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Abstract: Objective To study the clinical effect of surgery combined with chemotherapy and radiotherapy in
children with central primitive neuroectodermal tumor (cPNET), as well as the risks factors for poor prognosis. Methods
A retrospective analysis was performed for the clinical data of 42 children who were diagnosed with cPNET from June
2012 to September 2018. Results The 42 children had a median overall survival (OS) time of 2.0 years and a median
event-free survival (EFS) time of 1.3 years; the 1-, 3-, and 5-year OS rates were 76.2%+6.6%, 41.4%+8.7%, 37.3%+8.8%
respectively, and the 1-, 3-, and 5-year EFS rates were 64.3%+7.4%, 32.7%=+8.0%, 28.0%+8.1% respectively. The
univariate analysis showed that there were significant differences in the OS and EFS rates among the children with
different patterns of surgical resection, chemotherapy cycles, and risk grades (P<0.05), and there was also a significant
difference in the OS rate between the children receiving radiotherapy and those not receiving radiotherapy (P<0.05).
The multivariate Cox regression analysis showed that chemotherapy cycles and risk grade were independent influencing
factors for EFS and OS rates (P<0.05). The EFS and OS rates increased with the increase in chemotherapy cycles and
the reduction in risk grade. Conclusions  Multimodality therapy with surgery, chemotherapy, and radiotherapy is an
effective method for the treatment of cPNET in children. Early diagnosis and treatment and adherence to chemotherapy
for as long as possible may improve EFS and OS rates. [Chin J Contemp Pediatr, 2020, 22(6): 589-594]
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neuroectodermal tumor, cPNET ) %52 5 )L 7 i i
A 39%~5% , LRI 6 % M MIREL L,
c¢PNET 5 88 £ 41 ig %% ( medulloblastoma, MB) 1
AL, et ARG R, (B LS JAN
MB. i FHAUS A, HHE NSRRI T ARER
GAIT R T T BT, B ePNET iRYT
FANTE L g 43 B an o], B40R FH R i R e o s
WAFEAE R, AITECS R B R T4 i 3% AE v]
ARIERAE G TT BILITCEAFAELE (event-free
survival, EFS) #1 "0 B T ¢PNET il J5 A, &T
JLERNRIT A REZ , AP 2012 4E 6 H 2
2018 4 9 H AR R A it g Jb a i 20 Ik BE Bl
IR BN cPNET /9 8L B I AR %Rk 17 1]
JBHE AT, X cPNET FUTRYT RO S 15 AH 5
R
1 RS
1.1 HARNK
2016 4 6 H & 2018 4F 9 A Jtati2ein = Bk
IR cPNET & L3 49 1], o 4 il s Ak A
3EEHERRBERR, YT LR, AR A AL
L 42 B, BT ARUIGRMIE, BE MR, gHA
B2 W cPNET, RIEAMEHATIRT . 55 22
B, 420 Bil; 4Rl 0.6~16.2 %, Hr <3 % 10 i,
= 3% 32 0; ML T b 32 4, A% E 10 f,
AHFFEARAT A T 20 3R B2 B I A AR 2 D S i
[2015 f& 7 HAWES (125 ) 1,

1.2 fERES Rk
LR BRI KRR 2000 WA fe (n=21) FIEfE
PR (n=21) P4, [RIEH# R LR 3 T ObRfa:
(1) F=3%; (2) PARFEED10d, HR
A2 4B MRI l MO 91 (o I 5 i oK & B
b)) |, R A AR I B I A (3) F
AR aiFk B < 1.5 em® WL Hd 1
RN SO e (1) 4Rk <3 %5 (2) f77F
Us % i GRRNE ke ol wallEITLE 2 DS R DR
FOART R T M2 351 (s ik X B s sl o f ==
O IR R A TR R AL ) B M3 5] (AR
JBET R ) B M4 (PR 2 RGEMERS )

