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Abstract The authors describe a 9 month old female with
recurrent atypical central neurocytoma and leptomeningeal
spread treated with high dose chemotherapy, autologous
stem cell rescue, and adjuvant therapy. She had a complete
response to therapy and was disease free at 4 years of age
until a recurrence 6 months later. The use of intensive
chemotherapy followed by autologous stem cell rescue for
atypical neurocytoma may be considered as an adjunct to
surgical therapy in young patients with atypical neurocy-
toma not amenable to radiation therapy.

D. Buchbinder (B)

Department of Pediatric Hematology, Children’s Hospital

of Orange County, 455 S. Main Street, Orange, CA 92868, USA
e-mail: dbuchbinder@choc.org

M. Danielpour

Department of Pediatric Neurosurgery, Cedars-Sinai Medical
Center, 8631 W. Third St., Suite 800 E, Los Angeles,

CA 90048, USA

e-mail: Moise.Danielpour@cshs.org

W. H. Yong

Department of Pathology and Laboratory Medicine
(Neuropathology), David Geffen School of Medicine at UCLA,
10833 Le Conte Avenue, Los Angeles, CA 90095, USA
e-mail: WYong@mednet.ucla.edu

N. Salamon

Department of Radiological Sciences, David Geffen School
of Medicine at UCLA, 10833 Le Conte Avenue, Los Angeles,
CA 90095, USA

e-mail: nsalamon@mednet.ucla.edu

J. Lasky

Department of Pediatrics, Division of Hematology/Oncology,
Harbor-UCLA Medical Center, 1000 W. Carson Street,

Los Angeles, CA 90502, USA

e-mail: jlasky @labiomed.org

Keywords Atypical central neurocytoma -
Autologous stem cell rescue - Myeloablative chemotherapy

Introduction

Atypical central neurocytomas are rare central nervous
system tumors in the pediatric population [1, 2]. They are
treated unsuccessfully with gross total resection and require
consolidative radiation therapy or chemotherapy to prevent
recurrence [3-5]. The atypical nature and aggressive
behavior of the central neurocytoma we describe in our
patient along with her young age led to the use of systemic
chemotherapy. The use of chemotherapy in the treatment of
typical and atypical central neurocytoma is reported in adults
and children [6-16]. This is the second report describing the
use of high dose chemotherapy followed by autologous stem
cell rescue in a child with atypical central neurocytoma [17].

Case report

We describe a 14 month old female with episodic agitation
upon awakening followed by a very intense episode of
agitation with associated respiratory compromise. She was
transported to a local hospital where CT imaging demon-
strated a large hemorrhagic lesion in the right frontal lobe
extending into the right lateral ventricle (see Fig. la). A
gross total resection of this hemorrhagic lesion was com-
pleted as demonstrated by CT imaging (see Fig. 1b).
Microscopic evaluation showed an atypical neurocytic
tumor (see Fig. 2a—d). The histology was that of a mildly
pleomorphic round cell tumor with diffuse, strong immu-
nolabeling for synaptophysin. The tumor cells were negative
for glial fibrillary acidic protein (GFAP). Atypical features
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Fig. 1 a Preoperative post
contrast coronal CT images
demonstrating a hemorrhagic
lesion in the right frontal lobe
extending into the right lateral
ventricle. b Postoperative post
contrast coronal CT images
demonstrating a gross total
resection of the right frontal
lesion
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were noted including the presence of mitoses, glomeruloid
vascular proliferation, and necrosis. The Ki-67 labeling
index was 10% overall though focally was higher. A
decision to avoid consolidative radiation therapy was made
secondary to her young age.

Two months after her resection she developed a recur-
rence with obstructive hydrocephalus and midline shift
requiring placement of a ventriculo-peritoneal shunt.
Imaging demonstrated diffuse meningeal enhancement as
well as interval development of an area of local enhance-
ment concerning for recurrence (see Fig. 3). Her CSF was
negative for evidence of malignant cells. She subsequently
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received 3 cylces of chemotherapy including vincristine
(0.05 mg/kg/dose, Days 1 & 8), cisplatin (3.5 mg/kg/dose,
Day 2), and etoposide (2.5 mg/kg/dose, Days 1-3). This was
followed by GCSF beginning on day 3. Imaging demon-
strated a partial response with decreased leptomeningeal and
local enhancement in the resection cavity. She was then
given 2 cycles of temodar for (Days 1-5).

