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Imaging of glioblastoma multiforme : Typical and
atypical presentations and their pathologic basis
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[Introduction]

Glioblastoma multiforme (GBM) is the most common
malignant primary brain tumor. Despite advances in
microneurosurgery, radiation therapy, chemotherapy, and
advances in imaging, only 10% of patients will survive 3
years following diagnosis". Recent molecular and genetic
approaches have provided dramatic insights into glioma
biology, including genetic alterations in tumorigenesis ;
primary (de novo) -or secondary GBM and molecular
mechanisms of angiogenesis®*.

We demonstrate various usual and unusual imaging
findings of GBM, including diffusion tensor/perfusion
imaging and MR spectroscopy. Pathologies include primary
and secondary GBM, gliomatosis cerebri with GBM,

mulfocal/multicenteric GBM, gliosarcoma, giant cell GBM,

congenital GBM, and GBM associated with multiple
sclerosis and old brain contusion. We also illustrate GBM
histology.

[ Primary and Secondary GBM ]

Primar GBM, the more common type of GBM, usually
occurs among older patients (mean age 55yrs). The pro-
gnosis of patients with primary GBM is worse than that
for patients with secondary GBM. Primary GBM is
characterized by epidermal growth factor receptor (EGFR)
overexpression (60%) /amplification(40%) in ch7p, and
other chromosome abnormalities (PTEN ch10q, MDM2
mutations, pl6 deletion in 9p21, LOH in ch10) (Fig.1).

GBM cells are usually small and undifferentiated.

Secondary GBM usually occurs among younger patients
(mean age 40yrs), and frequently results from histologic
progression of lower grade diffuse or anaplastic astro-
cytomas. It contains TP53 mutations (65%) and subsequent
allelic loss of chl9q and 10q. Secondary GBM with
oligodendroglial components (GBMO)
from astrocytic components of oligoastrocytoma (LOH,
pl6, EGFR), although other possibilities have been
suggested in the literatures™” (Fig.1) .

Malignant transformation to GBM has also been reported
to occur from gang]ioglioma(pm)s), pleomorphic xantho-
astrocytoma® and gliomatosis cerebri(Fig.2). GBM
variants include giant cell GBM (de novo, TP53 mutations,
PTEN) and gliosarcoma (primary or secondary). In
secondary GBM, sequential imaging studies can show prior
low grade or anaplastic tumor or residual components.

is transformed

These components can be proven pathologically. Secondary
GBM and GBMO have relatively better prognoses and
respond to radiation and chemotherapy.

[CT and Conventional MRI]

CT and MRI have both been used for anatomic
imaging of GBM. Typical MR findings consist of single
or multiple enhancing necrotic masses with surrounding
vasogenic edema(Fig.3), often involving the internal
capsules, fornix, anterior commissure, optic tract/radiation,
and corpus callosum (Fig4) with symmetric (butterfly
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GBM) or asymmetric white matter involvement. Associated
brain herniation, and intratumoral calcifications and
hemorrhage are often associated (Fig.5) . Leptomeningeal,
dural and ependymal enhancement are sometimes noted,
often associated with intracranial dissemination (Fig.6,7)".

Venous sinus involvement can occur, but is rare (Fig.8).

OBgodendrocyt

\ LOH19g 50%

Fig 3. Primary GBM with a single mass and edema. 61 year-
old female with mental status changes. MRI shows an

inh g hancing mass with promil Surr di g
edema. On pathology, GBM cells appear small and undifferentiated.

GdT1 S T2

Small and undiffersntisted GBM calls

Fig 5A. 55 yo F decreased mental status, confusion,
weakness

cT T2

Posterior fossa GBM (cerebellum and brainstem) and spinal
cord GBM are rare (Fig.9)®. Spinal cord GBM usually
carries a poor prognosis”. MRI can delineate secondary
GBM components within, or adjacent to, low grade or

anaplastic tumor components (Fig.10-16) .

Fig 2.
Simiioch Lo ey S
PXA 3 dary GEM

PXA with lastic featura 2 fary GBM

PXA <secondary GBM (6)

Gliomatosis cerebri ———— Secondary GBM (15)

Astrocyte ! Giant cell GBM (de nova) (17)

Anaplastic Gliosarcoma
astrocytic RIT
tumor GBM

Fig 4. Primary GBM with corpus callosum involvement. 58

year-old female with mental status changes. Multiple enhancing
lesions are seen thr t the P 1! The primary tumor is

located in the right parieto-occipital white matter.

Fig 5B. Post-ope

oy boh
GRE ADC AD

Dx. Central brain hernia due to hemorrhagic GBM
and hypoxic ischemic encephalopathy
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Fig 6. Leptomeningeal extension of multifocal GBM. 54

year-old male. Sagittal GdT1 shows necrotic mass in the left parietal
i i 1 which

region, with iated pr t lept
i to ¥
tumer infiltration.

small mass. P, gy shows |

Laptamaningeal Invalvament of GBS

Fig 8. Subacute phase thrombosis in the superior sagittal sinus
and hemorrhage due to invasion of glioblastoma multiforme.

57 year-old female with glioblastoma multifome. FLAIR shows hemorrhagic
mass lesions with surrounding edema in the occipital lobes bilaterally. Sagittal
Gd-T1WI shows enhancing tumors invading the superior sagittal sinus causing
thrombosis. Sagittal T1WI| shows superior sagittal sinus thrombosis as
hyperintense, consistent with subacute phase thrombi.

Fig. 10 Secondary GBM from low grade astrocytoma.

26 year-old male. waishowsa mass, Jow grads (a)
Iin the left frontal lobe 3 years prior to the accurrence of GEM. 4 year follow-up postoparative MRI shows
inhomogenously enhancing masses with edema representing recurrent GEM (b).

4 year follow-up MRI
2 GdT

T2

GdT1

Hypercelhaarity, plecmorphism,
Low caliularty, fbritary type endothatisl proifoestion,
pautapaiisace and necrass

Fig 7. Dural involvement by GBM. 67 year-old male. T2 and
T1Wis show a hemorrhagic and necrotic mass in the left frontal lobe.
GdT1 shows an enhancing dural tail.

T1 GdT1

Fig 9. Multifocal cerebellar and brainstem GBM. 76 year-old

female. Multiple partially tic enhancing are noted in the
left side of the pons, left middle llar p le and left bell,
hemisphere.

FLAIR

cf. Pontine GBM: ventral, children, primary

Fig 11. Secondary GBMO from mixed oligoastrocytoma, 35 M

=

Temozelomide ()
BCNU
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Fig 12. Secondary GBMO from anaplastic oligodendroglioma Fig 13. Secondary GBMO from anaplastic oligodendroglioma

45 year-old female. 26 y M high grade g glind and features, LOH1p/19q)
MRI shows a slightly enhancing mass biopsy proven to be anaplastic oligodendroglioma {a) in the right =

frantal lobe 2 years prior to the occurrence of GEM. 2 year's follow-up MRI shows multiple enhancing
mass lesions proven to be GBM (b). 2 year follow-up MRI

Homegenaus round cells with hale placmosphism, andathetial
(fried egg appearance} pro&feration and necrosis
Fig 14. Secondary GBM from ganglioglioma 27 y F Fig 15. GBM secondary to ganglioglioma and pleomorphic
= 3 — After 2 years i o xanthoastrocytoma with neurofibromatosis type1. 35 year-old

male with a history of neurofibromatosis type 1. MRI shows an enhancing mass

ded by hancing P in the right frontal lobe, The pathology of
the tumor was proven by biopsy to be f T th Y and
liagli 10 mo foll p MRI shows | d size of the tumor, pathologically
proven GEM.

T2 GdT1 10 mos follow-up GdT1

[GBM and Syndromes]
Primary or secondary GBM can occur in association

with several syndromes, often associated with genetic

Fig 16. Secondary GBMO from mixed glioma with Li-

Fraumeni syndrome, 26 y F mutations.
Father: melanomal/sarcomal/unknown origin carcinoma (53) 1) Neurofibromatosis 1 (Fig.15)
Brother: rhabdomyosarcoma (2) mutations of NF1 gene (17q) astrocytoma

Sister: adrenal carcinoma (6)

2) Tuberous sclerosis
mutations of TSC1 and 2(9q) giant cell astrocytoma
3) Turcot’s syndrome
replication error and p53 mutations (3g, 5q) colorectal
and brain tumors

4)Li-Fraumeni syndrome (Fig.16)
FLAIR GdT1 Dwi ADC p53 mutations (17p), 6 tissue type tumors (brain,
breast, bone, adrenal, soft tissue and leukemia)
5)Familial gliomas (Fig.25)
5% of all gliomas (1p,4q, 6q,15q,22q?)
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[ Diffusion-Weighted Imaging ]

Solid components of GBM are typically hyperintense
on DWI with slightly decreased or slightly increased ADC
(Fig.17). Cystic necrotic components of GBM are usually
hypointense on DWI with increased ADC. One of the
important differential diagnoses is brain abscess in which
cystic components are hyperintese on DWI with decreased
ADC (Fig.18). Hypercellularity of solid tumors is the major
determinant of the decreased ADC values (Fig.19). ADC
values in GBM tend to be slightly higher than those in
lymphoma'”. Background vasogenic edema and micro-
necrosis affect the DWI signal intensity and ADC values
(Fig.20).Prominent decreased ADC can be observed innon-
enhancing cystic components of GBM. Coagulative necrosis
(tumoral ischemia)(Fig.21) and tumoral hemorrhage can
cause decreased ADC. Decreased ADC in the non-
enhancing solid portion of GBM can represent tumor cell
infiltration(hypercellularity) and, possibly, cytotoxic edema
due to tumoral ischemia, or excitotoxic injury due to high
concentrations of excitotoxic amines (glutamate) released
by GBM cells (Fig.22,23)'"'?,

Fig17.69y F
headache
12§ GdT1
GBM
Dwi [SECE ' 8 ADC

Fig 19. GBM secondary to anaplastic astrocytoma. 37 y F.

Hyparcaliutarity,
plaomarphism,
andathatial
proffaration,
nacrosis

Intemediate
callularity, a
pleomorphism 4y p=

Te
Ressction
FRadiation
temozslomide

T2 GdT1 rCBY

[ MR Spectroscopy]

MR spectroscopy often shows low NAA, with high
choline, lactate and glutamine/glutamate (gln/glu) peaks
in GBM'Y. MRS can also detect high choline, lactate and
gln/glu peaks of tumor infiltration in surrounding white
matter edema (Fig.24) . The choline peak in the enhancing
portion of the tumor is typically more than double the
creatine peak, suggestive of high grade tumor (Fig.25).
An elevated lactate peak is suggestive of high grade tumor
with the exception-of pilocytic astrocytoma. An elevated
gln/glu peak is suggestive of high grade tumor (Fig.26).
MRS may be useful-for detection of recurrent tumors,
differentiating them from postoperative changes or
radiation necrosis based on choline and lipid peaks.
However, MRS is still limited by low-spatial resolution
compared to other MR sequences. MRS is sometimes
suboptimal due to artifacts from skull/scalp, and from

background vasogenic edema, necrosis, hemorrhage, etc.

Fig 18 Bacterial brain abscess 7 y boy

T2WI

Dwi

Fig 20. Primary GBM. 62 year-old male with headaches.
Multiple enk ing lesi with sur ding edema are seen in the genu,
left frontal white matter, and left insula with asymmetric involvement. DWI
shows these lesions as high signal i iated i d ADC.

Gd T1

ADC
1.25-1.58 x10°
mm?/s)
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Fig 21. Butterfly primary GBM. 81 year-old male. Gd TiWI
shows a butterfly-shaped enhancing necrotic mass. T2WI shows this
lesion as hyperintense. DWI shows hyperintensity with decreased ADC
(0.67x10-* mm?/s) within the necrotic area. This decreased ADC probably
COrT ds to lative necrosis due to ischemia in GBM.

Fig 23. Vasogenic edema
Tumor cells produce VEGF
resulting in vascular permeability axon

and vasogenic edema,

Tumar cells infiltrate Into the
extracellular matirix by producing
proteases.

" Glutamate
Cytotoxic edema

Tumer cells release glutamate
resulting in widespread
naurctoxicity.

Tumor cell

Gloma cells release exciloloxic concenlrafions of
ghdamale. Cancer reseanch1999: 59, 4383

Fig 25. MR spectroscopy. 51 year-old female with family history
of GBM (familial glloma} Single-voxel MRS (TE=135 ms) shows a very high
cheline peak in inh g tumer, with GEM. However,
non-enhancing cortical lesion shms normal pattern of MRS peaks. MRS seems to be
useful to iate GBM from adj y which may include low grade or

anaplastic gliema, or other pathologies su:h as corlical dysplasia or MS plaques.

Fig 22. Cytotoxic edema with GBM cell Infiltration. 63 year-old

male.
On initial MR, a i mass and lesion in the right fronto-
parietal reglons are noted. The g Mass was The white

matter lesion is continucusly high on DWI with prominent decreased ADC (0.31x10° mm/s)
on 3 mao follow-up MRL & mo follow-up MR showed enhancing mass in this area. This
pathology Is p e edema with GBM cell infiltration. Patholegy
of anather pnlcnt sllows qﬂnmxi: edema associated with GEM cell Infiltration.

