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this study retrospectively summarized clinical characteristics, and explored prognostic factors of patients
A total of 7759 pediatric patients with
gliomas confirmed by histopathology from the SEER database from 2000 to 2015 were included in the study

with different histological types of pediatric gliomas. Methods

and were classified into pilocytic astrocytoma, medulloblastoma, ependymoma, glioblastoma and other
gliomas according to histological classification. Kaplan-Meier survival analysis was utilized to compare 5-
year survival rates. Univariate log-rank test and multivariate forward selection Cox regression analysis were
Results
classification, 7759 patients were divided into 2585 cases of pilocytic astrocytoma (33.32%), 2061 cases of
medulloblastoma (26.56%), 777 cases of ependymoma (10.01%), 443 cases of glioblastoma (5.71%) and
1893 cases (24.40%) of other types of gliomas. The differences of gender (x> = 60.390, P = 0.000), age
distribution (x*=600.318, P =0.000), tumor size (x’=90.773, P =0.000), location (x> =2117.948, P =0.000)
and pathological grade (x> =1233.506, P = 0.000) in different histological types were statistically significant
respectively. Among them, medulloblastoma (60.89%, 1255/2061) and glioblastoma (57.56%, 255/443) were
more likely to occur in male and school age was the peak age of onset (35.48%, 2753/7759); pilocytic
astrocytoma and medulloblastoma were mainly small tumors (31.30%, 809/2585; 33.77%, 696/2061) and
more likely occurred in cerebellum (42.24%, 1092/2585; 59.58%, 1228/2061); while ependymoma and
glioblastoma were larger (32.43%, 252/777; 29.57%. 131/443) and were occurred in supratentorial and
cerebral ventricles (36.81%, 286/777; 65.91%, 292/443); only pilocytic astrocytoma was mainly of low grade
(24.06% , 622/2585). Survival analysis showed 5-year survival rates of patients with pilocytic astrocytoma,
medulloblastoma, ependymoma and glioblastoma were 97.41% (2518/2585), 64.39% (1327/2061), 76.83%
(597/777) and 16.25% (72/443) respectively, and difference was statistically significant (x* =2145.672, P =

0.000). Univariate log-rank test and multivariate Cox regression analysis showed prognostic factors of

used to screen the factors related to survival and prognosis. According to histological

different histological types were not consistent, including age at diagnosis, tumor size and location,
pathological grade, surgical resection and radiotherapy. Accept pilocytic astrocytoma, surgical resection of
patients with medulloblastoma, ependymoma and glioblastoma had positive significance for survival and
prognosis; radiotherapy can reduce risk of death in medulloblastoma, but it might increase risk of death in
pilocytic astrocytoma. Conclusions Pilocytic astrocytoma is most common pediatric glioma with best
prognosis, and glioblastoma has a relatively low incidence with poor prognosis. Demographic information,
tumor characteristics and treatment options are all predictive factors for survival and prognosis of children
with glioma. Surgical resection can reduce risk of death in children with gliomas of various histological
types except pilocytic astrocytoma. Radiotherapy can reduce risk in medulloblastoma, however, it may
increase risk of death in pilocytic astrocytoma.
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Table 1. Comparison of demographic, tumor characteristics and treatment courses of pediatric glioma patients with different
histological classification
P61 (%) ] 60.390  0.000
P13 1302(50.37) 1255(60.89)  399(51.35) 255(57.56) 986(52.09)
/g 1283(49.63) 806(39.11)  378(48.65) 188(42.44) 907(47.91)
W (325, %) 8.50+5.17 6.19+4.83  6.15+5.29 9.89 +5.54 9.57+5.48 151.010  0.000
ARIE ST LB (%) ] 600.318  0.000
Ba)Lm0~3%) 545(21.08) 761(36.92)  351(45.17) 72(16.25) 340(17.96)
HBEI(4~5%) 378(14.62) 292(14.17)  64( 8.24) 37( 8.35) 198(10.46)
(6~ 124) 946(36.60) 738(35.81)  237(30.50) 164(37.02) 668(35.29)
HHEM3~18%) 716(27.70) 270(13.10)  125(16.09) 170(38.37) 687(36.29)
95 B4 [ (9% ) ] % 1233.506  0.000
RHHI(WHO T ~ T 4%) 622(24.06) 22( 1.07) 89(11.45) 4( 0.90) 454(23.98)
B (WHOII ~ V&) 29( 1.12) 516(25.04)  312(40.15) 144(32.51) 489(25.83)
S 1934(74.82) 1523(73.90)  376(48.39) 295(66.59) 950(50.18)
Jifged KN LA (%) 90.773  0.000
<4.50 cm 809(31.30) 696(33.77)  206(26.51) 127(28.67) 622(32.86)
>4.50 cm 703(27.20) 552(26.78)  252(32.43) 131(29.57) 283(14.95)
A 1073(41.51) 813(39.45)  319(41.06) 185(41.76) 988(52.19)
Jipgga AL L1 (%) ] 2117.948  0.000
i T 297(11.49) 245(11.89)  205(26.38) 71(16.03) 344(18.17)
e b R E 654(25.30) 367(17.81)  286(36.81) 292(65.91) 1172(61.91)
/N 1092(42.24) 1228(59.58)  92(11.84) 9( 2.03) 128( 6.76)
oAt FB A7 542(20.97) 221(10.72)  194(24.97) 71(16.03) 249(13.15)
FARDIBRHI(%) ] 726.074  0.000
P 2415(93.42) 1979(96.02)  758(97.55) 369(83.30) 1380(72.90)
w 170( 6.58) 82( 3.98) 19( 2.45) 74(16.70) 513(27.10)
W71 (%) ] 2489.537  0.000
=z 128( 4.95) 1368(66.38)  534(68.73) 336(75.85) 624(32.96)
7 2457(95.05) 693(33.62)  243(31.27) 107(24.15) 1269(67.04)