At 24 months she was noted to have development of a
cystic lesion in the resection cavity and increased leptome-
ningeal enhancement. As a result, she then received 2 cycles
of cytoxan (55 mg/kg/dose, Days 1-2) and MESNA; how-
ever, the second cycle was complicated by hyponatremia and
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Fig. 1 continued
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seizures. She was then placed back on the chemotherapy
regimen consisting of vincristine, cisplatin, and etoposide.
Repeat imaging demonstrated stable disease.

At 28 months of age prior to the completion of additional
chemotherapy she underwent GCSF mobilized peripheral
blood stem cell collection. A total of 12 x 10° CD34+- cells/
kg were collected in anticipation of high dose chemotherapy
and autologous stem cell rescue. Additional chemotherapy
was provided with 3 cycles of ifosfamide (1800 mg/m?/dose
Days 1-5), carboplatin (400 mg/m*/dose Days 1-2), and
etoposide (100 mg/m*/dose Days 1-5). Repeat imaging was
completed demonstrating stable disease.
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Due to a lack of significant clinical response and
nephrotoxicity (hypomagnesaemia, hypokalemia, and aca-
demia) she was then treated with cytoxan and topotecan per
Pediatric Oncology Group Protocol 9464. She received one
cycle of therapy followed by imaging demonstrating
interval progression of her leptomeningeal disease.

At 34 months of age, high dose chemotherapy per the
consolidation phase of Children’s Cancer Group Protocol
99703 was started. This chemotherapy regimen consisted
of carboplatin (17 mg/kg, Days 0-1) and thiotepa (10 mg/
kg, Days 0-1). This was followed by a day of rest, stem
cell infusion, and then GCSF. This phase was repeated
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Fig. 2 a Microscopic
evaluation showed an atypical
neurocytic tumor composed of
cells with round to oval nuclei.
(H&E 400x). b Diffuse, strong
immunolabeling for
synaptophysin was
demonstrated. (400x).

¢ Atypical features were noted
including prominent
glomeruloid vascular
proliferation (H&E 400x).

d The Ki-67 labeling index was
approximately 10% overall
(400x)

Fig. 3 Post contrast coronal
and axial T1-weighted images
show nodular enhancement
(black arrow) along the margin
of the right posterior frontal
resection cavity, suggesting
recurrent tumor

every 4 weeks for 3 cycles with the infusion of 2.4 x 10°
CD34+ cells/kg, 3.68 x 10° CD34+ cells/kg, and 3.86 x
10° CD34+ cells/kg, respectively. Toxicity included fever
and neutropenia.

At 40 months of age she was disease free by imaging
criteria and was started on isotretinoin (8 mg/kg/day,
14 days/month) and oral etoposide (3 mg/kg/day, 21 days/
month) for 8 months until the development of neutropenia.
Unfortunately, 6 months later abnormal enhancement in
the cervical, thoracic, or lumbar spine was noted on MRI,
suggesting recurrent disease (see Fig. 4). Surgical biopsy
confirmed the diagnosis. Following her most recent relapse,
a decision was made to begin therapy with temodar (5 days
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per week every 2 weeks) and irinotecan (every 2 weeks).
She is tolerating this therapy without complications and is
currently waiting for re-imaging.

Discussion

Central neurocytoma, first described in 1982, is a rare
central nervous system (CNS) tumor that accounts for
0.1-0.5% of CNS tumors [1, 2]. This tumor typically
affects young adults in their third decade of life [1, 2].
Neurocytomas are believed to arise from subependymal
plate of lateral ventricles and are believed to be neuronal or
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Fig. 4 Post contrast sagittal T1
and axial T1-weighted images
show enhancement of the
surface of the cord (white
arrow), suggesting recurrent
disease

neuroglial in origin [1, 2]. Histologically they are divided
into typical and atypical central neurocytomas [1, 2].
Microscopically they appear as small round cells with
round nuclei and scant cytoplasm and will often stain
positive for synaptophisin. Typical central neurocytomas
are well differentiated and benign appearing; however,
atypical central neurocytomas are less well differentiated
and malignant appearing. The presence of necrosis, increased
mitotic activity, and vascular proliferation is not uncom-
mon. Clinically they also behave aggressively.

