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Long-term treatment results of intracranial teratomas
Tamio Ito, Ken-ichi Sato, Mitsuteru Oikawa, Hironori Sugio, Yoshimaru Ozaki, Hirohiko Nakamura
Department of Neurosurgery, Nakamura Memorial Hospital, Brain Tumor Center, Sapporo, Japan

< Object> Intracranial teratomas are rare neoplasms that account for 0.4% of all primary brain tumors in Japan.
Teratomas are subdivided into mature, immature, and mixed germ cell tumor. In Japan, teratomas have been treat-
ed by three risk groups, that is good, intermediate, and poor, based on the histological diagnosis. We report the long-
term results of intracranial teratomas.

<Methods> Eleven patients with intracranial teratomas were treated at our institution. The mean age was 17.2
years, and 9 patients were male, 2 were female. Tumor locations were pineal in 9, frontal in 1, and posterior fossa in
1. These histology were subdivided into three groups: mature teratoma (MT) in 2, immature teratoma (IT) in 4,
mixed germ cell tumor (MGCT) in 4 (MT with germinoma: 1, IT with germinoma: 3), and unknown in 1. Serum AFP
and HCG levels were checked preoperatively in 9 patients. Five patients had elevated levels of AFP and 4 of HCG.
Nine patients underwent tumor resection which were performed as primary therapy in 6, and followed after simul-
taneous endoscopic third ventriculostomy (ETV) and biopsy in 3. One patient underwent surgery after growing ter-
atoma syndrome (GTS), and one patient received radiotherapy (IT with adenocarcinoma at recurrence). Postopera-
tively, radiotherapy was done in 7 patients, and chemotherapy was administrated in 6 (CBDCA + VP-16: 3, CDDP +
VP-16: 2, CDDP + VP-16 + IFOS: 1).

<Results> Total removal was performed in 9, and partial removal in 1. Recurrences occurred in 4 (mean progression
free survival: 5 years and 6 months) in which early recurrences occurred in 2 cases with IT due to inadequate post-
operative adjuvant therapy. Seven patients survived, however, 4 were died after tumor recurrences (mean overall
survival: 11 years). From the viewpoint of histopathological findings, 2 patients with MT survived, however, 3 in 4
with IT were died, and 4 with MGCT were survived.

<Conclusions> Good long-term results of intracranial teratomas are promising by total tumor resection. However, in
IT cases, it is important to complete the initial treatment along the protocol, because early recurrences may occur by
inadequate postoperative adjuvant therapy. GTS should be kept in mind after neoadjuvant therapy. Simultaneous
ETV and biopsy before tumor resection are very useful to treat hydrocephalus and perform the preoperative exami-
nation sufficiently.
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HENATEIE IS 25 ETH 505, FOKIZHARH[E
THEAE, Teratomalk 7y DA TG KT 5 Z &
Eh BN, BAMO—FORFE L TRETEZLE D
%, k43, SHENAEME O REIGHRREIZ DWW T
Mt L7205 5%,

MR - Bk (Table 1, 2)

REBAIZ19824F-11H » 5201342 H & T, BT THHIE
L -BEENT LN CH 5 RIS - offil, &iE:
2T, FHHEAAIRLIT2F (8-37F) Th o7z

WESSE DERALIE, AR offll, RITHEGE: 14, $2UHZEE: 1
filc. Nikidmature teratoma (MT) : 2ffl, immature

Case summary of 11 patients with intracranial teratoma (1)

Case Age Sex Marker Path Primary Initial therapy Rec PFS FU

No. AFP HCG site Surg  RT(Gy) CT (mos) (mos)

1 17 M/ / IT frontal TR 56.25 - + 73 241

(L)

2 37 F / / MT vermis TR - / 42

3 15 M N 89 IT P TR 50 CARE - /240
with G (WVA40,L:10) X3

4 18 M 85 63 IT P TR - CARE + 6 5l
X3

5 17 M 313 N MT P TR 50.6 EP - /100
with G (WV:39.6,L:11) %2

6 12 M 1785 N IT P PR - - + 18 24

Path: pathology, Rec: recurrence, FU: follow-up periods, PFS: progression free survival,
Table 1 Surg: surgery, RT: radiotherapy, CT: chemotherapy, mos: months, TR: total removal,
able L: local, N: normal, WV: whole ventricle, P: pineal, PR: partial removal, N: normal

