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[Abstract] Objective To summarize the treatment methods and effects of pediatric germ cell
tumors in pineal region. Methods and Results Clinical data of 28 children with primary intracranial
pineal region germ cell tumors from March 2012 to December 2019 were analyzed retrospectively. The
clinical manifestations include high intracranial pressure symptoms, parinaud symptoms and precocious
puberty. Seven patients were diagnosed as germinoma indirectly by diagnostic radiotherapy/chemotherapy,
the rest patients were confirmed by pathological examination: 15 mixed germ cell tumors, 3 mature
teratomas, 2 malignant teratomas and 1 choriocarcinoma. Managements: 7 cases were continued to complete
chemotherapy after being confirmed effective by diagnostic chemotherapy or radiotherapy. Three cases were
underwent chemotherapy before operation, ineffectively, and were underwent operation after the tumor
progressed, and 18 cases were directly resected. The operative approach was via longitudinal fissure-corpus
callosum - fornix in 15 cases and infratentorial supracerebellar approach in 6 cases. Total resection was
performed in 16 cases, subtotal resection in 3 cases and partial resection in 2 cases. The serum tumor
markers of all children decreased significantly after surgery, with an average of 69.55% . The average
hospital stay was 19.35 d for all. At the time of discharge from hospital, one patient abandoned treatment
due to coma, the remaining 27 patients with headache, nausea and vomiting, and other symptoms of high

intracranial pressure significantly relieved. There were 10 cases of secondary hydrocephalus, and symptoms
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of high intracranial pressure recurred. The symptoms disappeared after the shunt. The cases in this group
were followed up for an average of 2.53 years, and 7 cases of germinoma had no recurrence. Fifteen cases
with mixed germ cell tumors had a complete remission of 8/15; one patient gave up treatment after surgery;
5/15 of relapses, of which 2 recurred in situ, 2 recurred in ventricular dissemination, one recurred in spinal
cord disseminated; and one case (1/15) died of tumor progression 23 months after surgery. There were no
recurrences in 5 cases with teratoma. One case with choriocarcinoma died of tumor progression 4 months
after surgery. Conclusions There are various types of germ cell tumors in the pineal gland in children.
Mixed germ cell tumors are more common. Serological tumor markers are of great significance in diagnosis
and treatment. Surgery combined with standardized chemoradiotherapy is an important treatment method.

The use of multi - disciplinary diagnosis and treatment mode and individualized precise treatment can
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significantly extend the survival of patients.

[Key words] Neoplasms, germ cell and embryonal;

procedures; Chemoradiotherapy

Pineal gland;  Child;  Neurosurgical

This study was supported by Key Research and Development Projects of Shaanxi Province, China

(No. 2019SF-058).
Conflicts of interest: none declared

A= B A A P R R L R UL RS SRR X A [
AL B RAE , T AE B RRBS B8 K, BEAE IR YT £
SR FH G 2 - s 4 3k AR B A T CSIR T, B0 A
VIR J5 558 LUBCH B YT B R, R G E R %
w e Bl AR G AR R A R A
PN fe KRR B 4 U B i 9 O Bk & i Ak 9T 2 3% T A
AR R BN RIR YT 7 BT B KR LA
AW S RS A R IRAR T I G897 R0 % 4 1k 1 P
WG — B S5, 3 T, BB BT 4 ZE A B K2
JE AR BE g 2012 4 3 A 2 2019 4 12 A WG /Y 28 i) JL
A LA DX A B A0 i e AR L I IR BT R, B AR
TS BER R YT 71k SO R

I ok

— v 11 B

LWk (1) 58K 2 E 50 SR AR X5
MG AL PER AR SO AR X B X R AR R
AP AT BELE B ALK o (2) I T B- A 95 6 TR 2 i i R
(B-hCG, IEWZ .0 ~7 mIU/mD) F1( &%) F iR A
(AFP, IEH Z % {H:0~7 ng/ml) IE % 8 T+ . (3) &
ARG AL B2 112

2.MAEHBR bR HE (D) BRFR < 15 %,
(2) JWgge A0 F Py AR X, T I 2 SOHE A8 46 1, L&
P A UE S g AR B A0 B g o (3) g 46r T A SR AR X,
Pl P o 2 39 B, JCHE SRR L, Mg B-hCG M (B)
AFP JH & 80E &, 292 Witk U A Y7 s M Ak T s
i3 A R /1N > 25% o (4) HEBR A T A7 76 ik % s HE
Tz B (5) HEBR AR 5K 1 N A= B A0 AR R
(6) HE b B 1 =l L Ath 2 22 0E 2% D AR S R AR E TR

SR (7)) A BILIEY N B XIR YT 7 5 AL
B MG E B () AW IR G2 EHEE K%
= e 3 A B 51 4 T A AL

=R R

1 — R B 20124E3 H £20194E 12 A
T B w22 S RL IR Y 2.8 51 25 B 4 A iR L, 55
250, e 3 B AR 8 ~ 25 %, 11.62 B 5 R R
2~31d, P 13.53 ds MR HAR <2 em 56],2~4 cm
H1TH],> 4 em & 6 0 ; Horb 1 9] 7 £ 14T 55 = %
5 78 VT B A 2 AR S5 8 BRAIE 52 W R R L IS A2 K .