Treatment of atypical central neurocytoma in children
relies upon surgical therapy and radiation therapy [3-5].
Rades and colleagues provided a retrospective review 438
cases of central neurocytoma [5]. Of these 438 cases 73
patients were 18 years of younger at the time of initial
surgery. The median age of the sample was 16 years.
Typical central neurocytomas comprised 62 individuals in
the sample and atypical central neurocytomas only 11
individuals. A median follow up of 36 months was pro-
vided. Those individuals that had a complete resection
with or without radiation therapy had an excellent 5 year
overall survival rate. Those individuals that had an incom-
plete resection followed by radiation therapy achieved
improved local control rates, but did not benefit from

improved overall survival. This data suggests that durable
cures are likely in individuals that achieve a complete
resection; however, this data did not parse out responses of
atypical central neurocytomas from typical neurocytomas.
Based upon the extant literature present in Table 1, there
is little experience with the use of conventional chemo-
therapy for atypical central neurocytoma and high dose
chemotherapy followed by autologous stem cell transplant
for atypical central neurocytoma [6—17]. Our patient was
disease free by imaging criteria following the completion of
high dose chemotherapy and autologous stem cell rescue
which is a notable difference when looking at the cases
described previously; however, the duration of this remis-
sion was brief. Myeloablative chemotherapy followed by
autologous stem cell rescue has been reported as an effec-
tive consolidative therapy for patients with malignant brain
tumors and those individuals that are not candidates for
radiation therapy [18-21]. Avoidance or delay of radiation
therapy use may also help limit some of the potential long-
term complications of craniospinal irradiation including
increased risk of future second cancers, neuro-cognitive
dysfunction, and endocrinologic deficits [22-24].
Moreover, the use of novel therapeutic agents should be
considered in these patients as we described above. As an

@ Springer



J Neurooncol (2010) 97:429-437

434

yieap £q Pamo[[o} syuowr
09 J0J dn-mofo] yim asuodsar fenied (s9sop /) eunsnwo|

payiodar JoN unerdso pue ‘opisodoys ‘oprureydsoydo[of)
Kyorxojorydou jo uoneosrdwo)
's189K 9 Jo porrad dn-mof[oj ® yiim
aseasIp 9[qeis Adeiayy uonerper pue
UOo109sAI [2J0IqNS YIIM PAJeal) YIMoIS  SO[0AD 4 paje[dwiod o ¢ Yoom Je pajeadar are opruejsojr pue
Jowm) pue swoydwAs [mun sypuowr  oprsodole oy, (¢— sAeq ‘W3 ¢) OpIwieysojI pue ‘(¢—1 skeq
7T 103 3eyuLys Jown) PIm suodsay hNE\wE 001) aprsodoye ‘(g—1 Aeq ,NE\wE 00S) unerdogre)

UONBRUIIWISIP
Jo sisougerp 1aje skep ¢ paIq oprweydsoydo[oAd ‘urorqnioxop ‘unejdoqres ‘oprsodoiq
syjuow 9¢ jo dn-mojjoj e 10J osuodsal
919[dwod & 03 pI[ uonerpel feurdsoruer) SO[0AD ¢ Pa1o[dwiod UG SYeom { AIoAd pajeadar
9SBASIp JR[NOLIJUSA 9[qR)S puR a1am $A[KD (y Ae “,wy/Suwr 0OOT) UBX0IKd pue ‘(4 ske
uorso[ reurds oy jo asuodsar y9rdwo) ‘Kepy uy/Sw ¢7) unerdswo skeq ‘Aepy uy Suw (o) oprsodoig
SO[0A0 G pajo[dwod 9H "SYeoMm
K10A9 pojeadar
sypuouwt AIam SI[OAD (¥ A ,NE\mE 0001) uexolko pue ‘(4—] skeq
81 Jo dn-mo[[o] e 10 aseasIp o[qels ‘Aep/,w/Sur Gz) unedsmo ‘(p-1 ske( ‘Aep/ uy/Suw (f) oprsodorg
S9[0Ad G pajordwiod oys "syeam 4 A1oAd pajeadar
syjuowr A1am SI[OAD (¥ A ,NE\wE 0001) uexolko pue ‘(4—] skeq
ST Jo dn-mof(o e I0j asuosdar fenreqd ‘Kep/,wy/3ur ¢z) unedsm ‘(4— ske( ‘Kep/,wy/3u () oprsodory

jo[dwos ‘oouruIUIBW JepowW], Aq
pomoro} A1e3Insorper pue (s9sInod g) D-ery [ewosodi 11 ()

asuodsar 9jo[dwod ‘syor M § AIOAD

skep ¢ 10y (Kep/,wy/3ur ¢/ 1) eoueuajureur £q pamorjoy (Kep

/;W/3W G/) SPIWE[OZOWD) puL UOHEPEI [BI0] AQ PIMO[O)
asuodsar jo you[ & yim (A[rep 001M) w/3ur ((7) 99490 ()

