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Prognostic Factors affecting Recurrence in 30 Patients with
Intracranial Ependymomas
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ranial ependymomas.
Methods We analyzed variables affecting recurrence in 30 patients with primary intracranial ependymomas.
Age, location, CSF cytology, seeding on neuroimaging study, tumor grade, extent of surgery, use of chemotherapy,
chemotherapy regimen, use of radiotherapy, and radiotherapy field were entered to test their impacts on recurrence.

Results[ Follow—up ranged from 2 to 110 months. Tumors were recurred at the primary tumor site only in 13 patients
(43.3%). The overall average recurrence free period was 55 months, with overall recurrence free rates at 3 and 6 years
of 61.0% and 20.9%, respectively. Extent of surgery was the strongest variable affecting recurrence. The median re-
currence free period and 3—year recurrence free rate were 72 months and 78.4% for patients having complete excision
and 33 months and 0% for those having incomplete excision(p=0.05). Other prognostic variables like age, location,
tumor grade, use of chemotherapy, and use of radiotherapy did not affect recurrence(p=0.2848, 0.7899, 0.1714,
0.2157, 0.7076, respectively).

Conclusions( Intracranial ependymomas have a propensity to recur after treatment, and recurrence at the primary
site is still the main obstacle to cure. Among various variables, only extent of resection had the strongest impact on
recurrence. Additional studies may still be needed to precisely define the prognostic variables on recurrence in intra-
cranial ependymomas.

O bjective[] The goal of this study was to identify variables that were predictive of recurrence in primary intrac-
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Table 2. Univariate analyses(log-rank test) for continuous variables predicting recurrence in 30 patients with primary intracranial

ependymomas
Variables No. of patients Median recurrence free period(mos.) Recurrence free rate at 36 mos.  p-value
Age(year)
3= 5 23 40.00 0.2848
4-15 11 41 56.00
16< 14 72 80.77
Location
supratentorial 8 23 71.43 0.7899
infratentorial 22 55 61.83
Size
40mm> 8 23 46.67 0.9840
40mms 22 55 65.34
CSF cytology
+) 3 33 0 0.0953
) 27 55 68.57
Seeding on
neuroimaging study
(+) 6 33 27.78 0.1991
) 24 55 70.23
Tumor grade
low grade 14 72 72.69 0.1714
anaplastic 16 33 47.73
Extent of surgery
CE 17 72 78.43 0.0500
IE 13 33 0
Radiotherapy
+) 25 41 58.09 0.7076
&) 5
Radiotherapy field
WCSR 14 41 54.17 0.5029
WBR 11 67.50
Chemotherapy
(+) 12 23 48.61 0.2157
) 18 72 73.34
Chemotherapy regimen
8in aday 6 32 50.00 0.9805
POG 9233 6 57.5 50.00

*J mos, months
WBRO whole brain radiation

CEO complete excision
RTO radiotherapy

000 oooo00 MRFPO 3300, OO0 OO0 000

OO0 000000 55000 Ooooog, p—valued O.

19910 0000 OO0 OoOOO0O 0ooooo ooo o
00 00 000 oooo.
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IEO incomplete excision
CTxO chemotherapy

WCSRO whole craniospinal radiation
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oo.
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Fig. 1. Graphs showing recurrence free rate according to ext-
ent of surgery.

goodo, oo ob obob 0o oo oob gog o
U 000 00b0o0.000 boobo MrRePO OO O
00 odo oogo 7200, 00 000 OO oood
0O 33000000, 00 000 p-valued 0.05000 0O
00 OO0 OO 00 00 000 ooooFig. 1).

6. T2 ¥ T Nz A7 A ANEHO GE LM

000 00 00 3000 000 00 000 oo ooo
1200 00O 000 OO0 OO0 OO0 00 Oooooo
O anaplastic tumord 00O), 00 OO OO0 180000.
OO0 000 regimend 8 in a day(methylprednisolone,
vincristine, lomustine(CCNU), procarbazine, hydroxy-
urea, cisplatin(CDDP), cyclophosphamide, imidazole car-
boximide(DTIC))d OO0 60, POG 9233(cyclophos-
phamide, vincristine/cisplatin, VP-16)0 000 6000
0.00 000 00 000 00 MRFPO OO 0OOO 23
00,00 00 000 72000000 p-valuedl 02175
00.0000 00 MRFPO 8inaday 000 OO MRFP
0 3200, POG 9233 OO0 OO 57000000, p—
value 0 0.980500. 00 000 OO OOOO OO OO
00 000 OO0 U0 00 000 O00oO0. 00 ooo
00 000 00 000 00 00 00O 0 00oooo oo
0 0000 00 00 000 000 0000 0 000 o
0 000 0000 00 00 00O 00000 ooo oo
00 ooo.