Initial MRI 3 mo follow-up MRI

GdT1  DWI

6 mo follow-up MRI

GdT1

Fig 24. MR spectroscopy. 65 year-old female with primary
GBM. Multivoxel MRS (TE=135 ms) shows abnormally high choline
and lactate peaks in both an enhancing necrotic tumor and the
surrounding edema. Thus, MRS is useful to delineate tumor infiltration
in the surrounding edema.

Fig 26A. Gliomatosis cerebri. 70 year-old male with seizures.
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Fig 26B. GBM secondary to gliomatosis cerebri. 71 year-old
A month later

[ Perfusion-Weighted Imaging ]

Markedly increased rCBV and rCBF represent high
tumor vascularity, typically associated with high grade
gliomas such as GBM (Fig.27)'¥. A recurrent or residual
GBM also manifests increased rCBV and rCBF (Fig.28),
although there are exceptions. PWI maps can be affected
by background vasogenic edema, necrosis, hemorrhage,
postoperative granulation tissue, etc (Fig.29). PWI may be
useful in differentiating tumor from radiation necrosis
which demonstrates decreased rCBV and rCBF.

[ Gliomatosis Cerebri]

The World Health Organization (WHO) classification
defines gliomatosis cerebri as a malignant grade IV
neuroepithelial neoplasm of uncertain origin, infiltrating
at least 2 lobes'”. Genetic abnormalities are detected in the
p53 or Rb gene. Pathologically, features differentiating
gliomatosis cerebri from multiple gliomas are continuity
of cellular infiltration and lack of clear distinction from
adjacent normal brain tissue. Myelin sheaths are destroyed
but axons and neurons are relatively preserved. If GBM
occurs in-gliomatosis cerebri, it presents as multiple
enhancing mass lesions (Fig.26). It is often difficult to
differentiate multicenteric GBMs (Fig.30) from multifocal
GBMs associated with gliomatosis cerebri, based on MR

imaging'®.

[ Gliosarcomal

Gliosarcoma is a subtype of GBM characterized by
neoplastic glial cells and sarcomatous components. It is
rare (1.8-8.0% of GBMs, M>F). Gliosarcomas have an age
distribution and survival characteristics similar to typical
GBMs. The exactorigin of the sarcoma cells in gliosarcomas
remains obscure. Macroscopically, gliosarcomas tend to
have a hard consistency and are usually well-delineated

from the surrounding tissue. In contrast, the typical GBM
usually infiltrates surrounding white and gray matter.
Gliosarcomas can either arise de novo (Fig.31)or secondary
to irradiation of GBM (Fig.32) or anaplastic gliomas
(Fig.33). Dwyer et al. reported that gliosarcomas tends to
abut a dural surface but they may be indistinguishable
from the typical GBM'?,

[ Giant Cell Glioblastomas ]

Giant cell glioblastoma is a subtype of GBM (5%)
histologically characterized by the presence of abundant
multinucleated giant cells, which is thought to be related
to a host-enhanced immune response (Fig.34)'¥. Giant
cell GBMs occur-for a short period as de novo GBMs,
genetically associated with p53 mutations (90%), and
PTEN(30%) . The mean age of occurrence is 42 years ;
however, occasional cases have been documented at
younger ages, even in childhood. Clinically, giant cell
glioblastomas are associated with a better prognosis than
typical GBMs, with a few reports documenting prolonged
survival up to 17 years following diagnosis.

[ Congenital GBM ]

The incidence of congenital primary central nervous
system tumors is 1.1-3.4per million live births with
glioblastoma accounting for 3.1-8.9% of congenital brain
tumors'*?”. Genetic abnormalities of the tumor are seen
in p53, and often associated with a family history of p53-
related neoplasm. Pathology shows a typical GBM
appearance including pleomorphic astrocytic tumor cells,
pseudopalisading necrosis, and microvascular proliferation
(Fig.35). Tumoral hemorrhage has been reported with
high frequency. The prognosis is poor and death occurs
within several months.

[ Multiple Sclerosis and GBM ]

The co-existence of multiple sclerosis and glioma occurs
more frequently than can be explained by chance.
Histologically, co-existing glioma is typically anaplastic
astrocytoma or glioblastoma?' b,

There are several observed variations :

1) astrocytoma merged with patches of demyelination
with underlying similarity between tumor cells and
glia of a demyelinating plaque;

2)transition from demyelination with gliosis to overt
glial tumor;

3)no tumor formation at the margins of the
demyelinating plaques,

4) periventricular gliomatosis with transition from
acute demyelination.
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The demyelinating disorder is usually present for several
years and most plaques appear old and inactive(Fig.36,37).
MS plaques may produce a promotion-like effect that
increases the risk of malignant transformation in the glia

cell population.

Fig 27. Perfusion MRI. 50 year-old male with GBM. pwi
provides time-intensity curve and maps (rCBV, rCBF, MTT) that
reflect microcirculation and permeability. rCBV and rCBF increase in
GBM.

Tx

resection

RT

BCNU
Temozolomide
carboplatin

Fig 31. Gliosarcoma (de novo), 74 year-old male presenting with a

focal motor seizure. Thers is a cystic / necrotic tumar in the right frontal lobe. On Ga-T1WI,
the tumor shows peripheral and imegular solld enhancement. A solid part is attached o a dural
surface, There is another smaller enhancing nodube posterior to this mass. On DWI, the solid pant of
tha tumor shows increased signal intensity with mildly elevated ADC. CBV is increased in the sofid
parts, The tumor has a biphasic histologic pattem with areas displaying astrocytic (a) and
sarcomatous (b) différentiation.

[ Posttraumatic GBM]

There have been various reports of posttraumatic
gliomas. Severe head injury is a significant risk factor for
development of GBM in adults. Gliosis after open trauma
is presumably the origin of GBM-like scar malignancy
(Fig.38)™.

Fig 28. 53 y F primary GBM
GdT1

Tx
resection
RT

temozolomide

Fig 30. Multifocal/multicenteric GBM. 79 year-old male. Multiple
necrotic enhancing masses are noted in the fronto-parieto-occipital regions

i and cer I k , there are no continuous white matter
abnormalities among these masses on FLAIR and diffusion tensor images
suggestive of gliomatosis cerebri,

DTl-color

Fig 32. Gliosarcoma after irradiation to GBM. 60 year-old
male presenting with scalp mass after radiation therapy for
GBM. T2 and Gd-T1WI| show an inhamogenously enhancing dural-based
mass with edema in the right temporo-occipital lobe, extending to the scalp
through the postoperative skull defect, which was pathologically proven to be
gliosarcoma, probably secondary to irradiation of a GBM.

&0 yM RIT GEM
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Fig 33. Secondary gliosarcoma from anaplastic

oligoastrocytoma. 54 year-old male. T2and Gd-T1WI show enhancing faci
wnllln a muna mass in the left frontal lobe. Pathology was anaplastic oligoastrocytoma: (a)

I s (b) pti p 2 year folk MRI after radiation and
+  shows i d size of the ing mass with d ADC
suggesting a highly cellular umar, pathalogically proven to be gl {e).

2 yrs flu

F:g 35 Congenltal GBM 2 month-old boy. CT and CECT show

ani g y g large necrotic mass. Pathology showed
typical GBM: pleomorphic astrocytic tumor cells, pseudopalisading necrosis,
and microvascular proliferation.

Fig 37A. Multiple sclerosis and GBM. 51 year- old female wit
double vision, numbness worsened ovar 2 wks. with a history of MS for 23 years. FLAIR
shows multiple sclerosis plaques in the periventricular and deep white matter. T2 and GdT1
show an enhancmg mass in the tectum, which is increased in size on 6§ month follow-up
MRI. —

Fig 34. Giant cell glioblastoma, possibly radiation induced.
40 year-old male with ataxia, and a history of radiation

therapy for suprasellar tumor. MRI (FLAIR, GAT1) shows a residual
suprasellar mass, and a large lnhnmogmly enhancing mass lesion in the
giant cells.

Fig 36. Multiple sclerosis and GBM. 42 year- old female. MRI
(FLAIR) at the age of 36 shows multiple sclerosis plaques in the periver I
and deep white matter. MRIs (T2 and GdT1) 6 years later show a round
necrotic enhancing mass arising from ane of the MS plaques.

6 year follow-up MRI

Fig 38. Posttraumatic GBM. 37 year old man with a remote history of
brain contusions. T2WI shows recurrent GBM in the left temporal lobe and old
contusions in the frontal and left temporal lobes. DWI shows hyperintensity with
decreased ADC (not shown). Pathology shows small cell type GBM.

-10-
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[ Summary]

1.

We demonstrated primary and secondary GBMs
with various usual and unusual imaging findings,
and illustrated their pathologic bases.

We demonstrated rare GBM cases including two
subtypes of GBM : giant cell GBM and gliosarcoma,
the coexistence of multiple sclerosis and GBM, and
posttraumatic GBM.

We demonstrated DWI/ADC, PWI, and MR spectros-
copy findings, and emphasized their usefulness and
pitfalls.
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Figure 4 Case 3. 68 Y-O. Female. Anaplastic astrocytoma

9.28.2004 1.28.2005 11.2.2005
Remains CR for 12 months

Figure 5

Case 4. 24 Y-O. male. Diffuse astrocytoma

10.22.2003 5.23.2005

Partial resection
60Gy+ACNU

1
s
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20%). SDIX60%THhH, ZhF COBERBOEE
LUBT 2L, BHRRIPPECLDD, SDOHE
BePEVWbOTHo, iz, BHGBMENRE
L 7=k E 0SB 1 AHFER T DEEIZ5%. SD40% &
HJI T3, SEOFEITICE VW TGBMERTHE
L3 135%., SD 58% Td D KEDOBIHABDFER L
EINEIZREZDSD D HRITE H - T KITAAKER)
DIEMEEFIRTH 2 RkEFIHEREY I B
HPFSHRAEIZS.5» H, BAOBIHGEY DR HRIZ
3.94 BTH o7z, SEIDMNTTIZPFSHR@EIZ6» B
Thh, KEFIHABROBER L IZIFASETH o,
¥/, 2EGHRTH 255, AATERIDOS Ty fE iz
KEENHRBEY B W TIR1420 A, SEIOKERIZ
1265 H &R 72, BRGBMICH T 5 KEH
IAHEAER T IXPFS P9l H32.9 4 ., OSHU{EIZ7.3 4
HERE SN, FEEKOS Mzt RBIHRRT
IZPFS LA 2.1 H, OSHHR(EIZS 40 A L RES

T 3%, SE O A OB TIXPES FREDM4» H.

OSHHHLfE139.8 % A & BKDENAHFEE X D PFS. 0S
HizpRlwEETho .
BFEHRICOWTL. MREED 9 5 CTC grade3/4
OB MEREA, AR IEOThd ZhZToH
HEDEI10%MUTTH 7>, Grade3BLEDY ¥~
PRERIRA 12 AR O BIARGER T I325% L & T 1P,
FL2 DESEIDOBITTIZIS%ICAS Iz, =2 —ET R
F ARG EMICERZ FIETHREERD 2 8EH
RELTHT o132 SEIDENTTldgrade3 DR
DIPIFEEL 7z, TIREREICE W THETIN A =2
—EVAFAMRBFR EIE L EELTWVSZ
ENEEINTWE, —a2—FEYAFAMBIIRAF
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oA FORBES P RIEIHENRE & BE L RIET 5
ARENESH 270, ZDX ) REMICEAr P I
YRANT A FFFF =)L YR T LRA
DFHIRENEREINEIRELLEIONS, £
EMEEDPTICE Sgraded DEEBER L LT, EE
AHIMAS BT U fz. 2 DFERIT I3 M 7H330,000/
mm’ ¥ TET LTl MM R ZER T
EAEDID EEZ SN, B TOMEIIRE L
L3 %3 temozolomide (= £ % myelodysplasatic syndrome
(MDS) 2tk A I (AL) D& BER Eh 3™, #
& E 7= 3REHIH 26 1% temozolomide 2 5484 » H.8.4
4 A CTMDSPALDFIE L TE D, HERD 7 V¥ 1L
#liz X 2 AWK X H BN IR T 5 TREdEhs e &
hTw3, £, E3516032527 — )V Dtemozolomide
BEBALZRHIEL TV 3Y, BRSATREBELRMNS
MDSPALOFEEZFHIT S Z LT TEL Y, Temo-
zolomide = X 3 HERFEEVSRIIC O 1 285460, low
grade gliomalZ % L T4 temozolomide D3{#H i & 41T
WCBEICLRIEL 2D ) 2RIfEHTH R LE LS
hs, tE->T, BT 5 MEEEL & 72 THEMIICD
LWTIEMEEZEEICREL, BlHERLEET
DERH D9,