Aderoyjowayo pue syunys Jrew/po [o1]
dA Te1ereqiq jo juoweoed pue Adeioy; uonerpey s1eak 17 TR 30 Tureyny|
*Aderoyjowayd YIm pajear) pue Ioje[ SYUowW 4|
PoJoU 2IoM JUSWAdOURYUL [eAZuruudwoldo] pue

Q0UAIINOAI JB[NOLIUSA i/ "OUOP SBM UOTOISAT
[£101NS PUODIS B PUL JoJe] SYIUOW ()7 PALINOJ0

9OUQIINDAI [00] Y JUNys JA © Jo juswoed J[ewdy/po
s Suofe pajo[dwod uor3d9sal [ejoIqnsg SIBaAk 77 [6] e 10 Sug
Kdexayjowayd
M pajeal], junys JA & jo juowoded orew/plo
s Suofe pajeiduiod uoroIsal [eroIqns s1eak 6T [8] ‘Te 1@ sppod
snjeydoooipAy 10j junys JA
UO109saI [810IqNS JOYJB SIA G ¢ UONRUIISSIP orew/plo
[eauojiod pue snweey) pue S[LNUIA JUILINIAY s1edK 9 [L] ‘Te 32 oy[o0D)
[eurds
€ pUB 9SBISIP JR[NONUIA M 1] SIBAA ¢ J[ewdy/plo
QSBASIP JUALINOY PA[dWIOd Sem UONIISAI [BI0], s1edk 7z [9] °[e 10 sopuelg

‘Adeioypowaydo YIm pajean
sem pue pado[oAdp 9SBISIP JUSLINOAY SILA ¢

J10J 9sBISIp J[qels pue pajou dsuodsar [ented Jrew/plo
' )M pa3o[dwod sem uOnRIPEI POy pajwr] s1edk 19 [9] ‘[ 19 sopuelg
Aderoyjowayd y)m pojear) sem pue
I9JB[ SIBOA XIS PAJOU SBM JOULLINIDY dsuodsal d[ewdy/plo
91o1dwod e 03 po| Aderoyjoipel O1joL}0AIAS s1edk ¢ [9] "[e 10 sopuelg
Kderayjowaryd

uononpuI PIm pajean siseisejowr reurdg (g)

I9Je] SYIUOW @ DULINDAI [0 (§)

19]B[ SYJUOW G JOUALINIAI pajeurwassiq (€)

Pa1oasar
Aderoypowrayd oN ()  Sem YOIym IdJB[ JBIA QUO 9OUALINIAI [8007] (7)
uo1ssaI301d IO 90ULINDAI S9[04Ad ¢ pajerdwos o -oprureydsoydooho yiim Aderoyowraydo Jrewr/po
JO 90UQPIAQ OU 1M 2seasIp 2[qelS  Suneuraie Aypuowr unerdsio pue YDA :Aderoyy jueanlpy (1) jueAn(pe y)m pajean pue pajoasdy (1) S1eOK G [L1] ‘T 10 Turuy
awoonQ Aderoypowray) Aderoyy/A101S1y [eOIUT)  Jopud3 a3y Apms