(3) BREMIREIHAE >1.5 em’,
1.3 J&JT
T A s N7 R AT RE DR A7 D) Be 1 1% O T
AEE bk, b4y 25 fl, ERarPIRR 17 . F
RJG 3~4 IR IEAT AL 2EIRYT . H a2 55
RAGBTIRIT: M BILF ARG 3~4 R AR
1200 mg/m*+ MK FEIA H 100 mg/m®, 3% 2% # Bk H
Zjad, HEEMHAWRZEHITHRIT . SadfL
i, XE3 LT, i MI~M4 1L, Ry T
ZLLHIT 2000 55 P h3Eat (1), KR %
H-R4A 200 mg/m®+ AKFCIA T 150 mg/m®, #Ik 2
3d, MCNREA 200 mg/m’+ AKFEIAF 100 mg/m®, &
LKA ZG 4 d; S5 AT T B R AR R R
ML, TEHORTT T E N T IRBEB 2 g/m’+ 233K
51 30 mg/m’+ MKFEIAF 100 mg/m®, #kHZ 3 d;
A A GRS, T O AT T Rkt AT
WY 1 AR, 3B EREILTEARIG 3~4 JER
%A 200 mg/m2+ WFEIAT 100 mg/mz, TE ST TK
W25 4d, & 3~4 FfI7 13k, 3L 2~4k4bJ7; 1k
I7 R AT T o T LT 45 R R Yk AT
HeFefbyr, TEWE 1,
1.4 FEHITEMA

TBIF &5 G 2 LA 3~4 4 H B A& 4 ik
A BEEA KGR MRI, 2~5 4E[A]14f 6~9 > H & 7%
SMNAHBE MRI, 54ELL FFHEAEE A 1R, IHE
R ARG 3 A4S H AR E A MR # R RS
BEVS, WAGREILIRIKRIE ., B BREE
FMOE R K sFET-, EFS iz X INF AR
o3 S g b (B 4, 2 AR S B A A . R
S 1 R (RIS, 3K B IS (] () A ARk h EFS 2
BT (overall survival, OS) HI5E o MFARA]
R Sz (0 B[R]y, 25 A TR Mg e sl HL A R
WBLBE T BHE] , X BERS (R A AR FR A 0S K,
FEJLEMUI LR R & JEREgtT, B
vtk
1.5 Fit=EaHh

K HI SPSS 23.0 Gt Edim i A Tt 2E o
B, AR RHBEPAEAR « FRERFIOR o £
KRR ZE N R A Kaplan-Meier 35, AR AY L
B log-rank K46, fEps PR 73R H Cox LAl
IS [ AR P<0.05 225 A Giitm X

590~



ERVEE NS W E G AR & Vol.22 No.6
2020 4 6 A Chin J Contemp Pediatr June 2020
¢PNET L
]
[ |
3%, SR MI~M4 =3%
(1) FRBEEE R 800 mg/m® (d1~3) + K £
Hro 1.5 mg/mj (d1) 411200 mg/m2 (d1~4) + IR4E1FH
100 mg/m” (d1~4)
52 AL (2) HEMES 5.0 g/m® (24 h) + KAEH
1%, 4% 1.5 mg/m’ (d1)
97 1A = =
JE 4, ’f&j‘ 1[j 7}(3{{;3?{“1
Ji W =z Tl (3) WA 5.0 g/m” (24 h) + KB 04
f 3 )8, 1.5 mg/m® (d1) —
1~3 AN
(4) 411200 mg/m* (d1~4) + #KFE I F
100 mg/m’ (d1~4)
T A 30.6~36 Gy,
JRIFBHIBR It 54~58.6 Gy
46 WHERHLIT . B85 : I
70 mg/m® (d1) + KAHR
L5 mg/m’ (dl, 8. 15) + 5LHT
75mg/m2 (d1) 5 (1) Fr(4)
Bl 1 &SfE cPNET BJLILITiRIER
— VSV 3K N
o gE COX MIHZ KR i, ik, faks
JE . IR 2 PNET 8L EFS SRAYFZ i A
21 HEFER R (P<0.05, %2), HPbsr <4 B ILE &R