SEFRT L 7=fEFI1IE, 43 Y — X temozolomide
2397 —NVERGERMICEALPITH S, ZDf
T3 temozolomide D JH B I (K FF L. FilEE LI B8R A
Aot Z b, FEEENDRORERP@-{D
EHEATE Z LD, temozolomide DXNREHET 5 LT
EHTRELTH 2. SHEDOHRE TIHIEF 294D &
I I REREREREE 272 L T L BEHICH L temozolo-
mide FEERZEDETEZIHCE T, FBEL
WEICRHBRBAR N Aok, 20X ) ICEER
Ziow L ToRESHREAR+oTHD., bokh
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BETH EESMDOENIZ L D temozolomide D&
WCBOERS I LMD D, I OREFTRBIRZE IS
L temozolomide |3 %N % 7R L 72 45, BEEFHHEZ 12 1348
WTH o, EEOEAIC X D temozolomide DEIR D
EBoBAGNBHEAEE LT, REBEAIC 3R
fTHEDSE S 72, [EEE D heterogenity (= & D A EE3Z
HEDRY 2 7-0ENEZ 5N 5. FA4 13 temozolomide
W6 % 1T - 7= multicentric GBM 1iE {5l ¢ 5 0 # {5 T
BT D5 B, temozolomide THE/NENR DR & 7= B
HTRIpRESD D, ZHRIAR S Nish - 7 JEEE
TRIpREDBAH NP PIZRBRL T390 %
7 DNA {61523 T & 5 0%-methlguanine-DNA methyl-
transferase (MGMT) D 70 E—% —D A F )b H 5
FEH T id temozolomide iC & % IR IGHESRIFTH
2 Z EDRE I N T 55, temozolomide lZ X9 3
MHEIZIIDNAI A vy FEER GBS T 5 2 L3R
1 X T Vs 3%, Temozolomide i3 2 B2, T
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Temozolomide D {E FARER
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Temozolomide monotherapy for malignant gliomas
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[iEE, anaplastic oligodendroglioma ® s & SN7=DTH
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Temozolomide for elderly patient with glioblastoma
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Temozolomide single therapy for recurrent malignant gliomas
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# 5 T 75 1 B @ 5- (3-methyltriazen-1-yl) imidazole-4-
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LTEHET 3, BOBAUC X DR EBRIRE N, B
W - R R R PR A I AR P 0 30-40% HSE® T 5 & W
HEN?, B TOBRKRBOBR), BEEEEE
~OFHAFZE L L T20004F LIEH R EE CRA
NT &7, FHITE VT H200647H I B IE

W 2 EHEFUER L L TizFU20ER D iR S

9 DIRFEBIAE. SUEICEENICHEAE h s Bey
WML TETWw3,

MR E R A BRETIE, 20034F0 A LR,
FETEVE MR 1o 0 L TMZ B 2 fifT L TE T
Ebh., SEbibhOiEa TolREEM L BERIC
DEWET S,

[H5- %]
(e 1)

TEVE R IBIE O T FRER 12X L T, 200349 H LUBE
20065F9 H ¥ T B ARER BB TIMZZ 5 &
N7 S45ED]. FFENEE O ANRIE. GBM 278, anaplas-
tic astrocytoma (AA) 20, anaplastic oligodendroglioma
(AO) /oligoastrocytoma (AOA) 4l . anaplastic ependy-
moma (AE) 24|, gliosarcoma 1l TH %, FAIAYIZ,
WFEH O AHIGHE D 5 L ITHEREE TR 2 i
TLABICER L EAERNRE L, &hol
W, AR E IR EUERERER L L BROBRE
Bl b 2 EREDSRIFOBBICIENSE L L,

(TMZ i)

TMZ % Schering-Plough ft: & D Compassionate Pro-
gram®D b & EMEHEE S . FRREEFHOMEE

RICEBZEBER, BEBLUREKEDOA ¥ 7 4
—AF-averbiEB-ETREINT,

5k, EAENLSHMREERZ T2, HlHHA
(SHT3 blocker) PIAR# . TMZ 150mg/m*% 5 H il H £

-26 -

5L, zoB3HMKET 228HAMZ 1A 70 &
L. BFRER- iR O RARAE I 20 { FRBERLREIC
eV, KA A 7 WLIEORE B2 HE L 72 (—HEK
25 8200mg/m’, — H RS 5 100mg/m?) . A,
& —ABICRMI-MRIBREZ T L, IBHHMRLEA
FERBROFEFCOWTREE L 2o TMZEERIZIEE D
progression- performance status (PS) DAE T % £ 9 fER
OFEALHHET 2 T2 FAI & L, R{K33
— AP ko5 EEE Lz,

[ER-EE]

4 SARERI T, 20064E9H £ TIZEER314T — A D
TMZ k% ffT L 7z, BEEFITOIEE 2 — 28U
1223 — AT, B/hD1a—2AD&IZ26, PDD 72
3= A2 THIEL 75PN DaTRERI T, 472 L3
a—AL EOTMZ RS Z MG L THifT L 2. 22— A
BLEIZIE LA DR TIREREHATE. . 200mg
im*day T 5 L7, mAREG 3 — A 1ZAAD2I—R
T, BERICESED b5 - ok TH 5. TMZ
EEORIEL HRERATIR, LA ELEE, EED
B#A R 5 N PS DR T 1o fE ) RUEAIFIIES 16 D3
EIG LR E - Z EPEBATH -7,

TMZ # 5 o B ERS L, SUES]TFEHE AT 68
Thot (Rl), MRFBERBPOBETHD .
CTCAEver3Z {818 & L THIMEREA D318 FER, 1)y
MO 129 P, Bl 19 TRD 54725, grade3LL
FoBERE2ES -0 AMEREA TEE. fh
WA 1226, i 1flo AT, graded DI IZ—
FlHRDT, BHLEHREELEMNIZ b o7,
P aEE S 13 25 IR L 7295 (24/51), grade2 L
T 32000 C. grade3(Z4BIDATH > 7z, MRS - THiI-
{Efn7z ©OWLEERT, BREIRETHEO oM
=43, EEBETHo T, TONAFEEIRIFTED
7-55, TMZ: OERBFBIIFHETH 2, 4 =iz
MEEbNIREMDNHH - 7253, HEERZEIIE s T,
FTMZE DEREBEFGRLHELL TRV, 200
HEHS L LTI, THIZE 16, Fehas, s
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1B, (EERRIMAE 16, S i 41 (i ViR 3 1E
HAE) . B (FARED 16072 EBBO o hldi v
THHTMZEE & OBEE IR LM I, 2
ki grade3 Bl LOBEORERZ M) HEEROFER
BHTHot, TMZIRRICH) BEERDERTH
BEERIE L 2fERIE. EROMAER & TRAREZ
e LERAOF2 A0 AT, BEIEREESER
LEZ o, MEEEEBREEThIE L ERN %
potc, TMZEEMEIIZ = tuy oL PRIZE&ETL
EREDIE LA L OEFATHRITEINTLE Z LD 6,
SHM, 28 HE D TMZ B 3 K20 B W IRRET
batEZSNT,

TMZ iG-S 13, MRI_E o MR R OB K
BEBRUFHRREOHAOERICIDHEL &
(RECIST) . GBM 27HERI (F324ER49.7F . 7-71) Tl

#1

CR 191, PR 24, SD 124, PD 11, NE 1T, objective
response (OR) 11.5%. disease stabilization 57.7% T & =
2o AA20SER (CF¥4EMR47.72 . 5-73) Ti&, CR 161,
PR 445, SD 144, PD 1] T, OR 25%. disease stabilization
1395% TRO 6. TOEFHAAICKT 2 EHER
1. AT BT 2 WEIFEFE AAICK§ 5 TMZ BURE %
Dphase MFABEDER, OR31.2%. disease stabilization
90.6%. & IZIFFAKROREETH D (A5, H24EH
FIERFEWE) . AREOFIE 2B 20D
tEZOND, £, AOB X UAOADARER T\
THHPREL D, OR100%TH -7z, —H. AED2
FliZSDENETH D, gliosarcoma®1{13PD & RiF7
RIS RS s hleh o7, BIICCRE %> 7GBM
(secondary type) DIEFI 2 "7,

Temozolomide B R IZHE 5 H EHSME (S1EEHIH)

Grade |WBC| mU/pR] #if FFEE ES EH A% EFY R OTH B EE SR TLY—
1 10 5 16 10 6 5 2 6 10 2 0 2 1 0
2 7 2 2 10 1 1 2 1 2 0 1 0 1 1
3 1 2 1 4 1 2 0 0 0 0 0 0 1 0
4 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FEFITORBREERORREEZ T,

X1

Case 2: 36 year-old female : secondary GBM. CR was achieved following TMZ therapy.

Pre-TMZ

2004. 3. 22

Total 8 courses

T™™Z

TTP: 219 days
Surv T: 337 days
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TMZ FEBRaE O ZD R FFt Ak <13, GBMTHH
S P AR (time to tumor progression; TTP) 66 H. AA
T154H, AO/AOAT214HTH o7z, TMZIEELERIR
HohEEFB (MST) &, GBMT317H, AAT344
HT#® - 72.GBMTIZHFHEOEFHRMIZ—AZI126~8
» BTHhY, SEI107 AU EOBRBEFHR S
shf=Z Eid, = Fu vy L PHRIEREOEREES
WL THDTMZDERTH S Z LTI BT R L
EZz26N3%, —H. AATEFITIZIMSTA11.57 A28
F¥Y, GBMLEGhREVRO oo/, B
RIcE  BBFEMBET I TE 5T, BREEY
HEEiR{L 2 72 L, grade IVAL L T fERDI% { &
FhTwirAfEsEzohs, BTREREZL
primary type D GBM. AA T DI F K 2> 5 O overall
survival period &, BT TI18.57 A, & T37.17HT
bHotc. GBMEEPIDEFHAM L LT, Supps D
TMZ (R T U ARG REIC B 1T BMST 14.6 7 A
HRTHBRFLERTH -0, 47 L blEOEE
B oTMZEEZMB T 20 TlER (. BRRO
second line{bZEEFE & L TTMZEER2 B AT 52 HiE
HGBMIZ T 2 H 76 E0E & 2 b 2 2 AlEEtESs
g E i,

TMZ LI BIGA580 6 NER O Iz iE, TMZ
BEBRERICIIL L AEBEOR KL, PDLE
HEIN-BIc, Bictia— A+ 5 = L clEs
DN U o BRME O RIGE T L BB D 6
7= (AA,GBME $12), ZOEpE LTk, WELE
BAEED150mg/mY/day TH B DICH L, BHF 23— 2
B> 5 13200mg/m%/day £ 33%DERIEIC R B Z 0,
ZOBOMBERE I L 2BEREBYHRL EVEZS
Nz, EMEAHTHE, £, REZDPHT S
CETEBOBERARELL, 20BBE5HBEL
THEHLAWEMALED S, BEEZ0LDD
BEABL L THRORMTH - AR D & 2 25,
EHIR 2 (438 2 L) MRS L 7 2 & T,
dormancy R8I & - 7= FEE ML FFiEHE(L L 72 AT RE
HbEZ o, BEIRBED SN T AEOBRE
FIEORFIc YL TS BROBF2ET 3, /-,
TMZIE 7 W F NALAIT H 5 72 B & B>l mutagenesis
ZRLELEREFTH D . BRI O EFHH
FEXhz ki @BEETIE. —XBAREOTFHD
T, wikTokKREOBREMREICIEETHS
EWRETH 5,

B ERBEEOTMZ BZE IV TiE, BENW
DNA &5 B3 T % 5 0°methylguanine-DNA methyl-
transferase (MGMT) D #H P BEEF 7o E—7—0
AFNALDOFE L OBEESTBR I N Tw 329 5
B O TMZ Bk % 1T L 7Sl BV Tid, B
2B 2MGMT EH O FEH L TMZIFE O BB E
£ DR E L. MGMTEAHRROS WLEE T
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TMZ EREO EFHEEWEABASON TV 3

(unpublished data) »

TMZ 138 & D i F R BB o N 3 5 i %
BT3LEZONBD. ZOMRIKRERATSTH
D, S$Hix. TMZ BERE S EL ERlIc T T 5%
AR REOREVEELGRELEZZ 00, H
DEVEIERLRBRFERZ ED T 2 EBEE
TH b,

[#& &8l

b b OREF CTMZ B L % fifT L 7= BHFRE
HMEBEOEREEZRE L. 2L A L ORER
T, = b Y7L 7HZEUEREORHAEHE
fFENTwRkicbrrbo ¥, BRI IEEHEAIH
BIREFBDZ LiE, TMZHZ £ CHEBIEC
AN TEhoFEEREICHLNEVIBRIEEZ R
DI LPBTRRENS, TLEBLAEEERNIZLA
EFROoNT, KRICESIRTHEFEMETE LS
bECFHETE 5, L LE L OIEMTIHEDRIZ
—RHTH Y., FEEDOATEEMEBELRIET
ELhwILtbEATHZ, SHIZ. IMZZER I
FAEWFRIZ b rationale 578 22 ZH| £ O FF FHE
BEORMENEELFELEIONS,
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EMERKEEMEICT 5
Temozolomide (TMZ) DFEEIR DIRET