Aderoylowayd yIm pajear) ewolAo0Inau Jo sased pajodar jo Arewung | I[qel,

pringer

A's



435

J Neurooncol (2010) 97:429-437

Adeloyiowrayd yrm
pajean aseasip aarssarford padofeasp nq ‘pajou

osuodsay uonerpes £q POMO[[0] UOIIOSAI PUOIAS J[eway/plo
syiuow  Mdj,, & J0J asuosdar fenred unerdogre) SYIUOW 7T 8 90UALINOAI £q PIMO[[0] UONIISAY s1eak 61 [$1] 'Te 30 snomoSg
SIsougerp Ioje sreak o[eway/plo
G'] PaIp pue aseasIp pajeurwassip padofora ANDV Aderoypowraydo Aq pamor[oj Aderoyy uonerpey SIek [/ [¢1] ‘T8 10 eme3Q
Aderaypowayo pue Aderoy)
Aderoy) uonerper 19)je 18K QU0 yjeap S9[0Ad ¢ pajodwod uonenprel AqQ pamo[[oj uorssaigord panunuo) Jrew/p[o
pUE UOT)BUTWASSIP [BNUAAS YIIM osuodsar [ejrreq oyg ‘uex0)£o pue ‘ unedsmo ‘oprsodoig "K1081mso1per £q pomOo[[0] Uondasal [ejolqng s1eak 4¢ [€1] Te 10 eMESQ
uorssardoxd Aderoypowraydo J[eway/pro
10 9OUQLINOAI ON "SYJUOW [ J& [[oM PUB JAI[Y unerdsto pue opruwreydsoydo(ok) pue Ade1oy) uoneIper ‘uondIsal [8jojqng SIB9k 97 [z1] T8 3@ smo
uorssargoxd Aderoyowraydo Jrew/pro
IO Q0URIINOAI ON "SYIUOW ] J& [[oMm PUB QALY unerdsio pue oprureydsoydoos) pue £de1oy) uomeIpEI ‘U0I0dSAI [810IqNS s1eak /] [21] T 30 smo
SQ[0Ad G pajo[dwod Jys
SOUBLIMIBL - -syo0m g K149 (1 ,W/BW (OT) SupSAWLIED S[eway/pro
ON "9SBISIp ON "SIBQA T[] 18 QAIY pue ‘(] ske ‘Aep/,w/3w 0Qg) ounsnwo] Aderoyowrato pue Aderoy) UONEIPEI ‘UONISSAI [BI0], s1eak ¢z [11] ‘Te 12 ensued]
syoyep 2AnIuS0) syoom Jrew/pjo
ST80K §°(] 18 QAI[Y Q0UQLINOAI IO JSBSASIP ON § K1oA9 ouostupard pue ‘ounsuoura ‘unerdsr) Aderoyiowsydo pue Aderoy) uoneIpel ‘U0r0ISAI [€I0], s1eok 8§ [17] 'Te 30 enSued]
SIBAK [°C QAIY (1Q ;w/Sur (og) sunsnurue: Aderoypowraydo Jrew/pro
uo1ssa1301d ou ‘9OULINDAI OU ‘dSBISIP J[qeIS pue ‘(¢— skeq ‘Kep/ w/Sw 0¢) unedsy pue Ade1oy) uoneIper ‘uondIsal [8jojqns s1eak Gz [11] ‘B 10 ensuaa]
S9[04d ¢ pajordwod oy
"VNSHN Wis (zg pue 17 skeq ‘,wy/3woo01) Aderoyjowayd y)m pajean syuow g je
uex03ko ‘(p] pue £ sAe wy/Sw GT)  9sdear puodag "9oUALINOAI [2I0] SUIMO[[OF SYIUOW orew/pJo
dn-mof[oJ Jo syuow g Je 9SBISIP YIM ALY ounstoura (T Aeq ‘Kep/,wysur ¢/ ) unerdsy € 78 UOI}O3SAI [BI0) PUOIIS [JIM UOIOISAI [BIO], s1eak gz [11] ‘Te 12 ensuad]
Q0UALINOAL
IOy 10y BUSAIN WIM (¢—T sKe u/3 G¢ |
oprwejsoji pue | Aeq L/ 3w (G7) unerdoqie)
UQAIS UQYJ, @OUINJAI PIIY) IOJ UAIT A1eanoadsar ‘syjuowr G8T pue
Aderoyjowayo oFeAfes [eniul jo uond[dwod  d1om SI[OAD IOW INO, JOUALINDAI PUOIS YUM  ‘ZL] ‘OS] I8 AdeIdyiowayd y)im pajeal) sase)selowt
Io)Je SYIuOW Q7 P 9[0Kd Uity IoiJe oons pue  s0[K0 £ pajerdwiod JyS sYeam f A10A9 ] Aeq doIp pue [e0O] YIIM SOOULIINOAI YINOJ pue
Adeloyiowrayd Jo 9[0Ad IS | I9)Je SAINZIdS peH Lw/sw 00g) uexolkd ‘(¢—1 sheq ,w/suw O7) ‘PIIY) ‘PUODAS SYIUOW G, J& UONIISAI [B10) YIIM Q[ewdy/po
paquosap se sasdefar 4 yym sosuodsar [eneq unefdso ‘g1 skeq  wysur (9) oprsodoyy  pejean eouarmdaIIS| Aq pamor(oy Aderoty uonerpey steak /1 [11] T8 10 ensuaa|
Kdexoyjowayd pue syunys oreway/pro
syjuout 9g Jo dn-mo[[oJ YIm Jown) ur 93ueyd oN (s9sop 1) Qunsnwo| dA TeIole[Iq jo juowaoe[d pue Adeioy) uonerpey sieak £z [01] ‘T8 10 Tureyny]
syjuow orew,/pJo
$11 Jo dn-mo[[oJ (s Jown) ul d3ueyd ON (s9s0p ) QunSNWOT Aderoypowayo pue Aderoyy uoneipey s1eak g¢  [01] ‘Te 10 TuIey[Ny]
Aderayrowraydo Jrew/po
syiuow ()g Jo dn-mofjoJ yim Jowny ur oSueyd oN (sesop §) eunsnwio]  pue Junys JA Jo juowade[d pue Aderoy) uonerpey s1eak G [01] ‘Te 30 TuTENY]
K1031MS JUNYS JUOMIOPU() SYIUOW oreway/po
801 Jo dn-mof[oj yym Jowny ur a3ueyd ON (s9sop 1) Qunsnwo| Adeloyowrayo pue Aderoy) uonerpey sieak 1 [01] ‘T8 10 Tureyny]
sypuowt G Je dn-mof[oj 03 3o Arewrrd J[eway/pro
Jo az1s pasearour Yym peards rewkpuadogng (sosop @) Qunsnuwo| Adexayjowayo pue Adeioy) uonerpey s1eak 1z [01] ‘T8 10 mueyny]
AwodNQ Aderoyioway) AderoyyAr01s1y [eowUl)  Iopuagd/ely Apms