7. 3NN AR | MM DA BO| GE AH

000 OD0O0O0O0O0 OO OO0 2s00000,00 O
O 000 s0@U00 000 30 oogooo, ooooo
O low grade tumorOJ 00 OO O0OO 0O O0O0)OOO. DO
00O 000 OO0 000 000 0 000 oo oooo o

5232

00 140000, 0000 OOD OO0 OO bOD 110
000.000 00 000 00 p—valued 0.7076000
0,000 00 000 00 p—valuell 050290 00O O
0O 000 000 ooo 00 000 oooo.

1z

000000 0000 00000 O 2~6%0 0000
000 00 00 000009, 00 000000 0000
000 6~12%0 0000 00 000 500 34000
0O 00 peakd OO0, 000 OO 0O 000 OO0 OO
O 000 00®. 00 000 00 D00 00000 O
000, 00000 OO0 000 40%, OO0 000 60%0
00000 000 00,00 00 00 000 000 00
0O000,000 0D 000 D00 000 75%0 000
0O 00000 000 0O0@O0 00 00 D00 00
000 00 2860, 00 000 OO 18700 OOOO
00)”. 0 000 00 000 000 000 190, 0O
0 11000 00000, 00 000 00 000 220 O
O0.00 000 000 OO0 300 000 80(26%) 00
00,000 OO0 OO0 000 00 000 00 16700
0000, 00 000 000 36600 000 O 0000
0O 00 000 00 00 00000 000 D000 OO0
0O 0DO0O0®. 00 0000 000 OO0 00 O 00 00
0 0000 000, 000000 000 000 000 O
0O 000 00 0ODO00 00 00%.0 00000 00
0 000 0O(@O0 OO0 0000 000 0000 000
00,000 00 000 000 000 00 000 000
000 0O0O00), 00 D0 00 000 000 00 00
000 0000 00 000 000 000 00 00 00
00000 0DO0O0Ooo.

1. Lo W ¥4

000 00 DO0O0O0 DO0ODO D00 000 000
000 0000 000 D00 000 0oDo0™™, sa-
azar’® 00 OO0 OO0 120 OO0 0OOOO OO0 O
OO0 000 00000. 0000 D000 000 000
000 0000 000000 00 O 000 00 000
000 000 00000 0000.00 00 0000 O
000 00 000 00000 D00 0O 00 0000 O
0000 00DO0.0 00000 00 00000 000
0000 OO0 0D 00 000 00O00. 00,00 O
0O DOO0OD 000 OO0 000000 000 000 O

J Korean Neurosurg Soc Supplement 1)/ Volume 30/December, 2001



0 D00 000, Evans?, Vanuytste™ 00 00000
000 000 O 00 000 0000 000,00 000
Foreman®, Shaw'®, 000 Zorlv® 00 000 000 O
00 D00 00 0000 00000.0 00000 00
0 000 00 00 000 00 000 0000.

2. 399 9N 2 3

000 000 OO0 000 OO0 000 00 0000.
00 00 Foreman® OO OO OO0 0ODOOOO OO
000 000 OO0 00 000 00 000 000000,
000 Needle® 00 00 000 00O OO 000 OO
000 00000. 000, Needle® 00 0DOO0OO0 OO
o000 OOOO high grade tumor OO OO, OO OO
00000 000 000 0000 00000 00 000
00 00 000 000 00 00 000 000 000
000 0000. 000 00 000 000 0000 00
0 000 000 000 000,000 0000 000 O
00 000 000 D0 D00 000 0O 00 000 00
0 0000 00 000 00 00000 000000 0
00 0000.0 00000 000 000 00 000 O
0000 OO0 00 000 00 000 00000, Read™®
Salazar'”, 000 Vanuytsel™ 00 00 000 OO0,

3. HALY Mo 37

0000 0000 00 000 0000 000 00 O
00 000 000 0000 000 0000 0oO0%. 0
000 0000 00 00 000 000 00 0000, O
000 000 000 OO0 000 0O000. Pollack™ O
0 000 0000 000 00 000 000 000 00
0 00 0 00 000 000 00000, 000 000
000 000 0000 00 00 000 00 000, 00
000 000 000 000 000 000, 00 000
00 00 0000 000 000 0000 00004, 0
00000 000 00000 0000 000 000 00
00 OO0 000 0000 000 00 0000 000
000 0000, 0 000 OO0 DO000 0000 00

O 00 000 0000 00 ooo 0o o000 ooog.