Role of autophagy in Temozolomide-induced cytotoxicity in malignant glioma cells

HEBERY BUREEZERT LSRR Bk sk,
FRRYE IR RAESNEL 7 X ARE MD7 v =Y Vit v ¥ —

PR ZFER

[E ]
TCICERRINICBEFD RSB s FHE 7LV ¥*
JUALH Temozolomide (TMZ) D HUEESZh 5 %2 #aad L 7=

FER. TMZIZEEREEHIC 7R F—2 RIcAH S

N3 LI hTIEPOLMEIEEEL 2Eizhb o,

PboT, A= b7 7Y —%EL., BHHBEHEZE
ELTwlk, E6icA—F7 7Y —HERTLET
3 LHIEBSESEET 2 EPS DA — 7 7Y
— iR T W EF LTS, ZOHS
I, HERESNE S - BEREEET LA S
hi-, ZoEeHrLfllEREES. EFICE VW TER
W BEsI R 2 AT 5 DI IEMICHREL . k.
A—F 77T —OL YD, EE, HeMIZRD
225 b, TMZOH L wiAREORAES AR LE
Z B,

[A—-kT77I—tid]

#—F 7 7 ¥ — (autophagy; HOEE) & 13, 43k,
flic & & SNMilEs, £FT 50, HEAK
HETHEA. MABR R0, BHHET &
DR TH 5, ZOWRIT, WTE. BIRNICEBE
L. =77 —BfiEADVHA 2 ) v IR
FhlzEEE o, MEEYE, RERR, M.
Zib. 2L CRICEET 5 LT 2@ESHML Tw
%, 20045F, LEXF VKERY VR BEGRRD
FRM., /RN EEZZE L -0dREHL
Wwht, A— 7P —RBaEFFrTUTTYV—4
RicAE, EAOFELEATBRRO—D2TH S,
2E¥FrSuF 7Y —LRERNLEADRET
HarokHLT, -7 7Y —RIERIRNL SR
tEZSNTWS, BoB3s4A— b7 7P —0%
#iz., FEHEBBRDENIELD THEH, HiE
A, BERE LIk, BERERICA -7 7Y
—PEL, A7 7Y=L RHEERE B
BIEHET AHIC L b, MlEEEESELT 258D
PoTEE, hik, BEADBROL V2R
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fhEdrHckbh, ANBNICHREZFIHSE 55
MEEETH D, A — 7 7 ¥ — DM R O BT
I3, BEUNEROIEY —7 v F OFEELHRIGE
HBoFEIc oM EEZ NS, SH, AE.
BRI & 317 TMZ (Temozolomide) ¢ 35 14 b4 JE5 1 B
T A HEBSRE A — 7 7 ¥ —ICHER LT

LD THET 5.
Nutriant starvation, I
t nlaction and
other armironmeantal stiessons

Baliloaycin &y,
inblsstine,
nocodsrola

Dograsation 7

[TMZ D EFIFF]

TMZ i2pH5 B T OEMEGATIIZE T, ph7bh ED
Th )G T cAEICIKSRE N TEREROS-
(3-methyltriazen-1-yl) imidazole-4-carboxamide (MTIC)
cAHaEh D, TMZZ O b OIZHEEE v,
EERPERAIEREESS T O£ B pH TIERER
(1 ED I EEROMTICICERE N, MTICIC
k 2B I DNAD P L F MUz k> TEL 3,
T TMZODFEIZI04ENE L, Z0H0MEE
~DOBTEICERTVw S, TLAF U HE & D%
DDNA Iz BEE M %2 R 3R EE I 7 8 b —
L ARELBZERS {CHEIN T30, Rz,
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FREMH, BEE L EORITER OFERHE -, KH.
TMZIZERRAZZIR 2B L 2536 &, BfEEOFRE
BESHTHLLINTVE, TNSTMZORE#IL
W AEFICHET 50 TH S ) 20, TMZHSHIZ
B~OBTEBRWE T TRFEBEB 2R W EEZ
63,

(BRI (C Xt T 2 TMZ O EE )R D f#]

T TR TEIRZE H TV 2 TMZ O FF#Mll 72 HifE
BEROMBITIE, B, BiEETRINTLR
ol. IMZOBEKRTOEEEZEZ 2 L, #ilin
vitto CZ OFEB LI REZ BT T 2 F3AATH S &
£z 503, FZ, TMZOESREE MM
5 cell viability Tdh 5, TISGEFEV>TIE, (EiFdosede-
pendent IZFTIEBE RN R 454 6417z, CisplatinLEE E
EEREEDS 7 A b - RA2E L 2TIRAMLGNT
WAD, TMZAER X h/-ffifaid, BaRIEgZ 78K b+ —
SABREL 2ERLR o T (ke 5 K2, TUNEL %
fa; K3), 5lEHE. EFEMETIC X 2THEENE
BiTZTko &, BRE{EELEARVLLOD,
7R =Y RICRNBHEOMALIZASNT, R
HoT, MlEEICEEEE L Twi (K4) . FaEila
ZHVWT, ZoOEMERFTTSE. TZ7VV v F L
YR ICT, TMZAE X - fifd T, dimred®

% Cell Visbilky

X 2

HEEETH/MEREOFENR LN (KS), 72V
PrA LYk, EfEFEEEG L, BT Tdimred
DHEKERTZ2ELL, 54AYYV -2 LHET
A% L & DAVO (acid vesicle organelles) 23358 X 1
TRIEI N, AVODFHEEIZFA VYV —LDFELE
¥, A— P77 —ICBRENE IS A v,

INET,. A= 77— % Lo ABHERETF
M X 2RBICX B L ZA08KE L. M
Bl sBESREETCH- -, BllcmT XHic, 47—
F77Y—iE A— b7 7TV —LWEHEIN. Z
D, FAYYV—LEMETIHEICLD, AHEE
BHEEEh T —EDGEI AT L THS., LC3
EHIF, EFRETIIMREICFET 20, A—L
7 7 =0l fE», A—F 773V —LDRBEE
HiL, BBEEN Y, ZoWE% My, GFP-LC3H
BR7 7 — (REBERERIRE, KBS XD ts)
ZEMBICEETEATSIHICLD, A—+7 7Y
—REZY—TZHEMNARE L & o 72 (K6) . GFP-LC3
EHRR7 & — 2 BENEESMEERCOEEFEAL.
TMZ TR 2T 9 &, MEEICHEEMEICFEL T
¥>72 GFP %3 punctate pattern (BEIR) 2 2 L Twa 72 (7).
Ihohs, TMZAOES - EEREEMEIE A —
F7 7Y —RELTwAIESRBI NG,

Cisplatin

T control T E T cisplatin
3 : -1 64.2
1 -064.2%
] 0.52% +] 0.829% g (oA
%, % etk
-l — 3
- 3
=3
= 3
E lIlIllIlIIIIIIIIIIIIIIIII
0 1000

FL3-4
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X4

Control

]

g
e

e,

)
5%

L L 4

[EdREEMRIcE A — N7 7 V—DEE]
Bl Rk H o, Ak, A=+ 7 7P —id8l
s DM OV E D TH BH, ZDF—
b 7 7 ¥ —% 49 MlEFE (autophagic cell death) 3, 3
&, g7y LML L, SEICEEEZRD
Twa™, ZoffilgftiErr7o—v 2L RED,
7R b —3 A% BB T 3 caspase D & ICindependent
BEBHONTVLEY, TOBRELZA—F77Y
—O@EICBIL T, BRSBRELZINL TS LT
A ThH%. TMZOBERMEEMEICA—F7 72—
PFHELTWA LFEZ N SD, BRI,
autophagic celldeath 2 FFE L TV 3 £ 13EZ Tz,
TMZ JLBE X 4 7= S IR A I 1% B -galacosidase i
¥ED3 5 L. senescence (k) % £ U 2 HhsH 6 ',
[z, A—F 7 7Y —FEICBEET 2HIEE
WEINTOB2), TMZABIZ X W EL A —F 7
TYV—DBBEEBEIBFRELT. A—FT7 7P
DHEEOFERBEZ SN, ZORELHNS
EVIMZEA— 7 7V —HEEOHRILLY ZD

ARATCT ARA TAACIGAIC &
Xial* Bl
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Control TMZ 100

fER DT 2B 6. A — b 7 7 ¥ — ZMlabhiE
@ TWw3 EEZ 545, Baifilomycinld A —F 7
FIAV =L EFTAVYY—LOREEHETZHICE
2T A= 77 —2EFL T3, Z DK, LC3-
GFPE Atk 2Bz T 5 L. Fy FEERMBTLA
JLELTALN, —R, A—F7 7Y —0EL T
Wi kIicEbhad, EEE, A—Fr77-—0
HEShTEY, Hbdhiket— 77TV -4
DEEIN T3, B, JOBERSINALA -7
7 IV —AWTR =S RADT TN EERGL.
7RV ARZBFHTZEBFINLYY, Thi2
20 71 "5 Ll (apoptosis & autophagic cell death)
DcrosstalkZ "B T 505, A b, TMZUEE, 25
iz BaifilomycinLFE% A % L. caspase-3 DiEHEAH
Ay 28E2HIEL T 5 (BR). ZOMRIX, TMZO
F L WHEABREOTRERZ TRL TV 5, TMZIZZ
NET. 1FEALESDR S R - 7 Bt RIES
OALEERREIC KB E S 2708, Z ORI RIZEHIT
Hh, z0EEPHOERBTTERVEIT, &5
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LA PFRBEEOMEIEENS, L L, TMZOfE
AixfEPH»Th 20U, BIfEFHOHBRPESHT
b3 rbFEZoN, —#lic, MEESERDFME
Y LwboTikiay, EHllRcERIcEDED
BA—F7 7Y —OFRLEEMICEL 34—
77 —DFHEOBREICERBR oS D, EE
BIRMEZEEZ 2 LT, 9%, BEEL R ThiER o7
WEEZTWSE, ¥/, ThE T, HEAORFIC
BOWTZOHBROAIZ ) —=v FI7 R =2 AD
HuouehaBzHBEholh, -7 73—,
autophagic cell death(C X 2 flil@EHFED €= 7 —23,
TMZ®D L 9 RBERA O v, Do, AR H
T 51— 7 RHRAIBAFEOFEIC RS DT ARV
PEEBEZLTV3B,

X8
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EGFRFOY >+ —tEHEHRI(AG1478)Ic k3
BRI A=V BEOIEEICDOWVNT
~ In-vitro & In-vivo lc & 2 1&5f ~

New therapy agent of epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitor (AG1478) for malignant glioma.
- In-vitro and In-vivo experiments -

SARTRAEIR TS Mgt
RE BF—ER. fTH BE. DER 90, KR A

Department of Neurosurgery, Hirosaki University School of Medicine

Kenichiro Asano, Tetsuji Takeda, Yukari Ogasawara, Hiroki Ohkuma

[IZU&IC]

AG147813 EE R RFETFZEMH (EGFR) F oy ¥
FT—XHER D12 TH h FUESELFR % R EGFR
B ) A — < fifa% ik U oS oEEMiEIc T
L JEE o MEIEE I 5 L Tw 3, ITEEE
7 A —< BEICE T} 2EGFROFERLBEIFHIAR X
EHOBEENEL . PERTRTH S Z LlES
NTW 3™,

KEHIZEGFR~D ) F ¥ FOFAIC X D &k
IE¥haiiEEEY S roEERHEETAILIC
X b%, EGFROBEIFR T 3 EEMaD 5 H % HE
L. IESesE % i3 50, & 6 ICEGFRIZGSK3BE
B-catenin 41 L #iHPN T8 B F D cadherin %
L TH b, AG1478 D[ EEfY 7z cadherin B5EZN R 23 HA
fFEi b, N-cadherinld MR L BT 1o B5EEIC
BE L Twa Z LBEROBTICTHL L TH S
B AGI478ZHETH LItk D, BESVA—

iR OFUESZI R & REIERRG D 25 L) b,

HEEBRE 2TV L wibsEEE L L ToiEE:
BeEtd 5.

[ &FE]
(i L ]

C6 glioma cellline(C6) D AL ZFH I 52 BT
green fluorescent protein (GFP) DcDNAZ L F B 7 4 )b
AR % —(pFb) % FAVC6IZE A L. GFPEFEHC6 M
Jid % 187 (C6-GFP)., T 1113 aggregation test” & adhesion
assay (Chemicon, Temecula, CA) i= X h Z O EYZErvR
P B2\ L 2R L TV 5, 7 C6-GFPIC

o .