penunuod | 9dqe],

pringer

A



436

J Neurooncol (2010) 97:429-437

Stable disease on chemotherapy.
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Developed symptoms of progression 2.5
months later followed by subtotal

of 28) He completed 3 cycles

followed by progression 5 months later
treated with subtotal resection

male

resection No residual or recurrent tumor

at 28 months of follow-up

Durable response for at least 16 months of

Procarbazine (60 mg/mz, Days 8-21),

Several subtotal resections over a 3 year

15 years old/

Von Koch et al. [16]

follow-up

CCNU (110 mg/m?, Day 1), and VCR
(14 mg/m? , Days 8 and 29). She

completed 6 cycles

period followed by tumor progression

treated with chemotherapy

female

example, the use of retinoids in the care of children with
brain tumors is under investigation [25, 26]. Their potent
anti-tumor effect which occurs by induction of neuronal
differentiation, growth arrest, and apoptosis has been
demonstrated in childhood cancers with neuronal differ-
entiation such as neuroblastoma [27]. Isotretinoin and other
novel retinoids are currently under investigation as thera-
peutic adjuncts in a host of childhood cancers including
brain tumors. Another novel modality used for this patient
was low-dose continuous chemotherapy or “metronomic”
therapy with oral etoposide. Several recent articles have
successfully utilized metronomic combinations of agents
such as oral etoposide, isotretinoin, thalidomide, cyclo-
phosphamide, and celecoxib in children and adults with
brain tumors [28, 29]. The mechanism of metronomic
therapy is believed to be due in part to anti-angiogenic
effects although further research is needed to fully under-
stand the complete biology of this approach. A recent
publication described the use of metronomic therapy for
ten pediatric patients under 5 years old with malignant
brain tumors following high-dose chemotherapy and
autologous stem cell rescue [30]. Similar to our case, it was
tolerated well and had encouraging activity suggesting that
this approach may warrant further evaluation in larger
clinical trials.

Conclusion

Atypical central neurocytoma is a rare central nervous
system tumor in children. Surgical resection and radiation
therapy serves as the mainstay of therapy for atypical cen-
tral neurocytoma. The toxicity of radiation therapy in young
children poses a risk to the use of this therapy in the treat-
ment of atypical central neurocytomas including examples
such as neuro-cognitive deficits and second cancers. Those
young patients with atypical neurocytomas that behave
aggressively may also be candidates for the use of systemic
chemotherapy. Limited experience with the use of chemo-
therapy and myeloablative chemotherapy followed by
autologous stem cell rescue in central neurocytoma is
described. We add to the literature a case describing the use
of intensive chemotherapy followed by autologous stem
cell rescue. Further exploration of this potentially effective
modality of therapy in combination with other novel
adjunctive therapeutic agents and approaches is needed in
patients with atypical central neurocytoma that is refractory
to traditional curative therapy.
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