4, 39 F=9y AH

0000 00 D000 000 00000 D00 00
0 OO0 000 000 00 000 0000092, go
O high grade 000 0000 D000 000 OO0 O
000 low gradeD OO 00O, 00 000 00 00O
000O00™, 0oo, 0 00000 000 000 00

J Korean Neurosurg Soc Supplement 1)/ Volume 30/December, 2001

ooo -ooo-ooo-oog-ooo-ooo-oog

00 000 oogo bo 0o ooo 0o oo ooo
ooooo, oo 000 00 ooobo 0o 0ooo oo
oo 0oooooobooobobog ob oog o
00 00000 oooo.

5. £&9 MHE

Italian Pediatric Neurooncology Group™® 00 9200 [
00 0000 000 0000 D00 00 000 00 O
OO0 OO0 00D 000000, 00 00 00000 00
000 OO0 000 0000 0027992 g gooo
0 00 00 000 000 000 000 00 00 000
0000.000 1300 000 0000 00 00 000
0O 000000,00 00 00 00 000 000 D00
0000 000,000 00000 000 0O 000, 00
OO0 D00 000 O 00 000 000 0o000.

AN

6. & ¥ ¥ A&

000000 00 000 000 00 000 00000
00, 00 Needle® OO 199700 OO0 0OOOOO
00 000 DO0O0O0 00000 000 0000 00
OO0 000 00 000 00000, Kuh® 00 anapla-
stic ependymomal] 55%00 OO0 OO O,00 OO O
00 D00 0000 0DO000.0 00000 00000
00000 00 0000 000 00000 000 OO0
00 OO0 00000,00 000 00 0 000 000
0000, 00 OO0 00 00000 D00 0000 00
0O 00 000 000 0000 0 000 0000.

7. 88 T INM A B

000 000 0000 000 00 000 0000 20~
60%00 00000%, 00 anaplastic ependymomal]
00 D00 O 000 00 000 000 00000 o0,
000 D00 000 00 0 OO0 0000 00 D00
O 0000 00™, 0 00 0000 0000 000
00000 00000000 0000, 000 00 000
00000 DOOOD 000000 00000 000 O
gooo ooo®9,

4 E

000 OO0 00 00 000 0000 000000, O
OO0 000 000 000 0000 00 000 000 O
00 OO0 DO0O0. 000 00 00 000 000 000
OO0 OO0 OO0 000 DOO0 000 0000 00 000

5233



oooo ooooo oo soon ooo ooo ooo oo oo on

0oog oo 00000 o000 oo oooo ggoo.

eJ000O0OO020010 80 290

e[100OOO20010

110 9O

e11O00OOO O O

138-736 00O OO0 OOO 388-1
00000 0000 o0o0o0o ooooood
00002) 2224—-3550, 3559,

00o002) 476—6738

E—maill] jhkim1@amc.seoul.kr

References

2)

3)

4)

5)

6)

7)

8)

9)

S234

Duffner PK, Horowitz ME, Krischer JP, Friedmann S, Burger
PC, Cohen ME, et all] Postoperative chemotherapy and de-
layed radiation in children less than three years of age with
malignant brain tumors. N Engl J Med 32801 1725-1731, 1993

Ernestus R-, Schroder H, Stutzer H, Klug NO The clinical and

prognostic relevance of grading in intracranial ependymomas.

Brit J Neurosurg 111 421-428, 1997

Evans A, Anderson J, Lefkowitz-Boudreaux IB, Finlay JLO
Adjuvant chemotherapy of childhood posterior fossa ependy-
momal] cranio-spinal irradiation with or without adjuvant
CCNU, vincristine and prednisonel] A Children’s Cancer Group
study. Med Pediatr Oncol 2701 8-14, 1996

Foreman NK, Love S, Thorne R0 Intracranial ependymomas(]
Analysis of prognostic factors in a population-based series.
Pediatr Neurosurg 2401 119-125, 1996

Goldwein JW, Corn BW, Finlay JL, Packer RJ, Rorke LB,
Schut LO Is craniospinal irradiation required to cure children
with malignant (anaplastic) intracranial ependymomas? Can-
cer 67012766-2771, 1991