AoV Fe A VARSI F—ERZAVLN-A FAY
¥ #C6-GFPICE A LN- F~Y Vsl FEBR E h
72 C6-GFP #fifiid (C6-GFP-NCH) % fERR L 7%, Z D C6-
GFP & C6-GFP-NCH I3 western blot i T H# IR D 2 % T
FLTH Y, aggregation testiZB WV TN-H F~Y U F
2R L T 5%, Zh 5 C6-GFP L C6-GFP-NCH%
FAvTHERT L 72,
[ FH 3]

AG1478 4-(3-Chloroanilino) -6,7-dimethoxyquinazo-
line (Calbiochem) " 2 DMSO = TH# L, & iREL I %
L7-#ER L 7=,
[Western blotting]

C6-GFP ~ AG1478% 0.01, 0.05, 0.1, 0.5nmol/ml & 7
32595 L. 2KHRIGE ¥/, ZOBZITH
40pg D ¥ 737 % it L. SDS-PAGE sample buffer IZ
THE L 72, 1 X% | Zanti-rat-N-cadherin (1:2,500, BD
Transduction Laboratories, San Jose, CA) & anti-rat-B-actin
(1:1,000, Sigma, St Louis, MO) Z [ L 7. 2 k&1
anti-mouse secondary antibody (6:10,000, Amersham Bio-
sciences, Piscataway, NJ) % ffif L 7%,
(MM EER (N-cadherin i) ]

C6-GFP & C6-GFP-NCH % 2.0 x 10°/ml = J2 EE %% L
7-#60.5ml & L. AG1478% 0.lnmol/ml#& 5., 2 BFRER
B35, ZOHTCHMIE(A FAY U 2HEEL MY
T AER) ETEAE (A FAY Y ZREL FY 7>
VALEE) 2TV, E 5 ICTCALE & TEALFE % Ca2+74F
F & IEBEET D4R DV TERE %217 9, 37E 70RPM
I= Cincubation® T\, 15, 30, 60, 1204348 iZsingle cell
& cluster cell Dcell count % T\ > Aggregation Index (A1)



Neuro-Oncology 16(2), 2006

ZREHET 2,
[N ]

[EFE 8uDpolyvinylpyrrolidonefree polycarbonate filter
H3# Fil ¥ 41T > 3 ECMatrigel® (Chemicon, Temecula,
CA) % f#fd L 7=, C6-GFP, C6-GFP-NCH#2.0x106/ml
ICEREEL . AG1478% Z 1 Z#410.01,0.05,0.1,0.5nmol/
ml &5, 245 FUG & . 0.2% crystal violet i THE
L 7= #Jbi 5. 540nmPDmicloplate reader = TFHHI L 7Y,
L7 A

B EEEIL, 250~300g D A A Sprague-Dawley 7 » b
# iV, sodium pentbarbital DEREFIIE 54 (50mg/ke
body weight), & {7 il§ F 725 & (KopfInstruments, Tnjnnga,
CA) IZE%E L 72 Burr hole t¥midline X H 5 4Mil 3mm
EREES EICRR 7. BEET MR TR
7o

Group A :

Group B :

C6 GFP#:f. Control : N=10

C6 GFP#f#. AG1478%2H = & MM #
5 i N=8

C6 GFPH:fE. AG1478% day 5 and 1012
H  N=9

C6 GFP#f#. AG1478% day 5 and 10/Z[H
Bl N=8

Group E : C6 GFP NCH#7&. Control : N=10

fbiPBS2 > P —nA#FH m=3)% b I T 7,

& % O & % 1.0 x 107/ml, 10pl % 501 @ Hamilton
syringe (Hamilton, Reno, NV) I THi§3 X D & E4mm D
ALz F308 2 1 THEA L 720 AG147813DMSOIZE
#Z L. 0.lnmol/ml. 10p1% Hamilton syringe I~ THERE L
7=, MiAlZ 4 fEic T X £ 58 L burr hole iZ l¥bone wax
ZEEOBAIL 7z, i H MRRERS 2 MR L. M
BIAH BEMB T4% /87 S VATV TE FIZTHE
WEEL 7. STOEEIEE 5104% 8T RNV ATV
7 & F 2 T4°C—EFBINE %E % 17\ optimal cutting
temperature (OCT) compound (Sakura, Tokyo, Japan) /< &
B, ERZpOE X THEYL, BEEMEICT
BZE L LERR¥ 2T 7.

Group C :

Group D :

[k #]
[Western blotting]

AFCEIZEGFR EN-H FAY Y OFEBIZFH O
Fig. | DM { AG1478 % N % 3 L WEMRFHIICN-A F
AN v OREEIRM R S e, ¥ 7-EGFRIITUERZ)
BAR o 38 KGR 232 R EE ¢ i3 EE &
BIDN-A FA) v ONEHREBBENRL T WA I LA
mENT,

(a5 P& 928 (N-cadherin &) |
37FE70RPMIZ Tincubation® 479 & . TEMEFHD
Ca URINEE, JEESINEE, TCAIEFEDCa™ FEGINFEE L
HEANYUHEFBELTLE . WTFNOR L 2RFMER
EERTHLLEENRONL Do, L LTCA

-35-

BHCa»IFNE T o2 ToRIZI5HB & h BENEHE
I, 2 O2RHBOBEORE & L TC6-GFPHRE.
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Fig.3
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MGMT methylation and individualized Chemotherapy in malignant gliomas
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Fig.1

Progression-free survival (PFS) and overall survival (OS) of 32 patients with glioblastomas,
according to methylation status of MGMT promoter.

(= =]
MGMT A F MALIBIFETIE. PAV BRSO EEED

ShE T HIERERR A 2 T S EM D-T%ICFRD 5 1,

SR RED 267 A & BIFRBBEREST SN
72 —H. MGMTIE X F V{LIBFE Tk, RE58%
WEL THEZES Lol CEREZT>THE
BIRII4% ETRTARELDTIR AR L EGTERICH
L T HEFHRPRED 135 B & fERDBERIEZ
BEETAbDOTRE»-T,

=45

MGMT JE 2 F WAGTERS i T B LEREDm k&
L T, fit3kDnitrosourea A2 MGMT % 4478 & ¢ 5 H¥f
A2 AT 2 HENEZ NS, ZORHE
L Tld, O6-benzylguanine, topoisomerase I [HEH TH
3 irinotecan hydrochloride, procarbazine, temozolomide 7%
EZIF o3 d5, HbiEE TR E i temozolomide
T 5 I, Temozolomide 1358 2 AR D 7 v ¥ ALAIT
B, BHHHL EORERMEES I 2, BOK



Neuro-Oncology 16(2), 2006

Slc TR 2 A5 BB T 5 2 L0 6, MiE
BoFRfEE: LTHFIhTwsEHIchh.,
AFICB VT H20064E9 HICHRBEEE & L B
[BE 03 2 A A TV 5, Nitrosourea Al &
temozolomide & D HF A2 BEE L e3kRE L L T,
Journal of Clinical Oncology @ 2006 559 F & |Z Univer-
sity of Tuebinegen Medical Center (UKT)- 03 25 IT 5Bk
DIERDFER SN, 2 ORRKGER TIIFBEFE
ENRELTED., BEBREH LML Tday 11z
CCNU 100mg/m* DFE 12 5., day 27> & day 6% TIC
temozolomide 100mg/m” DFF 2 53T h i, 6:EE D
AREZBVLTa—ARDEBETZER2ABRLELTY
3, 3EFES . BRI, METEREZE
T 220 CRANBFID5% L& DD, FEEBERF
M Edsor B, 2EFHMPRE»23 A LR
I RERES R I T3, T OUKT-03 B I4HE
B TIEMGMT X F AL E TR EDBIRDBBREEL T
3. ZHITX B L. MGMT X F U LIEE O R ELE
FHAR R EA 19y B, 24FEP R EH 2845 A
BLECEEL EEFER OO ERERFEMTIE 2 )
TH- DI LT, MGMT FE X F VALIES O
BAFHHEE 2EFHBROopRIERZR ZhTher H
L3y ATH Y, (LEEEDBEIZMGMT X F 1L
EFICREL b DTH o7, ZDUKT-035 IR
BRIz B 1T 2MGMTIE 2 F ALIEE O M HE 4 AR
hRfE6 s A, 2EFMETRIEI B L) HBFE
T 45 ¥ 5 & IR 12 temozolomide 75mg/m’ % 42 H &
HEHE#E 5 L 72 European Organization for Research
and Treatment of Cancer (EORTC)/National Cancer In-
stitute of Canada (NCIC) £ a3 RSB IIAHFER IC B 1T
LMGMTIEX FNALBFEDO LD LB LAEAL T
b7, iz, AFEROCEREIC TR S 1k
MGMT JE * F WAGIBHFIE O S B A FHIR & 247
HMohRfEizZzNFher HE 134 ATH D UKT-
03 3B PEORTC/NCIC 5B & tERTIZ L A EZERI
v, Thbb, MGMTIEX FILMBZFEIC N LT
lZ. nitrosourea Al & temozolomide ZfH A& HE T H .
A&BANCTERLTH, BREERRS LTS,
MGMT JE * F VMAGIES o 2 {haEsk & LT,
® 2 HAEDEIEESRA L temozolomide TH 5, Bl
W X 912, temozolomide iZMGMT = THEHAE A3
Xz 7% VALHITH %535, cisplatin DPHERIC X
>TZOFERHEIHBI NS ZLBASNTY
21, BESRE I N2> DOEERFE T, temozolo-
mide/cisplatin ff /% 3 R HEBECS L TEH
ThBIEBFINTLEB, ZOIEFY AL
RNVEFECHDTRER, BEA 7Y a—)vitow
THEoRBBABLHETH S, Geoerger 5913,
temozolomide/cisplatin £ Fi s @ U] 72 12 5. # 3R
ET B 7o, MEEZ & T/NROBEHES % W 5R

- 46 -

ELTRABEERAYF P2 —NIcBIT 2T D
MGMT &M L BIfEM & #ET L7z & 25, {heffRe:
DIGEFED 7 1} 1Lid day 1 Dcisplatin 80mg/m’ D FAk
N5, day 2% 5 day 6 Dtemozolomide 200mg/m* DFF
OREGHFHEZIND LOFBRICE->TED. ZOH
FOSHOBEMEBEREOBRICEVES LE
Zbha,

—H. MGMT X F bt ) —2DgF~v—H—
RiFEBRICGEERT 72 a v 2 EZ 52 EBREYD
9 &I RAR 2 REHFIE T %, BB DEORTC/
NCIC DB RIC & 5 T, temozolomide I3 S
ZARERELE L THVHES L — FicfiiBfiron
TWw3, MGMTIEX FLIERIZBWTSH, 2V
2 — )L O B E B A R 12 Hi< T temozolomide fif
HEOL4EFHMPREZLy BRERL Twi (P=
0.06)%, —F, BfgliomaitRIzE T 2 ALMAID
EFVALRLREVHOTREZ . BEHREIh
7zNorth Central Cancer Treatment Group 93-72-52% K
U* Southwest Oncology Group 9503 D% IAHEAEE T H |
BCNU iCcisplatinZ §ff 42 & & 12 &k 2 £ FHHIER
MREFFTHS N TRV, Thbb, MGMTXA F
MMEDHEWZ LEZ B ZIEF Y ALRVOE
temozolomide Z {HH T I T L A REBFEI ST LT
WixwHEMAEFER TS Z LicowTid, HER
BHEETILOLEZ NS, FK, ExDREH
WIG L TREEEBEIRT 27— 7 — A 4 FIRRIZK
HEERARIC B2 2 EF Y R ic k- Tk
I L LI ET2HALEBHERTBHDTH B0,
HEMADOLE Ty ANHEBED L IVITEL T
iz LR T, FHIEBERED12LT 37 —F—
A4 F{LEEERHHREL LELE 52 2w, B
IFf 5Tl temozolomide # f2AERY{LEEEE L L, 2k
WHR7—LELTHEBLEDN2TEAONREEZE
DEVEERABICTO L2>—2BEIHIEL Tw(
WHEND 5,

[xx ]

1) Esteller M, Garcia-Foncillas J, Andion E, et al:
Inactivation of the DNA-repair gene MGMT and the
clinical response of gliomas to alkylating agents.

N Engl J Med 343:1350-1354, 2000.

Balafia C, Ramirez JL, Taron M, et al:

0% Methylguanine-DNA methyltransferase
methylation in serum and tumor DNA predicts
response to 1,3-bis(2-chloroethyl)-1-nitrosourea but
not to temozolamide plus cisplatin in glioblastoma
multiforme. Clin Cancer Res 9:1461-1468, 2003.
Watanabe T, Katayama Y, Komine C, et al:
O°-Methylguanine-DNA methyltransferase
methylation and 7P53 mutation in malignant

2)

3)



4)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

Neuro-Oncology 16(2), 2006

astrocytomas and their relationships with clinical
course. Int J Cancer 113:581-587, 2005.

Hegi ME, Diserens AC, Gorlia T, et al: MGMT gene
silencing and benefit from temozolomide in
glioblastoma. N Engl J Med 352:997-1003, 2005.
Jeremic B, Grujicic D, Jevremovic S, et al:
Carboplatin and etoposide chemotherapy regimen for
recurrent malignant glioma: a phase II study.

J Clin Oncol 7:1074-1077, 1992.