*Unknown cases were not included in statistical analysis, A0 9 R AT G F 4 BT . ANOVA for comparison of age, and x? test for
comparison of others, 4F#% (1) L4247 ¥ P K 5 22 70 M, AR 48 0 HL AT } A6 36
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0.10) % ; & 41 g Y 500 240 R 6 Bk 20 e L % 45 I
Je R S5 BE 20 M 9R BB L S AR AR I R 97.41%
(2518/2585) . 64.39% (1327/2061) . 76.83% (597/
T77) F116.25%(72/443) , A [a] 4 21 22 2 8 2 [A] 22 57

SRR ANHR TR, (1) 6 200 i 280 2 00 40 e g < B IRL R
log-rank £ 56 {7~ , 4F 88 (P = 0.013) R FL 3 (P =
0.003) i 985 /N (P = 0.003) FlI&B 437 (P = 0.000) . F
AU (P =0.004) i I7 (P =0.000) 52 Fil 5 52 i A
4G A & log-rank K 55 25 H I M4 90 A 5 )
Wk b o 3 — 20 AT 2 B2 ) 51 A Cox 01 IH 43 47
JHA AR & B2 F 6 (X =0.470, P =0.926) Jif
o RN (x*=2.829,P =0.093) FI#E A (' =4.919,P =
0.085) . T RIAJF (x*=0.024, P =0.876) % LT )5



o R A R S 4 2021 4E 3 H & 21 B4 3 1) Chin J Contemp Neurol Neurosurg, March 2021, Vol. 21, No. 3 . 151

1.00

0.80
o 0.60 \
it BT A
= 0.40 Y o Bl 2

b O
0.20 S e A
0.00

0 50 100 150 200 250
AT CH )

Bl 1 Kaplan-Meier 4= 17 i 26 W71 , 55 240 g 5 220 240 HL %G | o B 4
JEL IR 2 IS R R S R 2R L 5 A AR A7 R0 R 97.41%
(2518/2585) .64.39%(1327/2061) .76.83%(597/777) F1 16.25%(72/
443) NI L B S 22 0] 22 5 BAT G 7 L (0 = 2145.672,
P=0.000)

Figure 1 Kaplan-Meier survival curve showed that 5-year survival
rates of pediatric gliomas patients with pilocytic astrocytoma,
medulloblastoma, ependymoma, and glioblastoma were 97.41%
(2518/2585), 64.39% (1327/2061), 76.83% (597/777) and 16.25%
(72/443), respectively. The difference between different histological
types was statistically significant (x*=2145.672, P =0.000).