Case summary of 11 patients with intracranial teratoma (2)

Case Age Sex Marker Path Primary Initial therapy Rec PFS FU
No. AFP HCG site Surg  RT (Gy) CT (mos) (mos)
7 11 M 197 20 IT P TR 46 EP - /222
with G (WV) x5
8 19 M N N / p ! 40 + + 168 196
GKRS (22.5)
9 8 F N N MT P TR - +* 66 173
10 20 M 2665 38 IT P TR 54 ICE - / 146
(WV:30,L:24) X6
11 15 M 110 39 IT P TR 50 CARE - / 14
with G (WV:30,L:20)  x3

*: metachronous

Table 2

teratoma (IT) : 445, mixed germ cell tumor (MGCT) : 4
5] (MT with germinoma: 115, IT with germinoma: 3f3l) |
Unknown: 151 Td» 5. M5~ — 7 —139FlIcMB S,
AFPIESHIA Sl % (11.0-265.5). HCGIZ 41 A% @it 2 7R
L7z (3.8-8.9),

IERGEE L LT, Findonlicirbi (FHEEff: 6/, N
SR ZE =M B IEHARN (ETV) +AMflitc. BRI 3
). 153279 P:1 2 — L . growing teratoma
syndrome (GTS) % %72 L 728 (CBHBEM 21T, 1N
AL D AN T bz,

BREIE. HARZ R L RN O 3RO P 1200 7 FHIC 5
DWTATYY (Table 3, 4). BUFHHRIREZTHNC, {L7FHEL
#6fil (CBDCA + VP-16: 3ffl, CDDP + VP-16: 2f§,
CDDP + VP-16 + IFOS: 1#5l) 12475 7=,

JEL 2 5% B8 A8 AT SR BI Ak Gl B il ft 2 i [ ol R ol D
TR FALWFGEH B R RIS et

Good prognosis group
solitary pure germinoma
mature teratoma

Intermediate prognosis group
germinoma with STGC
extensive / multifocal pure germinoma
disseminated pure germinoma
immature teratoma (subtotal or total removal)
mixed germ cell tumors (germinoma + mature / immature teratoma)

Poor prognosis group
teratoma with malignant transformation
embryonal carcinoma
yolk sac tumor
choriocaecinoma
mixed tumors (_Al3MEED T H% 50% LA L. fBDRE - IRELE 772 HDhD)

immature teratoma (partial removal) Table 3
able

JEAE 3B 5 AFIE BN i L D i i % B ol B PR A SR oD
B FAEMIEE B EBERERY: TRl

Good prognosis group
carboplatin-etoposide (CARE) 32— AIZ 2% M4t 24GyZ F T4 2
MERFL AR T D7

Intermediate prognosis group

I CARE 32—+ 2K 4 30Gy + LR 4 20Gy

2 IFOS-cisplatin-etoposide (ICE) 3a—A+ £ %8 24-50Gy

(ICEIZTCR: 24Gy. CREM: 1&[6 BRDIE )
TS T 1. 108 BECARER3 -4 HARHZS I (3H83—2)
2085 AXICER3-44 HfgZ3(El (7H6a—R)
Table 4

Poor prognosis group

ICE 3a—R& AN 30Gy + 4 7¥li 24Gy+ IESHE 30GyZ Mz A5

ZDH. ICEZR3-47 AR5 (7H82—2)

BUEAEA =70 BINZEBHIMABA T TDhTVD
PHEBIF TR —RIBHROA, THERRIF T —RBLE - KIGET 1
SPEIRETIE— IR T H#CR THIUSME A HEEII T =N DA T [




#& R (Tablel,2)

T, AR5, AR AIBI TS > 72,
FAZAHNED S h e (PR A M. 596, A
(6-168 7 H)) (Fig.2). WikiZ. 3G9 ENREIXIT C14l
WBAHTH 5 (FFFEIEHIIT with adenocarcinoma) . FFFEIF
Dsalvage therapy 3B FAli. FHR - Lk E AR D
B TITbN A, FHCHIRRREED R+ 57 51T 26 TH
WIF R & & 72 L7z (1BIIZCARE 32 — )L 0 A TR
Fa L, Wild#h#Lzs L) (Table 5).
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Fig.2: Kaplan-Meier survival curve for patients with
intracranial teratomas (PF'S).