Ameri A, Poisson M, Chauveinc L, et al: Treatment
of recurrent malignant supratentorial gliomas with
the association of carboplatin and etoposide: a phase
11 study. J Neuro-Oncol 32:155-160, 1997.

Watanabe K, Kanaya H, Fujisawa Y, et al:
Combination chemotherapy using carboplatin (JM-8)
and etoposide (JET therapy) for recurrent malignant
glioma: a phase II study.

Acta Neurochir (Wein) 144:1265-1270, 2004.

Preuss I, Thust R, Kaina B: Protective effect of

0% methylguanine-DNA methyltransferase (MGMT)
on the cytotoxic and recombinogenic activity of
different antineoplastic drugs.

Int J Cancer 65:506-512, 1996.

Beith J, Hartley J, Darling J, et al: DNA interstrand
cross-linking and cytotoxicity induced by
chloroethylnitrosoureas and cisplatin in human
glioma cell lines which vary in cellular concentration
of O°-alkylguanine-DNA methyltransferase.

Br J Cancer 75:500-505, 1997.

Watanabe T, Katayama Y, Ogino A, et al: Preliminary
individualized chemotherapy for malignant
astrocytomas based on O%-methylguanine
deoxyribonucleic acid methyltranseferase
methylation analysis.

Neurol Med Chir (Tokyo) 46:387-394, 2006.
Herman JG, Graff JR, Mydhinen S, et al:
Methylation-specific PCR: a novel PCR assay for
methylation status of CpG islands.

Proc Natl Acad Sci USA 93:9821-9826, 1996.
Herrlinger U, Rieger J, Koch R, et al: Phase II trial of
lomustine plus temozolomide chemotherapy in
addition to radiotherapy in newly diagnosed
glioblastoma: UKT-03.

J Clin Oncol 27:4412-4417, 2006.

D’Atri S, Graziani G, Lacal PM, et al: Attenuation of
O(6)-methylguanine-DNA methyltransferase activity
and mRNA levels by cisplatin and temozolomide in
jurkat cells. ] Pharmacol Exp Ther 294:664-671, 2000.
Silvani A, Eoli M, Salmaggi A, et al: Phase II trial of
cisplatin plus temozolomide in recurrent and

15)

16)

17)

s

progressive malignant glioma patients.

J Neuro-Oncol 66:203-208, 2004,

Brandes AA, Basso U, Reni M, et al: First-line
chemotherapy with cisplatin plus fractionated
temozolomide in recurrent glioblastoma multiforme:
a phase II study of the Gruppo Italiano Cooperativo
di Neuro-Oncologia. J Clin Oncol 9:1598-1604, 2004.
Geoerger B, Vassal G, Doz F, et al: Dose finding and
O"-alkylguanine-DNA alkyltransferase study of
cisplatin combined with temozolomide in paediatric
solid malignancies. Br J Cancer 93:529-537, 2005.
Buckner JC, Ballman KV, Michalak JC, et al: Phase
III trial of carmustine and cisplatin compared with
carmustine alone and standard radiation therapy or
accelerated radiation therapy in patients with
glioblastoma multiforme: North Central Cancer
Treatment Group 93-72-52 and Southwest Oncology
Group 9503 trials. J Clin Oncol 24:3871-3879, 2006.



Neuro-Oncology 16(2), 2006

PIRFREREFEBEY V/EICHT B
PSR A R [E]EE D EX D iH I

Avoidance of radiation therapy for primary CNS lymphoma
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Review
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intraventricular chemotherapy 63 L 21 50 ?
o Gl Oncol. 2003 Dec 15:21(24)4489-95.
MTX based 52 81 - 46 10
polychemoradio-
thera‘py o CEn Oncol. 2003 Dec 15:21(24)4483-8
MTX and AraC _ 7
followed by HDT with H %3 NR
ASCT o Cin Oncal. 2003 Nov 15:21(2204151-8.
Fig.5
(#F ] [>Z #]

PCNSLAEDRIE R 1. BARIERIC X b Emzh 1) Glass etal.: J. Neurosurg 1994; 81: 188-.
EBRohTh, BEMESR CHHEBEREIZXD 2) Abrey LE et al.: J Clin Oncol.
QOLDIET#K T Z & TH5, T ZELEEL, PBSCT 2003 Nov15;21(22):4151-6
ZHEH L 7 KBLSEBER T 2 LT X DQOLZ i 3) Batchelor T etal.: J Clin Oncol.
FLIERETCOEMZHARFTESL LEZI TV S, 2003 Mar 15;21(6):1044-9.

KEMTXFEELZHEAL LEBE, Z0BDEHRE 4) Pels Hetal.: J Clin Oncol.

L THAIDERMLEERR L., £ 70 3B Bua i 28N L 2003 Dec 15;21(24):4489-95.
7B E. BEEEOECIINEBERS ATV S, 5) Poortmans PM et al.: J Clin Oncol.

—J7 TPBSCTH#A Kbk 2 EfT L 2% &. 16
FEREDOEEREMIZD R TE2ARESD 555
B S T IR R I T LR v, (Figs)

[ @&l

WEE TORR TR, KEMTX B E#EOEFRRE
EICEMER 2T BE L, Bl R L
ARGEREZTIBE L T, 2EFROESIIF
HTh 5, L L., GEEERESREEIC O LTI,
KEGEREDOAREVEEZSNS, TN T,
Y v ¥ —TIIPBSCT it A KB{LFEREZ T L 7
2RERI 2 2B L TR D, RIGEBTOZLMEIC oW T
BHEE X, BENMMHPOBEREIRDO TR,
44 % PCNSL iz % § 2 first-line & L TMTX K&/
PBSCT ff i A RICE ik DR & %% Mg
fasitft & AR CHIEL T FETH 5,

-50-

2003 Dec 15;21(24):4483-8.
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PIRHREREREBEY VBN S
ESHAPEEDREIE

Outcome of ESHAP therapy
(Etoposide+Methylpredonisolone+Ara-C+Cisplatin/Carboplatin)
for primary central nervous system lymphoma

BRI EREE B RE MRINRALSA X v & — iR
MR Z&. EE O M B, EER FOE. RHE B LK Bk

[iZUsIC]

AR R R SN Y S (LU, PCNSL) 2 &
T 2L EEE 1. methotrexate (BL T, MTX) AEH#EE
DIEERETH 5. L L. MTXKBEECHFEL
T HEPMTXIEIE OB S ORERIEIC 2V T,
—SE DR IZFET TN T Wiy, PCNSLIZERE

(50~601%) i L. BHEESBIF TR WIS H %\,

FEEAER Y > ) Y oRE(BUT. NHL) OFFE6, 8
HEEI T 2 REAEARREE & LTI, Devic i,
DHAPJ#E. ESHAPEEE D RR STV 5, DHAP
FEEE T ESh L RN L Tid. BEEEmEmag
hEH O RKBOEREZ ERT 2 Z L RIERF
PHIRFTEZREETHE Z BT v ¥ ALHBGA

B% (Parma study) THEIE X 11TV 3", ESHAPHRE I3,
Day|1~4Z Etoposide 40mg/m?, Day1~5 I~ Methylpredoni-
solone 500mg/day, Day5 = Ara-C2g/m?, Dayl~44ZCis-
platin 25mg/m® ¥ 7= I Carboplatin 80mg/m*# # 5.7 %
{LH i C. DHAPRHE CRR® 6 Lz, Btk B
MHl L o FEFROBENE B L I
BRETH 5. YUPrClEFig lIc R TRE it
TPCNSLZ G L T 5, SHEFHA 3. PCNSLIZH
T AMTIX KBEROAEEE L LT, ESHAPIEEZ
HEAT L 2RI 2w T, Z 0iamEEE e L.
PCNSLIZH § 2 IR 2§75 Z t 2 HIVE L
e

AR IR R IR FE B /I EDIES

i

R IR R

cciy CCR<70

High dose MTX

MRF+7/BR
—

ESHAP

%Ijll

— | ARG

High dose MTX###5%

Fig.1

Lbe T O P AEERIEFEE ) v S EOWRE T #

1

(R Bl 70m% R i)
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(xR AE]

RERIZ, 20004E1 H > 520064511 A I BEIER T ILKE
i EmbE. MR R ET REaERE 7 —.
BLOMEIBTBAE Y FZ —IZ ABE L 7= il ki
REFHEMN) v EEED I b, Fig2lcRT 7o b
a2 — L CESHAP L 2 {7 L 72 174 (53 124 2¢50)
TH 5, FHIEWOEMIT46~T45R. FHESHTH > 7=,
ESHAPFEDRIRE R 1L, ot iIMTX KREEEE
&, 2BFNIMTX D 7=, 50113 BHEEET O~
O, 1PIEMIXEZERBEEED D THo 7.
ESHAPfEMEFTEI S UL 1A 1~9 B (DR 63[E], I A
37E)TH o7z,

TRIERD I E |, B RN R (D) L time to tumor
progression (TTP) iZ X - THITE L 7z, MEEE D #vs
BHRic ko2, MRIFZEBCTCEEOEF SN SH

15 5550% BL_EAf/ L 7235 & % partial response ( BL T
PR).JER & 1L 2 SER DT 2T R L 72856 £ complete
remission (BLF . CR), B 8 & 415 HigHI50% K
i DFEAN D IFIE AL DI A % no change (DL T,
NC). EEOEF I N 28\ BB KL 23586 % pro-
gressivedisease (L. PD) & L7z, PRMCREZE DT
BE, IRFESEH L LML, BENEHL
EFOEIGEZFHB L. ThEEHEL L, ESHAP
B S L - B T, BRI L 2 D BIER
Lz i LB U ESHAPHR LA L 71254, [A—IiEf]
HNTH, EBDOEF L A% L7, TTPIE, ESHAPHF
EERRLERRA» S, BRECTOHRLE L,
ESHAPHHE I ) T AFFRIIHABIORFES
EVMEESUCHEEERE (19979F) 12> 7=,

High dose MTX#&;%(CCR=70)

1
1

Day
MTX 4~6g/body
Leucovorin 15mgx6

2

|

3

-----

(MTX<0.1)

ESHAP#i%(CCR<70)

Day

carboplatin 80mg/m#24h
or cisplatin20mg/m?/24h
etoposide 40mg/m2/day

methylprednisolone 500mg/body

Ara-C 2g/m?

Fig.2

!
l

High dose MTX f85k & ESHAP B HEDIGHEF 7’0 F a—)b

[# 8]

2165 OESHAP i o1& 5 #Fifli D £ 5 % Table. 117
¥, CR10%1, PR74, NC2#l, PD2fITdH b, EhE
(CR+PR/total) 1Z81%. TTP36.24# HT&H o 7z, Table.2
IZART & 9 IEMTXREEERE TR & BB E TR D
TRl 5 & . MTXBERBEFEFTIE. CR7H,
PR4fI. NC 1, PD 16l Td b. ZE4)Z (CR+PR/total)
1£85%. TTPIE5.37 HTH o7, BHBEE TR T,
CR3#, PRI, NC14l, PD1ITH b . Z & (CR+
PR /total) 1367%. TTP39.8 A T -7z, ESHAPH

B T

EICfE ) ELAEEERITEHEINGICH - /28, i
BG-CSFR 5%z & W IBREEIL A U adh o7,
BRI OAERIZ. Grade0,1,2,3,4D H BRI 12,
B2 3f1(5%) . 681(10%). 1781(27%). 21H1(30%). 16
il (25%) Td > 7z, Grade0,1,2,3DHEIMMIF, FXoH
(14%) . 8171 (13%) . 311 (49%) , 156 (24%) TH - 7=,
Grade0, 1,2, 3, 4 DI MEIHA 2. &% 861 (13%) ., 54
(8%) . 1545 (24%) . 24451 (38%) . 116l (17%) T&H - 7=,
KIRERRER 2T 5.
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Table.1
ESHAPJRE % JEfT L 7 e RIEFR B Y Vv N EOIERD £ & &
Na, 6 f& LD HdtimE EiTEREE ESHAPHIRE & [] 3 L 3] AL
1 58 m  BL P Wao.L50 MTXTCOP MTX T & 1 NG i L2
H 80 m T 8 WanLa MTXTCOP MTX TSR 2 PR Am 3
3 PR S
1 5 m BL B WiS MTXTCOP MTXTH 5 1 CR 2m L
3 cR 5m
4 cn m
4 48 m BL B W5D,LI MTETCOP MTXTHSR 2 oR Im EC
5 0o BL ] nane MTXTCOP MTXTH 8 1 FD Om E. A
] 6 m T T W30 MTX.TCOP MTXTHR 8 CR 13m TR~
3 ©CR am
1 5 om BL P WS7.L100 MTX,TCOP MTXTH S 2 PR 10m  EE
] a7 m BL 8 SRS MTXTCOP MTXTH & 3 PR 4m E2. ]
] @ om BL 8 Wil MTKTCOR MTX T8 3 o’ Hm &7
10 82 m BL (] W nane CORCT0 7 PR 14m  Er
1R Bm
1 7 om BL 8 W0 MTX CORAT0 1 Ne 14m  ET
12 M om BL P nens nane. OORCTO | PO om 1=
11 8 f BL ] Wan MTX GORCT0 2 cR Bm e
7] 8 m BL B none MTXTCOP CCRCTO 5 CR Bm B
15 54 f 8 none. MTX MTXEHE 3 PR Am Ex
18 ™ot BL SRS MTX MTXIERE 1 PR am A=
8 CR im
1" 5 m BL B WADL20 VP-16 MTXEE IR z PR am A