2 MG RAE A COFEAR G RAE AL BT A /LY
A AN TR B U RE AR, BRI LW OO
T, A5 0 LR 39.29% ), AP0 AR (9 il
Wik 32.14%) , B HE(S 1K 17.86%) , B2 (1 1K i
3.57%) ; Parinaud £ 5 fiE COLHR A AS BB 11 610K 5
39.29%) , B2 15 7.14% ), IR 52 (5 013K i
17.86% ) , M FL K K b (7 B3R 5 25%)  Hod A 3 4
AP BEAT 2 WP S IR 9T B2 WA 9T IS e A i &
MEHEAR S . T Z IR ZIRFE 0] . (2) M5 2 46 A - B Al
B-hCG Ftm 3 5 6, b 4 B 5 5 &, o 41.39 ~
59.96 mIU/ml, 1 #9225 7} & ik 8300 mIU/ml. H4f
AFP F+ & # 13 61, 4 126.20 ~ 795.19 ng/ml; B-hCG
FAFP ¥ Tt 35 2 095 BB 2 8 1 o A 495 3] 3
AT B W AR S AL (3) AR F R A . A
41 28 B )L 34T CT () MRI 52 1% 24 K 4, 23 fl
HE AN [ 8 G 2 4 O, b 15 ) SR B Dy vh R R
s R E  K 11 B0 N L S P W s i S 1
R, b AR B RGO W . A6 R
JLCT R IR 55 =k % )5 S P kb, 2R BB | 2 Al



. 312 . Hp ] BEAR b 2 B 2 7 2020 4F 4 H 55 20 555 4

Chin J Contemp Neurol Neurosurg, April 2020, Vol. 20, No. 4

SRR, o 4 B BE IR S SR B 4R, MRT
s AL 5], I 3 PR 2 R /N S RDE AR,
PEOR A B 40 B R AT ek K Ak 22 9 T SR B IR
e B MRIIR 245 5, L R 28 R ¥ 5054k,
A L2 A KNA — e v AR N JC IR ST R, 2R
FKFIE , vT 2 4r ik, 38 TR A M 2R B 4 AR R s
W R 98 AT REME R o Ak A 4 9 AR L MRT 2 7R 9R JE]
XU - i 52 He ™ =, AT LK b R B0, 3R i3z 22 .

=W GRYT KR

LRIz A4 28 BB LA 7 H1(25%) %412
VTP AR 9 (] 4 32 W Sy B0 A B A LR L 28 R S
PL2EH12 15 11(53.57% ) TR G P Az FE 4t i s (55
HECHHAL F R & bR A A )
301 (10.71%) Wi G968 , 2 1 (7.14% ) A B2 W6 Jifs 96
1191(3.57% ) 956 59

2ARIT R (1) SR YT A i = - T A T
A2 A 7 B FRLK R OL e AT i E - A R %
fife i ALK, B S AT 32 W R O VR 9T (1.80 ¢Gy/ik 3k
3W) o IRYT I MR AR R 4R /N (> 259%) AT 4 A
JEV 3 B 25 WAL TT B S 4k S CEHIR T BRI R O 4
i % 24 Gy, K 40 Gy. (2) 25 WAL y7 - 0 45 12 Wi vk
25 Aeyy s 0, RETIRIT WAk YT 3 B PR 7
YR EP N (DDP) 20 mg/(m’-d) , HE LA
1 (VP-16)100 mg/(m*-d) ,5d H—I7FFE . 5 B2 Wi
PELGY LT A 8, HR S 5 T 3 NIT RN 25 Ak TT L R
T4 97 RE S s 1 R L 25 W Ak 9T 45 oS ak 22 T LU
IR IT RN o A E 24 Gy, K 40 Gy. 3 Bl
BT 25 A7 ¥ AFP TH BB L, B T 254k r
1 ANY7 R e H 3o TR ol Sk I A R L (3) JF
FARPIBR  IF M5 F AR YIBR R AL S 21 ], Horp 225
IR AR - B A 15 01, 2255 F /i b A%
61 . iR A UIBR 16 ], PR 2 VI BR 2 76.19% , Ik
IR 3 6, F 4 VIR 2 4]

3OARJEHAIT % AT AR B ILAR G
TR YT o AR 4k s B 45 SR | g 2 75 42 DD ok | i 9
B SEE R, s G R MR R T R E 2
SRR E AT R AT RO YT o BT O A PR (i
% MHEAT ) 1.80 ¢Gy/IR L 12 ~ 16 1K 5 I8 R Ja &6 hin +:
1.80 ¢Gy/IR 12 ~ 14 UK, 4> HP X 558 & AN 3 30 Gy,
JEIRA T 54 Gy RIT S HEP R, ME A1
AT 4~6 DT WALIT .