T2 ORI B RN LB BT TS A OC R R TR 22 B4 B IR 3K Jog-rank 46 1

Table 2. Univariate log-rank test of factors related to prognosis of different histological types of pediatric gliomas

- 40 R B2 T 40 i 9 1) 20 g 938 =4 R 8 I 13 440 i 3R
XCE P X PA X PAi X 1H PiE

PRI (B PELc ) 0.000 0.999 1273 0.259 2716 0.099 0.078  0.781
AR (R AN LI 2 AT A 0 ] 5 ) 10.853 0.013 122.071  0.000 6.369  0.095 15.670  0.001
9o B 43 2 (ARG 13 200 8.552 0.003 0.001  0.970 9.045  0.003 4.865  0.027
Jifr 983 /N (< 4.50 em/ > 4.50 cm) 8.784 0.003 7529 0.006 0.040  0.842 2.199  0.138
S g A8 AT O /% B it 577N i ) 27.673 0.000 56.698  0.000 15770 0.000 17.992  0.000
FARDIG CE/5) 8.136 0.004 70.743  0.000 14.354  0.000 19.566  0.000
BT (G145 50.394 0.000 191.877  0.000 4.441  0.035 1.131  0.287

F3 OAREIH LI RN LB T TS AR OG5 i
RN L AR

Table 3. Assignment of variable related to prognosis
of different histological types of pediatric gliomas
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! 2 3 4 Ak Cox [11I7 43 B
Ll Bk ik Table 4. Multivariate forward selection Cox regression analysis
AR W L SRR R A of factors related to prognosis of pilocytic astrocytoma
EEA L AR 25 9 L3 b SE(h) Waldy Pfii  RR  RR95%CI
K/ <4.50 em >4.50 cm RPN 1.676 0.784 4.572 0.032  5.344  1.150~24.837
i R oL Wit wL R D %I 1379 0.679 4129  0.042 3973 1.050~15.029
FARUIER i &
i ¢ig w =

RN 22 G T2 R A B W Cox [RTIH
FRY, 25 B UK = GO0 IS 9 (RR = 5.344,95%C1
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20 M9 9 . R K log-rank #4508 R L, AR IR (P =
0.000) . fif 98 K /N (P = 0.006) Fl1 &B 437 (P = 0.000) . T
ARYIBR (P =0.000) L7 (P =0.000) 52 il J5 5% M K
L — A7 Z W E Cox MA M, 155 # b & R

Jif 98 /N (x* = 0.039, P = 0.844) % & )L Tl 5 5 Wi 22
SHGATF B S RN AN Cox [ ABIRY 45
RN, MR AL b B 2 B 20 R R LR
£ H C Y fa 6 & (RR = 1.567, 95%CI: 1.122 ~
2.189; P =0.008) , 1M “# #% Hi 1 (RR = 0.641, 95%CI:
0.457 ~ 0.898; P = 0.010) . 2~ i#* M (RR = 0.631,
95%CI: 0.480 ~ 0.831; P = 0.001) 1 ¥ # ] (RR =
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Table 5. Multivariate forward selection Cox regression analysis of factors related to prognosis of medulloblastoma
A b b SE(b) Wald x> PiH RR RR 95%C1
WIS AE W8 S 7 1 Wi 0.445 0.172 6.699 0.010 0.641 0.457 ~0.898
WIS AR IR R 7 1 9 -0.460 0.140 10.772 0.001 0.631 0.480~0.831
W2 AR B A0 -0.430 0.181 5.669 0.017 0.651 0.457 ~0.927
Jiggg 0 T %% b Bk = 0.449 0.171 6.927 0.008 1.567 1.122~2.189
Ji 98 57 F /0N g -0.171 1.560 1.200 0.273 0.843 0.621 ~1.144
FARDIBR -1.340 0.261 26.405 0.000 0.262 0.157 ~0.437
T -0.621 0.124 25.097 0.000 0.537 0.421 ~0.685

R FE R BUG A ISR KA 2 R W TSI Cox A3 4

Table 6. Multivariate forward selection Cox regression analysis of factors related to prognosis of ependymoma
At b SE(b) Wald X Pl RR RR 95%CI
90 I 0.997 0.337 8.725 0.003 2.709 1.398 ~5.249
FARYIBR -1.459 0.464 9.907 0.002 0.232 0.094 ~0.577
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Table 7. Multivariate forward selection Cox regression analysis of factors related to prognosis of glioblastoma
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