2 FEILY, Mg R Kk 27 B, ST 22 4,
Herp 10 B oy UL 9 B R K BRSBTS, 42
i JLEEE 0S B1 4 3.5 4F, Fiz 0S Wk 2.0 4,
V34 EFS M R 2.7 A, 7 EFS A 1.3 4F; 1.
3. 54E OS B9 76.2% + 6.6% . 41.4% +8.7% .
37.3% +8.8%, 1. 3. 54 EFS % 4 5 hy 64.3% +
74% . 32.7% +8.0%. 28.0% +8.1% (& 2) ., brf
/L1, 3. 54F 0S % 43 5l A 90.5% + 6.4% |
78.6% +9.7% . 70.7% + 11.5%, 1. 3. 54F EFS %4y
WK 71.4% £9.9%. 65.5% +10.7% . 56.1% = 12.6%

(E3) ., EfadBIL1, 3, 54 08 405 K
71.4% +99%. 11.7% +7.7% . 11.7% +7.7%, 1. 3.
5 4E EFS % 43 % N 47.6% + 10.9% . 7.9% +7.0%.
7.9% +7.0%, VLE 4.

2.2 cPNET B2ILWMFEZMEZES

R ER, ARFARTIER A 7
OB G Ay B L EFS F I 2% S B3t
B (P<0.05) , TR, AEHRE . Mg, &
THT AT EFS % (P>0.05) 5 ARFAY]
Bror=C. ARr k. ER . AT L
0S FILZERA G2 L (P<0.05) , i,
SRS | IR R AN OS % (P>0.05) , WL 1,

B J Ak d7 10 LA iy 10.216 %, LT 4~10 YK
JLEE K S AR TT 10 LA _E 1Y 4.238 1% BRfE i
JLE K B e fa /B LI 0.478 4% 5 He HEBJLE &
AU AR BB LR 0.313 %5, ARI7 B, faii
IR PNET UL OS R A & ( P<0.05,
F3) , AT <4 WOBJLAET KB ZfRIT 10 IR
DL EF 7.966 1%, AEIF 4~10 YR LIET XU 21k
J7 10 LA 1% 3.738 455 b FROLBE T RUBG A2 5
fa 5 LAY 0.494 1%

100
80 Lk\L\ —— 0S
. — EFS
= 60
\H: 40 =]
£l
20
0 T T T T T T T
0 1 2 3 4 5 6 7
] (4F)
B2 cPNET #2JL OS R EFS & (n=42)

