o2 s How 4AFY AHE AT

V.o #

A5 XS AAdAx2RY sjdgedddd 4
He THEL FAZ dd 2y o o
ZEAE HFdE RAds Yot durFad B4
9 AANEFEAH FFAAA AANEZFE
A9 #9 AFHE wt WA 53] $HA
G F-Sell sEdoh wjobg, BAUE, A& 4
nds 718%, FRYYE dEYE F ORE §9
o AANEFF] 71&Fo] e, Moty ot
F7b Qg F-9o dAEE whE g REe u -
flolEAd AANEFEE £ o TEsgn
A .2

ot gAY 34 =g Fve A&
ZA'Z BAA £33 H F (pinealoma) o]} B H =,
S AdaE Bl Yok A o) P
A 71 WEd, Friedman"e] Atz 45
% (seminoma)ojt} )& 3} A ¥ 2 (dysgerminoma) ¥}
FUT U E 2 TS 2R A A
o Bjol&(germinoma) 22 K2 o] elgsit
I Az

B A7 YEtE B ap@ziAE wopE e
A4 2% 4% 39 FYE RddFedy, §
GA o wjetFo] AHoZ Had wWaH v
Qhel 4 H919 wiolgE -4y w7t FYIdn
GHAJC? FANEFZY, 53] wolF FolA A
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F4& Aoy wAd Aert & Budol gle
HE o AeME 297 7 AY F2 A4
A8kt wolFollA HE FopgA Wwol #F
g 5 den A4y A4 5 ant 42 A4
AN E KopFwo]l BAHO FFA WHFHe
Aol g o#e A7t e’ & 104 Fo

A e Kolgol et A9 AT

#A HCG, AFP, CEA %9 F4E Ao g
HAed g 83 FE Ao AAMEFYY A
g Aagd A3 2 FAAAN &=L e
o, 2711 Aol =gy Uk A=, & AT
oAM= et npel o], FIEAA FHAG =
2 a7ne] EYAoltth Hl-ujolEA AANES
42 RE dAsle AL B vhE, wjolE 109
Z 29 M= 53 HCGY Zrldx B3 &
BootEe FAE & ¢ Atk 1 dQeze
A AYd AN dE 239 Fol Az, AT
ol o AA7} o]FAAYEGE AAR Wz
HAAZL o] FoR = AL dFHolgts NAYH
oke] A %9 AFHE & F AT da9
AAMESZEAY 42 "A7} o] FolAle A$d
E 8 AYAEFSE ) dME dAsn
= BHE FE AUt Zxdde Ho wF
24, 2347 HA e F39 @R o
2 739 AAMEFZSo]l EAT e A
ZA 8 &9, olFE HCGE AT 4 Yus
HeA e ¢4 AT ¢ e v, ©F wolFd
& BgzAsed HAE AlYstd= HCG-%
*éxﬂy} ghE EA de A7 284 %4,

ol#{g xzlo] §RUMAF EAE MAlste A
& ofd Wy oo ofFd JFE v AR G+
s AR S myeolt doh 2y B e &
FAlAY Wogzygiozr HCG-FAMNETY
Holz vt w5 7 ¥ HCGrl &
& o= EFF AANESTY F3le
gt o] gdatElet Algdn. FFEA A}
g & 3y EAHE, ddF5dely Bd
4 A2 Hol AANEFYo| JHHE
AS, 2AGH Adglol WA ARE A&sa

FYEAALY Fpo] oW Hl-wjolEA A4
EZgo) Fihe Fusidan e HEsds W

71 %4 9 54

&7k st Aotk A Y Fe o
%‘*%‘* of fAetn FHol AR FHo] Es
2ol Aol ol wEe WA o B9 F
75
®71

oo

Fo) 5% AEAF WAL AR dE o] v
WEol, FAdE dErFe § {5 ¢
51?% T A Awst Hdolgtm e
Atk FFEAAS HER 2434 Ade] dg
Aol H% #zdgun #5E ¢ oy, FIR
AR 4 AAHE AL ohn FFEAA
Aeol FAFtgE FAY 248 Ay
qx4gtd JAE AL s fith dushd,
s oo FERAA]N WAHE 718F, HCGoL
F7hE wotE B 7t A ¥ dEod. ®
g AdH £¢ 9 Agd #dE sl Y §
FEHU7) AE, B8 AEsE A5G a3 A
e {7k 2em aRe HEeRd AR As
Ao e AsMe 248y Fo] Aot
ok wetA, 2484 Adg ngorstd F
FEAAE Redor nFoaR, A AT
g FE}R & AANEFYEY AAg o
F ez Agn.

-lOQ,,._Q,LoN

V.24 &

1990 149 H¥ 1992 8€7}#] O}J-HE} g
FHELAA Hezygder g9 FFAAA
o duy BHANEEFY 1348 Yoz I -4
g3 A4 NYsdd vh FAZE YAAEF
F F WREL WelFoR 109Rem G GEF
4 QALE 2 EFY AYAEFT S 44 1944
AL, FAAYE 4AFE 234 AA A&
FEHL UAZ 10 713 s, B e
= 8:59 0t}

HotFE 9AIRY 23xd AA EA}HPR FY
#1242 10thel 7hg sdsidon E-u H]
T FYsAG. dotF 109 F 5ol <kl H4
o 1A, 2de 344 R 2 J9F HHAE 9
wHol Ao, lde FAA iy £9 mF
£ Asta A yrA 24 AF3Ae Woly
A F& Agel AAEAS. dFFEe A
el me) Jebged, deld Fed g
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Lenends for figurs

Fig. 1. Germinoma discloses biphasic pattern of tumor
composed of large neoplastic cells and small ma-
ture lymphocytes. Tumor cells have a large ve-
sicular nucleus with prominent eosinophilic nucleo-
li and pale cytoplasm.(H& E, x 400)

Fig. 3. Cytological examination of CSF reveals clusters
of large neoplastic cells possessing large promi-
nent nucleoli. Among the cell dusters, small lym-
phocytes are occasionally found.(Papanicolaou,
x 400)

Fig. 2. By an immunohistochemical study for leukocyte
common antigen, lymphocytes are positive but
large germinoma cells express no LCA.(ABC
stain for LCA, x 400)

Fig. 4. Endodermal sinus tumor. There are reticular or
microcystic areas formed by a loose meshwork
lined by flat or cuboidal cells. A Schiller-Duval
body is marked by arrows. (H& E, x 200)
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Fig. 5. Embyonal carcinoma is composed of solid sheets Fig. 6B. Choriocarcinoma component of mixed germ cell
and nests of large primitive cells, occasionally tumor. Both cytotrophoblastic and syncytiotro-
forming abortive glandular structures. Mitoses phoblastic elements can be identified, and hemor-
(arrows) are frequently encountered.(H& E, rhage and necrosis are present.(H& E, x 200)

x 200)

Fig. 8A. Immature teratoma component of mixed germ Fig. 6C. Embryonal carcinomatous poorly differentiated
cell tumor. Note a glandular structure resembling area of mixed germ cell tumor.(H& E, x 200)
primitive neuroepithelial tube which is surrounded
by loose mesenchymal tissue. (H& E, x 200)
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