BL : B cell lymphoma, T : T cell lymphoma, B : biopsy, P : partial removal, T : total removal,
W : whole brain radiation therapy, L : localized radiation therapy, SRS : stereotactic radiosurgery

Table.2
MTXFEEHR AR & BRI ETHEZ T EfOX & o
MTXEER MTXIEERME BHEET
13451 2451 6451
CR=10 7 0 3
PR=7 4 2 1
ZHE=81% 85% 100% 67%
TTP=6.2month |5.3month 4month 9.8month
NC=2 1 0 1
PD=2 1 0 1
F ) F#H=63i% | 58:% 647 697%

(685 Bk (Fig.3)

200445 H BEfE THEAE. MRITH BIALE I B # 52
O, BHEELFREOSELET2EO LD
2004 4E5 H 55 2 BSE RS 1 tHAlThafT. MTXHRES 7 —
IVIETTES. BEE 2% L 7 (CR) A3, 20064F1 A K
o, 2006552 H & D ESHAPERE 67 — L+ 220K
M85t (30Gy) #2, MEEHLIEE L. 20065E11HCRI» A
BESNNE7 ru—hTH 3B,

(665% «Zt:) (Fig.4)

200642 A SEEHTBE TR L 7= CT CRUSHEE, {HIA
SEEOEE R oD o 72, 3A 3 H &M E T, PCNSL
DELWIHEERE. CCR=52<70D 7=, #I[E L hESHAP

k27 — v+ 2R 30Gy) 2. BB IFIEHE L
7zo 2006%E11HCR6 BB ONHNR 7 A 0 —fT
H5,
(64i% &%) (Fig.5)

20065E4 H . BAMEEE, K2 AR FRE T,
ERAREICREZ RO, ERFc2l#EEREMTX2
7—HEfT L7z, L L., EBORFEZEOMIXIE
FitED 7= @, 20065E6H Xk h ESHAPF#E 22 — VIET
LBESHIZIZIEIE L. 2006511 HPR2 7 ABE 61
T3, SHEOESHAPEFEZE L TWwW G TH
%,
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a

b AL d 7
Fig.3 : d

FEFI6 (MTX BB ER L 7- /- OESHAPEEZ 627 — LiEfT L. CR9 4 H535 6 #7-68k%. BE. Gd-MRI)
(a) 2004 4F5 H W) FE G AUTHEEPCNSL,  (b) Total Removal +MTX 527 — L8, 20044F 7HEE T L L /<.
(c) 2006 4F 1 B A ldEpEf i 56, (d) ESHAP R 6 7 — L EIG + 2 MR AT (30Gy) . 2006 F 2 H @S IZHE L 1=,

Fig.4

FEM 14 (BHERR(E T 0 7= HW[E Xk Y ESHAPEE %2 7 — VAT L, CR6 4 A 238 & 766 5%, 2, Gd-MRI)
(a) WM, ZERTEEES 2> & BRI T TEBEZ 50 5,

(b) ESHAP#E 2 7 — L +2 R IBE (30Gy) #2. 20065F 6 H BT IZIZWHE L 7=,

Fig.5

FEHI 16 (MTXIEHED 72 . 3 thd> 5 ESHAP#E L # T LPR2 7 A 2318 6 N7z 54 5%,
(2) EREMIEMTX 2 2 — AHEFT L 7253, 20064E7 H ERGRE I EE 2380 7,
(b) ESHAPE 2 2 — AB420064E 9 H . B IXIEIZHE L 7.

i, Gd-MRI)
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[F =]

FEXhEIZ, 81%. TTPIF62+ HTH H. NHLIZH
T 2 ESHAPHEE D% O SCHR>® Table. 312 R T, ##
ZhEIZ REFC. TTPRAREORERSBO . MLk
76, ESHAPEH:IE, PCNSLIZ & 21 A5+47 o HARE
TEBLEZON, E7-ESHAPEEICHED 48
EFFIxEHNHFTH D, 87%DL_EDEEHI T Gradel
DL Eo BREIH 2 4 U2 h5, i, G-CSFIRE%IC
£ 0 RIS E L b o fe. BED RO —ER
TlX. G-CSEDQEHANTE o7, HTE?S
IRTE. ESHAPHEEICME ) YFAEBREZMZ 20,
EEf NI R G CEL LEZ OGNS,

KITMTX RS E TR & B E TH2 O CFF
i 5. B, MTXEEBEREE (85%) HyEHE
BBIETBE (67%) % EEI>TH h . MTXFREEEFHE
i3, EHESREIS THREX D ESHAPBRESE WEMEZE b
DEEZ NI, TTPIX, BHEEEIE TR (9.8 H) X
MTX B EFEE (534 B) % L5 72, FHERIZMTX

Table.3

BEB T FERE (S8IR) . BB T HE (69iR) TH 5 =
EHERBICANS L, ESHAPEE R, Elind T
BETHOTIPE R T 208N H 2 2 L AR
ENtz, LESHIZBEADNZ WOT, ESHAPE
EDPCNSLORFEM R RERE L L THEZI AT
(Did, SO REAOEBOBNBLETHS, b
(ETREBRETHE I L 2BE2 - T MTXI#
EEERACERERETHICN LT, ESHAPEED
BEEES A L L, PCNSLEBEDTFHOWE, 25
W H - REEOMR I B D LR LT
V3,

[# &)

PR AR RE BN ) v A EOMTX KREERE
FEFIPHESON, ElinE, BHEEEE T HlIC X L TESHAP
Bk, MTX KBRBEEOREEEL LTERTH S
LEZ o,

Hidate., HREZBNERY X ) R EICHT 5 ESHAPHRE: CCHER)

BME EHE | TTP
e lo]

122INHL(W.5.Velasquez et, 64% (CR45(H. PR33 14m
al,USA,1994): ESHAP #l)
25{(IINHL(Ezzat AA et al, 1994): 729 (CR7HY. PR11%) | 6.3m
ESHAP(Ara-C 1g/m?)
32{|NHL(Wang WS et al, Taiwan,1999): | 532 (CR10H, PR7H1) | 8.6m
ESHAP
40fINHL(Chu Won Choi et 70% (CR9, PR19F1) | 2m om
al,Korea,2002): ESHAP
32fINHL(Mehmet et al, Turkey ,2002): 539 (CR9%. PRS{) 6m
modified ESHAP
4E17HINHL: ESHAP 81%(CR10§. PR7TH) 6.2m

[3z #k]

1) Philip T, Guglielmi C, Hagenbeek A, Somers R,
Lelie H, Bron D, Sonneveld P, Gisselbrecht C, CahnJ,
Harousseau J, Coiffier B, Biron P, Mandelli F,
Chauvin F : Autologous bone marrow transplantation
as compared with salvage chemotherapy in relapses
of chemotherapy-sensitive non-Hodgkin's lymphoma ;
The New Eng J Med,333(23):1540-1545,1995
Velasquez WS, McLaughlin P, Tucker S.,
Hagemeister FB, Swan F, Rodrigunez MA .,
Romaguera J, Rubenstein E, Cabanillas F :
ESHAP-An Effective Chemotherapy Regimen in
Refractory and Relapsing Lymphoma : A 4-Year
Follow-Up Study ; J Clin Oncol12(6):1169-1176,1994
Ezzat AA, Khalifa F, Berry J, Khan B, Raja MA,
Abdel-Warith A : E-SHAP: an effective treatment in
selected patients with relapsed non-Hodgkin's
lymphoma ; Ann Oncol. 5(5):453-456.1994

2)

3)

w8

4) Wang WS, Tzeng CH, Chiou TJ, Liu JH, Hsieh RK,
Yen CC, Chen PM : High-dose Cytarabine and
mitoxantrone as salvage therapy for refractory
non-Hodgkin's lymphoma ;

Jpn J Clin Oncol.27(3):154-157.1997

Choi C, Paek C, Seo J, Kim B, Shin S, Kim Y,

Kim J : ESHAP Salvage Therapy for Relapsed or
Refractory Non-Hodgikin’s Lymphoma ;

J Korean Med Sci,17:621-624,2002

Ozturk MA, Barista I, Altundag MK, Turker A,
Yalcin S, Celik I, Gullu I, Guler N, Ozisik Y, Kars A,
Kansu E, Baltali E, Tekuzman G : Modified ESHAP
as salvage chemotherapy for recurrent or refractory
non-Hodgkin's lymphoma : results of a single-center
study of 32 patients. Modified etoposide,
methylprednisolone, cytarabine and cisplatin ;
Chemotherapy. 48(5):252-258,2002

5)

6)
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Oculocephalic lymphomatosis 552
~ High dose methotrexate DREMRICDVNT~

The efficacy of high dose methotrexate with radiotherapy for oculocephalic lymphomatosis

R ERIASEEE S RO, IR
BRTE HEID. YER ELERD. R BV, G %2

[(ZUsIC]

a4 4038 1< R A IBE O BT S 20 & BT AMAC M > T
EA2ODERBET 2, ZOEHIZFRERE <X
—XIRfE L FEITh, IBEROFEE L 25, BE4BEICE
TRIRM O RIS IZFRM L CHEIOET &, —HEEDS
AR OIGRER £ h ., ZRARME £ 7 12 IRFF £ PRI
n2, BRZERT %M, WEMEZEHED E
FEMRETH D, B o GHlE. ACEERE. DU
MlE, I 2—7—filEs ol L CRERBIC 2 b,
SHEED G IZBE G R EEMEETER E NS,

FARE R R T 2 MAE I i iR MRE, ) 7R,
& Rl o3 EEOMIEE s H H . KB, DREE
Ik Ic S MfaE R L ATV 5, REROREE
METH 2HESNO—ETH 5 2 LB ICER
TE LI,

PR AR R R AL ) > 2 S (DL T PCNSL : primary
central nervous system lymphoma & B 9) & 13, PR e
FRICER L LW TE 28ME) v EBEo—B
Ths, DEDHEBELPCNSLOFERMICAE DB
HrchH s, %L ORHENAEIOFYICIZ. PCNSL
D5-20% IS HEBEE %S &£ O H 3", HiEE
LiE, M 2OXTEHMETH AIREE» S Y, R
BRI Y o258l (LA T PIOL : primary intraocular lymphoma
LR BT B oM AR L8 L IREE LE
DTNy 7O, X IcHEBRICHKET Y, O
Z hPCNSLEBEVHEEAFIERZEL LEHEI
PIOLD &M ZFE®RT 5.

PIOL DIFEAERIZTEE, IR £ T 80-90% 45
BtETH b MREKEL, UEEME, HTERE.
HFHPE, MEFEEOBRAABIHENL ESELEE
AR Z 2T 250, Lal, raf F—v A
R 2EEBEELEZTAT L FIEEZT-
THESTH 2 Lo, REEZHICEDT IR
EThiITIUTEHISEN 285405 (. REEER
LR 370, HRIZPCNSL AR, PIOL DRAEETT b
BHTRETH 70, ZHOEBNZREREICES
THBH THEHELZMETH 577, LOAFE TIEPCNSL

- 56 -

Fifk. PIOLDE b AGHICHMLTE D, ARED
Rk L IRRHE O A 72 & 3°PCNSLZ HUY 9 BawaEst
BECHOBHEALEEDD2H B,

B4 E75HT & D IREBHEIC X > TPIOL : ZHi &
NIREBIZ R L. PCNSL OF4EZ EMMIcF ~ v 7
L CT&7 SEIZ10FDEEED kb d» 5, FFICKE A
Y b L%k — b (DU FHD-MTX : high dose metho-
trexate chemotherapy & B& ) Zthuls b L 72 iBBRAI R
DERE L\,

[ &R-7HE]

Table L ICRA D7 20 —7 v 7ONEEZTL 7= Bl
LEEBRAFOEREZELZBHICH L, REEE
DIEGIRERE L LT SWIEEHC L DPIOLZ28E-> T
TR % M7, RS 5 v I3 IRE
R kb & o hi-fFofiaze,. 2 o2
BB o— o MEMEEOHHE LToOREI 0 7
) viBETFERERORE L SIck hEELHICES
510, L L ERRIC G & 115 il D preparation D
B, i RcElEoRERon 0. #
Bh2WT & L THEFRh ¥ 4 b A4 v ORIEDLT
s, BICRIEESA FAA THBIL-6HME(E
TH 5IGEIIPIOLDO ATREIEDSE & S, BRI
IFIL-10DIL-6 18 5 1.0l L& b - T80
—Bh k ENBS, HEEBMHHENE, EHPHhIc
ARRHEE 1 W AR 12 3 L T 30-40Gy O HCEHER 168 % Bilh
T3, ik FRFICRGEEESRHE IC PIOLEES O FF1E
ZIEZ . BN EHZ T2-3 7 A0 RMEHMRIEE
ZEAMET 5, MRIIZT2WI. FLAIR. 3SR Z A5
BERFESR (ODWD HHEA L Tw 3, EfR_ EPCNSLD
GENEONFHET. MEAEHRRIC R R A
B, ik, BEFEP P2-microglobulin (BLF p2MG &
W59) & AJVAYE Interleukin-2 receptor (L T IL-2r & B )
#{HI5E . Gallium SPECT. IMP SPECT % {7 %'?, PCNSL
DOFETMEEDR. ERIC X MBI 2L I iE
FLEBZHEE, EENCEEZE 25,
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Tablel

| Management of oculo-cephalic lymphomatosis |

Ophthalmo-Oncologist

Uveitis (+)

|

| Vitrectomy: Cytology, IL-10f , IL-10/ IL-6:over 1.0 |

Dx: intraocular lymphoma

/\

Cerebro-spinal MRI screening ( 2-3months )