591



F22E R e T E Y RILFLE Vol.22 No.6
2020 4F 6 H Chin J Contemp Pediatr June 2020
100 100
80- - =03 80 = 05
g ~— EFS ~—— EFS
s 60 < 60
N IS
M -
L 404 E 40
b
H
201 20- " i
;4-——‘
0 T T T T T T T 0 T T T T T T
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6
s TE] (4F) s TE] (4F)
B3 #7f54H cPNET $2JL OS EMEFS & (n=21) B4 BREHECPNET BJLOS RMEFS R (n=21)
1 I CPNET BILEGEXZHNEAREZSH
i - 5 4F EFS % 542 0S %
AR ! Yy oY e =
BRUER « fRfER (%) 71 P{A BRVEER « fnfER (%) 8 P{a
51
H 22 23.6+11.9 4421119
0.850 0.356 0.071 0.790
I 20 304 £11.7 334+£12.0
AR
=3% 32 35.7+93 433+ 104
0.985 0.321 1.413 0.235
3% 10 24.0 £ 14.5 22.9 £ 14.1
/eig
& 32 33.9+9.8 47.1+10.4
1.671 0.196 4.113 0.043
= 10 125+11.5 120+ 11.2
JifeE A
= 32 35.4+9.1 1254 0963 37.7 £ 10.1 0.405 0514
JEHLE 10 26.7 +15.0 ’ ’ 333£17.2 ’ ’
YIkR X
=] 25 401114 6.367 0.012 54.2 12,1 573 0017
|| 17 13.4+8.7 ) ’ 17.3+£10.2 ’ ’
fal
T 21 56.1 £12.6 70.7 = 11.5
e * 13139 <0.001 * 11.694  0.001
= 21 7.9+7.0 11.7+7.7
I IEL
<4 R 5 20.0+17.9° 20.0+17.9"
4~10 % 21 19.5+9.8 12.104 0.002 329+ 124 12.538 0.002
>10 ¥ 16 49.1 + 14.8 542 £ 14.6
e RBHE A 1 AR EFS 2 /0S 2,
&2 Mg EFS Fiy COX B IR 534 %= 3 #Mm 0S FEiy COX [ FHERI 434
ESES B Waldy P RR 95%CI ESES f Waldy P RR 95%CI
WA -0397  0.695 0405 0.673 0.265~1.709 W 0313 0340  0.560  0.731  0.255~2.094
AFFRER 8.779  0.012 i/ 6.336  0.042
<4 ] 2324 7919 0.005 10216 2.025~51.556 <4 Ik 2079 5894 0.015 7.966 1.493~42.833
4~10 % 1444 5925 0.015 4238 1.325~13.558 4~10 % 1319  4.020 0.045 3.738 1.030~13.568
fa -0.738 7.151 0.007 0.478 0.278~0.821 j[545°3 -0.705 4.763 0.029 0.494 0.262~0.931
T —0.269 0963 0.327 0.764 0.446~1.308 T —-0.038 0.017 0.897 0963 0.541~1.712
WIS A 1162 4186 0.041 0313 0.103~0.952 MREERAL -0.918  2.067 0.150 0399 0.114~1.396

TE: *RPMT >10 WO SR,

592

TE: *RPMGT >10 WO SR



ErE T A ] P E S RILFEE Vol.22 No.6
2020 4F 6 H Chin J Contemp Pediatr June 2020
3 itit SAG AR, MRS IRIRN R Rn i >

cPNET J2& 5 i P Mg i — B, AR 4l 43 2K b
HE O RGP fUFE MB . ¢PNET, AT/RT =K
2%, i oPNET EZRAEAILEME D, kR
PR AR 2B MR R AT Ry AR I . 3 SR 1k
2z, WIREMEITT, RIS PR 25
TS, T B HX A 22 2R G0 FP AT Aa] /N i AR A6
KA R R o OB AR &
AR 14 %5 LUT JLEE IR 1) 2%, F07E ik i
JEET RIS T 7.5%

Lester %5 "' %} 26 ] ¢cPNET #2% (6145 15 f
N T 11 B JLEE ) SEAT B S A e & B, L
UG B AT RN, PNET L5 4FE 0S R H
67%, TJGEIFTAMIE, lfe 5 A5 R ILE
7 I A N BRI VR BCE BERE HCA ¢, H
ARG S ALY R RO LD, SR
VAIT A . Stensvold &5 ™ Xf HF g 3 40 4F 3 0~20
4 %) MB Fll cPNET & & 3 17 [0 JB 14 43 B & 28,
cPNET H & 5 45 EFS 3R F1 0S K 43 3| & 35% F
47%, AWFFREEHR 5 Z ¥, Kickman 25 %} 25
%] PNET (8 JLEAT Ui 3 & B, 25 6 L
8 PRI AP A #HEHLL RS, 1. 3. 54F 0S 43l
K 625%. 50%. 50%, BAMTIEELF, {HA
FER, ZEMF R L 1 AENSET IR £, 3 4F
5 54 0S BIEMN, SAMFEGRAL, $RXT
T cPNET 2L, 1 4FEPFET KU AT RE 2 i i 19,
34ELUG#ETHRAE . de Rojas %5 "% 33 4] 0~21 %
cPNET BJLH#AT MIBPE 34T, 3 4F EFS 2851 0S %
I 29% F 31%, & TASE.