Salvage therapy and prognosis of 5 patients with recurrence

Case Age Sex Numof [%Path 2™ Path Salvage therapy GOS FU
No. Rec Surg  RT(Gy) CT (mos)
1 17 M 3 1T IT TR - ICE D 241
31, 4th Path: IT X6
4 18 F 1 IT EC TR 50 EPx3 D 51
(WV:40,L:10) ICE %6
6 12 M 1 IT / - - EP D 24
x1
§ 19 M 1 / IT STR - ICE D 196
with malig x 11

(adenocarcinoma)

9 8 F 1 MT G* - 30 CARE GR 173
(WV:24L:12) X3

Num: number, EC: embryonal carcinoma, D: dead, GR: good recovery,
Table 5 G*: metachronous germinoma, STR: subTR, GOS: Glasgow outcome scale,
malig: malignant transformation

JEFITE R O FHIETIZ A A, FIBFEFAATEMT T 44
H S N7 0 k7 U CREEBEIE L T /=223, 66 7 H I
MR P EAEICGTHIE L2, 0bWw B “metachronous”
germinoma Cd -7z (Table 5),

RTiE, THNIEGAHTH B2 NI RHRIEC L
7z (BRTOVEEHIM: 114 (142417 A)) (FigD).
EWAEAS 20F) o1l (T with G) T104-H & 0 ik
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Fig.1: Kaplan-Meier survival curve for patients with
intracranial teratomas (OS).

ZHEIZHE S ADLIK T 2588 T 5o S PEALAR I 13
MTiE2f & & A A7 rh, T2l ch3fil 258 (kA7 1 R:
24,51, 2417 A). MGCT: 4Bl A7 T, A ) =2
TIRRHIRIEDO AR BITO PRI ES 5 72,

ARIEBH

JERI2

37k, &, B F W EEFIT/NIREEBIZCT, MRITH
JRAC % AF - 725 3588 & M7z, BEIERE % %E > T Fhli %
FTTONERGH X N7z, FRBIIMT CRIEE L L TR A AT
WB M, 36 ARSE LERIZAS R TOEN,

Case2:37F MT

MRI (P)

Pre-ope

Post-ope

Fig.3: Case 2: 37-year-old woman, cerebellar mature ter-
atoma.
Post-operative CT showed total removal of tumor.
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18°F. Sk, BES. WEIHIC T ARS. MSRARERIES I &
OPHZEMK IR 2588 72, IS~ — 1 —id. AFP: 85 (iE
HAE : 10.043) , HCG: 6.3 (IE#HMA : 6.044) LHCGA
R R ElE %78 L 72, Occipital transtentorial approach
(OTA) (= THEEO R 2 ET St (Figd). FFLE
ITT® - 7278, i efED A iTbh7z (CARE
therapy) . 67 A%IZHE 1, MRAHICHRE2RD 54,
BatsREE: (GI50Gy/25F @ 2fi=s: 40Gy, JHPT: 10Gy) #5
KMk (EP, ICE) 2MTbihirz. Z OB EAEED
MR U FAihafT. WP Zembryonal carcinomaT & -
7z. Dissemination® ¥ 7z L, 4435 AT S 7=
(Fig.5).

Case4: 18 M IT

Gd-MRI

Pre-ope Post-ope

Fig.4: Case 4: 18-yaer-old man, immature teratoma in the
pineal region.
Post-operative Gd-MRI showed total removal of
tumor.

Case4: 18 M IT

Fig.5: A: Tumor reccurence occurred in the suprasellar
and pineal region after 6 months.
B: Pathological diagnosis after 2™ opreration was
embryonal carcinoma.

ERI9

8. KU, 9AMA. MEIE, JEERL XL OKT 20 A
Bieo AARIRES 5 K OPHIEMEKBENE 2 8 72 (Fig.6).
it~ —# —id. AFP, HCGE IZIEHETH - 72, N
BEMEE = a2 KBAZA  (endoscopic third ventriculostomy:
ETV) #f7->720%, OTAIZ TS O At & h
7z (Fig7)o WERIIMT T # A LTRGBS S iz,

Case 9: 8F MT

Gd-MRI

Pre-ope

Post-ope

Fig.6: Case 9: 8-yaer-old woman, mature teratoma in the
pineal region.
Post-operative Gd-MRI showed total removal of
tumor.