4975 WE BT B ILIBYT A M R AR R
V¥ EETE,RE7 dEIEES1.28% ~79.83%, F

¥R 69.55% . BT A BILAEBE 11 ~37d,FH R
19.35 do AR5 H BE s 151 Bk ik 72967, B R
LR 4 VI, 25 5 5t Rl e ik T 3 B 1 2 R XK
i, % 2 Y b R B S5 TR S 25 d FETS, HiAy 27 iR
LSk IR 0 MK i S5 3 R IR B S B s 11 B A
MR L 6 4 52 1E 5, 5 i) B ek A, G o S 8
R R UK 350 A AN ) R R A 5 AR A A A TR R Y
TH s BUIR AR REIRIT IR IR 3 0, 54 1~3 4>
WG E R, 3614 U S AR IR R S AF e o A7 T i
FARBILA T GG 1 0], Ghid RIRIT R
ARG BUK & K 10 1], 359 R 48 i 024 f B A4- 5 1
V] A6 95 B8], PO B R R AR ¥ 4 i = - T
Gy T A G RE AR % 5 TC N H I R . AN R L
Bl 177 0.50 ~ 7.00 4, F- 35 2.53 4, Ho v 7 {3 2 4l A 4
20 R R L Y A 0L AR R 5 15 TR A A B A i vk
BILR V1 51(6.67%,1/15) , 5 4 ZZ fift 8 $11(53.33%,
8/15) , R JF B 3097 1 #1(6.67% , 1/15) , 5 & 5
(33.33%,5/15) , Z K BRI IGIF 45 R )5 6 ~ 13 4
A F9.32 A o R AL Kk 2 4, 2 1) v = #
B, 1B BE R A, R 1 BT RS 23 A D bR ik
JEMFET 5 5 B W AR LY R W % o 1 B9 E R
JE LT AR 4 N H Mg it EstT .

£ 2 75 451

BIL B8 2, ER LB Kk 1,
T20194E2 H 28 H ARt BILABEHT 1 4 JC ] &
5 DR B Sk O B, O A Sk RS R Bl L S AR
KBTI B A 0 KR 1~ 2 Yk/d, MK I
SR, B Y, Jo 21T RO Sl 4 4 IR Bl R
fiE o 20194F2 A 27 H 24 1 = B 3k 38 CT K5 A R 5
L N /A R U N 5 0 - o 1 7 i o B
G A /NS Ak S i = A AR R OR (L 1a)
3K MRT 3 58 45 15 7R A8 SRR XOR ¥ 55 A0kt Y
FRAT UL 22 A RN — B BE VAR S e v 52 e (&
b, le) o 23 PR B2 12 W o b A A DX o5 67 M 22, oy
Kik— W 59T, B 2R ML, 12D R
DA DX A7 9 A A S I LK R A BE o AL RE
B A fd e, T T AR SRR SR s, A AN R
3 S VRS SN R N % ok b UL TR ER R N
fE . SEEE A A : M AFP 553.05 ng/ml, B-hCG 1E
HWLORAWW R 58 456 BIL&IAAZ R, Ih
KW IR A AR A . T30 4 H AR
BT AT 5 I E R AR, TR RA, AR5 &



rp AR A 2 G 2 A 2020 4F 4 55 20 45 4 1)

Chin J Contemp Neurol Neurosurg, April 2020, Vol. 20, No. 4 . 313 .

G E1 RAT(20194:2 A 27 H)#
B2 0 1a RSN CT
P8 285 8 AN 4 CRLAT Sk BT % ), XL
400 1 = 50 £ RS 1R C A i Sk T
7)) 1b BT G 5 T W AT
P SRR XOR 3 5) HE 5 5, 30
#E T 2 A N X T i Ak (R
Sk BT XU i s 4 E 4 5k
(AR PR) e RARMLIE 58
T WT AT UL o i 52 K 45 527 e

Figure 1 Brain image findings before operation (February 27, 2019) Axial CT showed an oval low density lesion in the pineal region,
with uneven density inside (thick arrow indicates) and slightly enlarged of frontal horn of bilateral lateral ventricles (thin arrow indicates,
Panel la). Axial enhanced T/WI showed uneven enhancement signals in pineal region with clear boundary and no enhancement in
multiple small cystic areas (thick arrow indicates), and slightly enlarged in bilateral lateral ventricles bilateral frontal horn (thin arrow
indicates, Panel 1b). Sagittal enhanced TiWI showed the aqueduct was compressed (Panel 1c).
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Figure 2 Axial CT findings After ETV (March 5, 2019)
showed remission of hydrocephalus and the bilateral frontal horns
were narrower than before (arrow indicates, Panel 2a). After one
course of chemotherapy (March 21, 2019) showed tumor
increased volume (thick arrow indicates) and
obviously enlarged of bilateral lateral ventricles (thin arrow
Figure 3
Axial enhanced

progression,

indicates), indicating hydrocephalus again (Panel 2b).
Postoperative MRI findings (March 28, 2019)
T/WI showed total resection of tumor, posterior part of the third

ventricle opened, and bilateral thalamus were well protected (Panel 3a). Sagittal enhanced T/WI showed the original abnormal

enhancement in the pineal region disappeared (Panel 3b).
indicates) and heterotypic epithelium (thin arrow indicates).

Figure 4
HE staining x 200

Optical microscopy showed cartilage tissue (thick arrow
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