Kaatsch P, Kaletsch U, Michaelis JOI Jahresbericht 1996 des
Deutschen Kerkrebsregisters[] Technischer Bericht des Insti-
tutes fur Medizinische Statistik und Dokumentation. Mainz,
Germany] University Mainz, 1997

Kim DG, Cho BK, Yang HJ, Chi JG, Jung HW, Kim H1J, et al[]
Intracranial ependymomall clinicopathologic features and pro-
gnostic factors. J Korean Neurosurg Soc 20[] 893-899, 1991
Kuhl J, Hermann LM, Berthold F, Kortmann RD, Deinlein F,
Maass E, et alll Preradiation chemotherapy of children and
young adults with malignant brain tumors [ results of the ger-
man pilot trial HIT 88/89. Klin Padiatr 210[] 227-233, 1998
Lee HC, Kim DW, Kwon KY, Lee JC, Son EI, Yim MB, et al(]
The Correlation between the clinical and pathological find-
ings of the intracranial ependymomas. J Korean Neurosurg
Soc 23[11047-1054, 1994

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

2D)

22)

23)

Leibel SA, Sheline GEO Radiation therapy for neoplasm of
the brain. J Neurosurg 661 1-22, 1987

Nazar GB, Hoffman HJ, Becker LE, Jenkin D, Humphreys RP,
Hendrick EBO Infratentorial ependymomas in childhood[] pro-
gnostic factors and treatment. J Neurosurg 72[1408-417, 1990
Needle MN, Goldwein JW, Grass J, Cnaan A, Bergman I, Mol-
loy P, et all] Adjuvant chemotherapy for the treatment of in-
tracranial ependymoma of childhood. Cancer 80[]341-347, 1997
Marks JE, Adler SIO Acomparative study of ependymomas by
site of origin. Int J Radiat Oncol Biol Phys 8[] 37-43, 1982
Perilongo G, Massimino M, Sotti G, Belfontali T, Masiero L,
Rigobello L, et all] Analyses of prognostic factors in a ret-
rospective review of 92 children with ependymomall Italian
Pediatric Neuro-oncology group. Med Pediatr Oncol 29[] 79-
85, 1997

Pollack IF, Gerszten PC, Martinez AJ, Lo KH, Shultz B, Al-
bright AL, et all Intracranial ependymomas of childhood]
long-term outcome and prognostic factors. Neurosurgery 37[]
655-666, 1992

Read GO The treatment of ependymoma of the brain or spinal
canal by radiotherapy] A report of 79 cases. Clin Radiol 35[]
163-166, 1984

Salazar OMU A4 better understanding of CNS seeding and a
brighter outlook for postoperatively irradiated patients with
ependymomas. Int J Radiat Oncol Biol Phys 9[]1231-1234, 1983
Salazar OM, Castro-Vita H, VanHoutte P, Rubin P, Aygun C[J
Improved survival in cases of intracranial ependymoma after
radiation therapy. Late report and recommendations. J Neu-
rosurg 5901 652-659, 1983

Shaw EG, Evans RG, Scheithauer BW, Ilstrup DM, Earle JDO
Postoperative radiotherapy of intracranial ependymoma in
pediatric and adult patients. Int J Radiat Oncol Biol Phys 13[]
1457-1462, 1987

Timmermann B, Kortmann RD, Kuhl J, Meisner C, Slavc I,
Pietsch T, et alld Combined Postoperative irradiation and
chemotherapy for anaplastitc ependymomas in childhoodl]
Results of the german prospective trials HIT 88/89 and HIT
91. Int J Radiat Oncol Biol Phys 461 287-295, 2000
Vanuytsel L], Bessell EM, Ashley SE, Bloom HJ, Brada MO
Intracranial ependymomall long-term results of a policy of
surgery and radiotherapy. Int J Radiat Oncol Biol Phys 23[]
313-319, 1992

Vigliani MC, Schiffer DO Prognosis and treatment of ana-
plastic ependymomas. Crit Rev Neurosurg 2] 34-43, 1992
Zorlu AF, Atahan IL, Akyol FH, Gurkaynak M, Ozyar E[]
Intracranial ependymomas(] treatment results and prognostic
factors. Radiat Med 12[]269-272, 1994

J Korean Neurosurg Soc Supplement 1)/ Volume 30/December, 2001