Case9: 8F MT

(HE X 100)

Fig.7: Pathological diagnosis was mature teratoma.

UL, PRI CEAR L 2 DAEEH A $. MRI
TR T RAREBIC 6 K UL P EIARBEREA 20
Sz (Fig9). BFMIIMEST U ks - 22 7200l 0
M. “metachronous” neurohypophyseal germinoma& #2 ¥,

A130Gy/15F (&Mé=E: 24Gy, JE: 6Gy) O RGHEIE &



Case9: 8F MT

Sy 7m after ope. : Gd-MRI

“metachronous”
neurohypophyseal germinoma

Fig.8: “Metachronous” neurohypophyseal germinoma
occurred 5 years and 7 months later after the first

operation.

Case 9: 8 F MT

Post 13t CARE therapy: Gd-MRI

Fig.9: Gd-MRI showed complete response was achieved
after 15t CARE therapy.

CARE 37 — L ofteafiitiz i, CRE& -7 (Figlo).
14557 ARG L7222, ZDH%OFIRIZA ST

JEBI10

19F. B, 2HBET2 6 OB, A 3R AR
SRR EBIESS 5 L O PHZEMOKTE #8072 (Figll), Al
5~ —J1—1&, AFP: 266.5, HCG: 3.8& AFPDZE M Zs &ififi
AN L7z, NIRSENEE — IEIKFI % (endoscopic third
ventriculostomy: ETV) ¥ X OVER 2470 IT & 22, 12
Ui b (ICE) #2127 —feft L7z, LA L
SIER DR AED S, Wb b “growing teratoma
syndrome” & W L. OTAIZ TS O 2 % iifr L 7=
(Fig.13). fiitc &k 0 s (BI54Gy/27F « M.
30Gy, JaFT: 24Gy) ¥ K OMbEREEE (ICE 52 — L) 237
bz, 12452 HGH LT3 2564 < WM O %
HEoTn3,

Case 10: 19 M IT

Gd-MRI

Pre-ope §

Post-ope

Fig.10: Case 10: 19-yaer-old man, immature teratoma in the
pineal region.
“Growing teratoma syndrome” was appeared after
1 kool chemotherapy (ICE regimen).

Case 10: 19M IT

Gd-MRI

Fig.11: Post-operative Gd-MRI showed total removal of
tumor.

REBI11

15, 99, B, SUMIKT & F58RC ABt. FRRAKER
JES% 46 & OSPAZEMEAKRIANE # B 72 (Fig.14, 16), EE~
— B =&, AFP: 11.0, HCG: 3.9 AFPA R R &l A /8 L
770 WSS M EIRFAENM (endoscopic third
ventriculostomy: ETV) ¥ & ORI 2170 IT + GE 2l
(Fig.15). OTAIZ TS O&R 2 T & - (Figl?).
mixed GCT (IT + G) & BWr &t itk & O L
(Ft50Gy/25F : &= 30Gy, WT: 20Gy) ¥ & UMLaiHiE
% (CARE 37 — L) Wfrbhiz, 142, HEE#E L T
5L WMEDOLEN A% > T\ b,



Case 11: 15M IT with G

Pre-END MRI

FLAIR

— endoscopic biopsy + 3™ ventriculostomy

Fig.12: Pre-endoscopic surgery MRI showed pineal region
tumor associated with obstructive hydrocephalus.

Case 11: 15M IT with G

germinoma + teratoma (1L HIINESD)

Fig.13: Pathological diagnosis of the endoscopic biopsy was
mixed germ cell tumor with germinoma (A) and
immature teratoma (B) component.

Case 11: 15 M ITwith G

Gd-MRI CISS

Fig.14: Pre-operative Gd-MRI showed tumor growing for-
ward and up and down delection to the splenium.