Gerber 25 " 5% i HIT2000 J5 ZE%f JL# ¢PNET
RS SRS 240 e 2 LA T VAT I i [P 2 B
K, PNET & JL 1y H 7 EFS JH 25 0.9 4F, 5 4F
EFS Z M1 0S K 53% + 13%, 5 A B 9% 45 H
AH . Friedrich 25 "™ %} 8 4] & F] HIT1991 J5 %
TRIT BG4 cPNET S8 LaE AT [ Bk 20 M s
P, H 1 AE EFS 2 0S Z 4% 91 h 13% + 12%,
25% £ 15%, TUGAEH 22, ARSI A0 T 0k T35
7, 255 BRI A G, AR R s
bR 37 T4 3 EFS K 0S HIHER L, H
Z BTG FE X, 1 COX AU /B4 5 i
e BEBULE RS 2R LB LRY 0.313 4%, 22

%o Timmermann %5 "' ¥£ 3% FJ HIT-SKK87 F1 HIT-
SKK92 J57 ZiAYT ¢PNET [ [l Bt 43 M7 &% B, 29 £
B 15 BT, 14 BIERIEZ YT, H 34
Toitk B A ( progression-free survival, PFS) 1575
K 24.1% F16.7%, 3 4 0S Z535 4 28.6% F16.7%,
LRWAEGHE L, A5, BoTH S RK0T
HZIE Y EFS F22F 542 X, [HBUTH 0S
RETRBOTH, ZRHER PNET BILIEITHL
Jr ol DR LAY 0S R, AWF5E 3k 30 41 #)L
T RIGESARYY , 2 Bl LA AR B GRRYT
8 1 s LR A7 ik A% b g i e vh Ry T, 2 il
JLRARTF AT 32 HIBATE, Cox [BIE AT 45 4R
RITIRECH EFS I 0S R R %, X 55
IS —8, R RTINS
A REA R E X

H AT WL, L cPNET YA Y7 RO AN fE, 1
Ja 22, BN HRH A IR TR RO T 4 5
cPNET &7 i) 8 22 [7] {81, Garcia-Moure 55 151 48
TR AR R R, IR N EE VON-01 REfE
F£ PNET 21 ffd 35 5% v B e FL A2 ), 5 3 i 2 1
e JEPEAIMAET . 7EARN, VCN-01 I 485
TN A A AR E], TR PNETSs JEAv A5
RIKIHAETS, (Al TAEIE M AE RS L g, i
IR, T —2L R . 535b Carceller
25 VOT) 33 3o S AN ) 390 2k 14 2 09627 I I SR R e
FERIR T R DA EIR T R R4, TRES R
—PHT IR T A

Zi b, HHI cPNET BBITIIATAR L BUiksy
SEMGARIRIT N E, MR THENERES, 5
FERREE, ISR IR, B TR
RIT IS, ek B LAE AT b R b g A B,
LW N P e 7 A B 1 0L A — R 1) ) R
— IR R

(& % x W]

[1]  Louis DN, Ohgaki H, Wiestler OD, et al. The 2007 WHO
classification of tumours of the central nervous system[J]. Acta
Neuropathol, 2007, 114(2): 97-109.

[2]  Chintagumpala M, Hassall T, Palmer S, et al. A pilot study of
risk-adapted radiotherapy and chemotherapy in patients with
supratentorial PNET[J]. Neuro Oncol, 2009, 11(1): 33-40.