Case 11: 15 M ITwith G

Post-ope Gd-MRI

Fig.14: Pre-operative Gd-MRI showed tumor growing for-
ward and up and down delection to the splenium.

zZ =

FHTENE AR A O = I GERRR oD T 5 BGf 20 © 75 5 IS
Thb, BTN &L LU T B G D& KL
EHDDIcpHEehs, WHOSFHTIX, BEENAFIE
X BT TZME (mature teratoma). AZAAZHE
MR L% P S WM (teratoma
2 Tnws, 28

(immature teratoma).
with malignant transformation)
il Ui VIZIEANAIE RS (mixed germ cell tumor)
DORFTAGEDO—HIZFRD S, BN EIE & ICHeE » 5
WA ETENE & e R 2 & DA DE LR ENAD
na,

THZENATEIE DS 1S, HARASREIC & 5 & 2
FEVEMGIESE: 000.4% T & 519, Tapperd i&. /NRLEEME
2541 D 5 B FRAXAPRERICHAE L 228 D396 (3.5%)

EHE LTV B9,

S NI VRS O WG 7' 0 b 3 —)Lid, Table3, 4

ISR A<, JEAT A 2 AWFFEBhECE 1 & B fliEak i
RIE IR R OB IS TITbN b, Tabb,
Good, Intermediate, Poor prognosis group®321257) 5 41,
AT & PR R IZ K > T2 D3O VT I IR
TH5ILIlhD, HHET L DOEEHELAGood prognosis
groupldquality® = WA, Intermediate groupld54-A:
TFHET0%LL Ei2. % L TPoor groupld 3 Ef7#50%L |

IZEE LTV,

A OBRFHEFNI1IB & D 2enr, SOMENIZ KL S
EITTH S 2O THREEN 71 b a - IcfD 2k
WTAFFZirbh 7z DiE, BXE TOMMEEL 7
HELARTH 7=,



JEFIOD & 512, FIAEEE CTHRARER G AT T IE 235476
r AR T IR I Zgerminoma s Z 2 6N A FHRE AR
¥ . Ikeda DY 9 metachronous neurohypophyseal
germinomak & % 51722, KAFEIEEL W2 & SR AE
B A THRET AN B 5 72D IR RO OB 1 EH
HThdrLELONT=

% 72, GERII0TIZAFPAY266.5 & il 278 L 72 2
En6, FTLEEEEBERL 22, Wb W Sgrowing
teratoma syndrome (GTS) % /- LKL 727200 &
N R R 24T - 72 RER &2 ARRR U 72, Al T &
14455 7y HTHBIZA LN T, GTSIZILAREER K
GHFEEIZ KD . RERATEIE R 2 Ot O I M 23
ARG TEIEIS “maturation” U, FRAF 9 5 G T IE A
paradoxicallZ¥ KT B2 BIR A5 . Kim 6 13170810 TEZ
PN S A4 B 1 P 955 C 145 (6.5%) (SGTS% % 72 L. mixed
GCTH6fl, ITA4HI. yolk sac tumor231flTdh - 7= & Ht
EH LT3, 1M A & 17 > 72968l 47 L
TWDA, FEERIICH E > 22flid ks kL
L LTHD., FIZITISN %% %) %neoadjuvant therapyid
HpRELELEND,

BEfRsEIC sWTd, ETHR7' e b a -tk 34
EA+ — 7 v 2MOFEIMHRFE T TS, THRELT
BT —XIBERO A, TEARMTIEI—&kB LUZA
BEELTS o R CIE—RIAEHE T HCRT b AU L
B3 =L OARTH T L5 (Table 4). FRIOE LD
FEBIIITEIT + GOHERET, —KIGHZRCRAMSG 5 Nz
D TCARE therapy 37 — L DA TR T LEGBEIE L T
% (Fig.14-17), MR tEREE 3/ DIEE CTdh 5729,
IREABEN ORI S MAE E L, AWETR7 2 ba—
LOFERNF-NBEETATH S,
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HPEETH 5.

2. BASARRIZ SN B ETV A3 A BERE O FER0 G T
FEICEHTS %,

3. A EBIHECHE - ZITIRFIHICHE T 5729,
70 TSR T WIIRGER A e T 5 T L v EE
Tdh b,
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ADLOIK T % % 72 L 720ERIA & - 72,

5. GTS% % 729 5EW M & 5 D Tneoadjuvant therapyld i1
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