[3]  Gill P, Litzow M, Buckner J, et al. High-dose chemotherapy



F2EFEoM
2020 4F- 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.22 No.6
June 2020

[10]

[11]

with autologous stem cell transplantation in adults with recurrent
embryonal tumors of the central nervous system[J]. Cancer,
2008, 112(8): 1805-1811.

Chang CH, Housepian EM, Herbert JC Jr. An operative staging
system and a megavoltage radiotherapeutic technic for cerebellar
medulloblastomas[J]. Radiology, 1969, 93(6): 1351-1359.
Rutkowski S, Bode U, Deinlein F, et al. Treatment of early
childhood medulloblastoma by postoperative chemotherapy
alone[J]. N Engl J Med, 2005, 352(10): 978-986.

Sin-Chan P, Li BK, Ho B, et al. Molecular classification and
management of rare pediatric embryonal brain tumors[J]. Curr
Oncol Rep, 2018, 20(9): 69.

Lester RA, Brown LC, Eckel LJ, et al. Clinical outcomes of
children and adults with central nervous system primitive
neuroectodermal tumor[J]. J Neurooncol, 2014, 120(2): 371-
379.

Stensvold E, Myklebust TA, Cappelen J, et al. Children
treated for medulloblastoma and supratentorial primitive
neuroectodermal tumor in Norway from 1974 through 2013:
unexplainable regional differences in survival[J]. Pediatr Blood
Cancer, 2019, 66(10): €27910.

Kirkman MA, Hayward R, Phipps K, et al. Outcomes in
children with central nervous system tumors disseminated at
presentation: a large single-center experience[J]. Childs Nerv
Syst, 2018, 34(11): 2259-2267.

de Rojas T, Bautista F, Flores M, et al. Management and
outcome of children and adolescents with non-medulloblastoma
CNS embryonal tumors in Spain: room for improvement in
standards of care[J]. J Neurooncol, 2018, 137(1): 205-213.
Gerber NU, von Hoff K, Resch A, et al. Treatment of children

with central nervous system primitive neuroectodermal tumors/

594 -

[12]

[13]

[14]

[15]

[16]

[17]

[18]

pinealoblastomas in the prospective multicentric trial HIT
2000 using hyperfractionated radiation therapy followed by
maintenance chemotherapy[J]. Int J Radiat Oncol Biol Phys,
2014, 89(4): 863-871.

Friedrich C, Warmuth-Metz M, von Bueren AO, et al. Primitive
neuroectodermal tumors of the brainstem in children treated
according to the HIT trials: clinical findings of a rare disease[J].
J Neurosurg Pediatr, 2015, 15(3): 227-235.

Timmermann B, Kortmann RD, Kiihl J, et al. Role of
radiotherapy in supratentorial primitive neuroectodermal tumor
in young children: results of the German HIT-SKK87 and HIT-
SKK92 trials[J]. J Clin Oncol, 2006, 24(10): 1554-1560.

LHE, =, WAGE, S SRR R SR R B D 3 4B (D).
rh B 2R | 2018, 40(8): 614-618.

Garcia-Moure M, Martinez-Velez N, Gonzalez-Huarriz M, et al.
The oncolytic adenovirus VCN-01 promotes anti-tumor effect
in primitive neuroectodermal tumor models[J]. Sci Rep, 2019,
9(1): 14368.

Carceller F, Bautista F, Jiménez I, et al. Outcome of children
and adolescents with central nervous system tumors in phase I
trials[J]. J Neurooncol, 2018, 137(1): 83-92.

Carceller F, Bautista FJ, Jiménez I, et al. Prognostic factors of
overall survival in children and adolescents enrolled in dose-
finding trials in Europe: an innovative therapies for children
with cancer study[J]. Eur J Cancer, 2016, 67: 130-140.

Ma J, Ma S, Yang J, et al. Primary spinal primitive
neuroectodermal tumor: a single center series with
literature review[J]. J Spinal Cord Med, 2018. DOI:
10.1080/10790268.2018.1547862. Online ahead of print.

(AR )