Irradiation: 40Gy
Chemotherapy

|

Follow up of visual acuity

[i& &]

PCNSLODFE# HEFE L 7. FR2ICHD-MTX Fik
ZBIAT %, 70 b 3 —)VidHiraga 5 DA EICHEL,
Methotrexate (MTX) |33.5g/m? % 3Rl TR AR L .
day2-5ic 2R ) F— b AT A k& B EREEE
Z4T 9. MTX #5443, 6,24, 48 B 62 I MTX [f - 8 EE
Z R, hEEic - 2 L 2R L T 3, HD-MTX
% Ikurr # T3 % ST MRIEISRIC T O RIGHE % HER.
i 7 — % k@ compliance # §Aili L 2. 10-14HFH
Beikur ¥ TEE—BEL T 5, 3kunfifTO%. &
Mgtz 3 5 IR 30Gy & 1EfT. EEOCRE ST
WA, 10-20Gy Dboost BH 21T 5. Zhz@H
BEEL L, BT HICMRIER, KPS (kamofsky
performance status) % i 3%, ZD#Eb2-37 HED
[H}{& follow up Z AR DR L T <,

CRERI @)

66 ZctE., P65 2 A I EBEMSHI. TR
HxED, PIOL2EEbIL, WMTEFH % fT. i
ZWic THEERZH S iz, ZOBEIRIZH L T30Gy
DfEHRESE DT b, R RN TR
HEif& Dfollow up 224 AEICBHtE L 7=, FHETH (B3
£S5 4 A#) OMRIIC T ERTHEE I PCNSL O B A3
BEb B A AP (Fig.1 A-C), MK B2MG 1.43mg/L., i
T P2MG 3.88mg/L & BEEIC THEETH D . Gallium
SPECT I TRIEF i\ % R = 7 9 (Fig. 1D). &
I8 Dlocation D3 BIETEF I H 2 = &5 b ERBE
FTH T, HD-MTXEEZFA L 7z, Lk ETHE
FEha@EEoMA L AFZEONENRO N, B
EDAY 58 & fEEEE % K L7243 (Fig2 AB).
HD-MTX 3kurr fEfT88 I I3 i L, BRARGER & btk
{EE #5780, 230Gy, BAT10Gy DGRBS % i
L7, B EEEREINE BEOREIZET

Neuro-Oncologist

Detection of cerebro-spinal tumor

|

Biopsy ( superficial, non-eloquent area )
Beta-2 MG in cerebrospinal fuid
Ga-SPECT

|

HD-MTX (3kurr ~), WBRT 30Gy, Radiosurgery

557

%, T2WIIZ T tumor burn out DT BLAE S 41, CREH]
W7, KPS 90% (518 IE T D &) 1z THARREE L 7-(Fig.2
CD). BlEEA#RIz Tlollowup L. BREIFEIE X H24E10
r B, RS REREIR L D2ESy AR BT, B
FEIRfR 1T,

(REM @)

S3RLctE, FR144E s HRIMIRET 2 BH, EE
I THRETFHEE 220, HEERAOBHTAT
oA Figs, Ly UIEREEMERZRL 25, 4
BeiREHZ ABT. ZEEF#FiTic TPIOL L 2l S i,
Z 0%, MRIZ40Gy DB RIS 2 FtG. Rk
PRESMEHS TR D follow up % G L 72, FR16
48 (RFER 1ES » A) 2 /B BT /N iR =
B 7= (Fig.3A-C) o B & D> A WHEBETEE R 13 885> o 7e,
[ p2MG 1.53mg/L. B B2MG 3.42mg/L & Bl IZ T
i, Gallium SPECT IC TR I- iR\ %2 70 72
(Fig.3D). fHEk2Wi21THb 7. HD-MTXFiEZBAKG L
oo lkur @ THEOMRICTT TIEMREIZHE
(Fig4AB), MBS & BEEOBHEHIFH (WBC nadir 2300/
ul) 2RO 7o, 230Gy, FAT10Gy O B R 5
2T 7. EBEOCRDE S, KPS90% (HET D
A TSR L 72, 2 O b fEEE R D follow up
#25 AECiTo obs, FR17412 A O M2 HT (IR
FEREH3E4 r A) 10 TAERMBEEA M GES) BL5E)
W I A/ANEE L AEFIEZ R (Fig4 CD) .
B P p2MG 3.82mg/L & R, Gallium SPECT Thot
image® B 72720, SE D HRRER% TH 3 ICHD-
MTXEE 2 B AICBIA L 7. 2kuarr AT L 720 CHE
EDCRZ R DT 7H(Fig 4EF), KPS90% T THAE
B, LLE b 443 C B D follow up 2 17V, IRFE
fE X DatE4r A, BEENFHARRSE X V246845 A
ZEET, FRIIMRIZE,
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Fig.2
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Fig.4
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(¥ #]

Table2 12 BRE} & b #3401 & 117 PIOL I 104 O PR AE
BERL 7, FERIX53-92 (FH70.10K%) T2blik
Thot, NOHFEZED-ONHFADNH, HKAE
B ZRD =0 lkeplT. 1FIdBERPIZY) > o3&
MRESRZEE NI, 3P B W TIRERD 2 W IZ#EHE
EVuntfio@REiES, ) A AgERICTY v
[EMAE A E & 17z, PIOL DFEEZMWi%H 5 PCNSLD
ZWNcE 2 F oMM, 5-345 H(FIF15645 A)T
&7z, PCNSLD W IZ AR % T - 7 REH] 1
oo, ZHIESEBTEDEESEPeloquent ML T
botZ bbb, ELLTRERTOFMZE
BLTELEZEOFRENEDP o/, B 26
af & LT, BERp2MGH3MiER2MG & 1 I {ET. 3.0
mg/LBAETH B Z LEEERL 7z, EHIZBWTIE,
M p2MG FHEH51.45mg/L T &H - 7= DIt L, B

Table2

B2MG i 134.14mg/L L FHEIZ @D o 7. dlfaSU
1335252303 TH ., flgezic TV o sJEiffassE
EENORIBOATHSTz, bH)—2DBHDR
DEFFEE L TT o - EEBEEICE W TiE, 26T
Gallium SPECTIZ 5 {7 2 EHHEE R D728, —MIC
PCNSL IZHUD A A H3% > & 4 5 IMP SPECT T 1
Hlb EESR NG o7, PONSLOADEEZ N
7e6 Bz I L T3 1-3kurr DHD-MTX f#k % HifT . i
BEAHLHFALTVS, Vo fli~DERkz2#ED3
T 1226 I HD-MTX & Rituximab @ 6f F{L 588 % |
15l CHOPfifi: % Z L Z Nekurr fEfT L /2. GBS R
L LTIZ2fcEEDCRYE S, KPS90%% HERF
LTw 3, RO REMANRIZ, PIOLFEEE X D 19-82
r B (E¥37.24 H). PCNSLFAE X b 11-51 7 A (5
267 AYHEETERONTHS,

Clinical summary of OCL

Case  Age/Sex Duration(m.) Location B2MG(S:CSF) IL2-R CSF Ga HD-MTX Radiation KPS Followup  (m.)
from CNS from eye
1 63/ F 34 Lt-Frontal 1.26:2.79 ne. 13/3, class | +) 3 kurr WE 30Gy 90 51 82
2 66/ F § Lt-SMA 1.33:3.88 586 ne, ) 3 kurr WB30Gy, FB10Gy 90 29 34
3 N/ F 7 Rt-Frontal+L.N. 1.11:4.21 1880 18/3, class 1 () 2 kurr+Rit n.d. 90 28 44
4 53/ F 14 Lt-cerebellum 1.53:3.42 325 26/3, class | ) 1 kurr WE30Gy, FB10Gy 90
33 Lt-Frontal 1.42:3.82 353 14/3, class | +) 2kurr 90 32 47
5 n/F ) 90 32 32
(] 64/ F =) LN. 158 943 =) CHOP Bkurr nd. 90 29 29
7 67/ F 1 Rt-Thalamus, Splenium  2.13:5.89 465 230/3, class [ +) 2kurr WB30Gy 90 1 22
8 14/ F 3 Falx, LN. 1.85 456 ne. + Bkurr+Rit n.d. 80 19 22
9 76/ F 5 CSF, LN. 1.4:4.98 9160 18/3, class llla ) Skurr+Rit n.d. 90 14 19
10 92/F = 1.54 198 ne. n.d. nd. 90 12 12
[ ] #%, PCNSLF#REEIZ T TH 3 psRusicigim L <

PCNSLZSEIN L TV» 3, FESRIZHRIETERES 2 B
Vi, EREREE D2%HOEE L SN sH 2R
RECHhot, VEMML TWw3DIRBERICEED
EEE TH H>, PCNSLIBEIER D TREIC
ETT2ZLhob, REICREZEEL, BihE
&> 9 compliance DRI IZH L, VL IC{R2 I
BRI EEETASDOPEETH 5. MIRIEESC
B> TPCNSLIZBIFIEIZ IS S %13 £ 0fRd T
BEREEZM - Tz, L., {LEiEzEL
L 7= ASBRETE R~ D %541 13, Glass 5% DHD-MTX % it
FHRERBEH Iz T X5 70 b a— )L OEEIR 2 R
HIPCNSLIC AT 2 MiEEHEORMZz — LS &
VLo TBETIEAZWVWES I, L LHD-MTXHSEiilh
FIEFBIZITZ 2 L IRTH R FHEIPH-S
FERGE DFHBIT, BEFEAOHIFL LbicKER
B L o T\ B2,

IRRIEE TR IBERTO A B Y oS EI i,
IRA B AR Y » N & IRAEME Y >3 (PIOL) D
20DFREDD B, WIFEIZFRIRCB I RET 2 EHE
U VoSN E Rk BURRES 2 EoERRc X RIG
L. FRBIFLZBEBS V., —H., BEIIOVTIE
WEBER L OB HEEEL - DR ANENS Z LI
MMZ. PCNSLZHFFET 5 Z L% wikEmTRIE
B THRRTH 2", PIOLIZED TRZFEEBTH 2

-60 -

Vs 35719 Bk L 72 SR IC PIOL D F6 4 8507 T & 5 HIR
B PR MERO—ETH b, PIOL £ PCNSL D
FiRPRREROSFHEEE L EZ SN 2WETH
39, Chen®”3”PIOL is a subset of PCNSL : PCNSL/
PIOL“ & 38 L 7203, &4 1ZOculo-cephalic lymphoma-
tosis (LU FOCL £ B& ) L WEA TV 5, Z L3 Bachring
&) HSFAY iR 1= % F L 72 lymphoma % ” Neurolympho-
matosis“ & FEA7Z Z LSRR T 5., OCL#EHEIL50-60
BICFFE L. Bzl 2-1.7: 1 HETBHEZ 0 E
20, FFEAY L, OCLERED80% A3 PIOL 4%
AT L0, 20 ALIHIZPCNSLDSFEET 5 2 L TH
29, 7=7°PCNSLDSSEAT LB A I b, ZD15-25%IC
PIOLD&BEH D, 246 OFEMTIX5EST L 72PIOL
ZRM LERPo I LEEKRT S, L L, EE
= PIOL % i 22l L1582 IRIEEE 1 T4 < .
IRIERT ., SOCIREEY., BEW. KTHNETL &
% BR{ifi L TPIOL DEEV & FF> T Ld3—iiyTd 57719,
CTscan®MRI & V2 - 7= fHEEE TOZKIZREETH
b, “Gallium*% **' Thalium#% tracer & L 7RI study 7522
WHic BRI B H 577, HEEZHISMEB T T
fEric Bl L 72 Y A EMEOMIEZET I X - T
B PSR L 7 BRICE Ak DIL10/IL6
DEZEEE LTl L TwaEENE I,
PIOL & HESE E 7z 72 & IR H IC G B A # 17
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9 . PIOLD80% XMtk icFE T 272 L2 5., MR
1230-40Gy DIBH 2179 = £ B3 —MRITH 3535010,
FRERFICPCNSLZ - T W 3 &1, lREE&D 750
Gy DS %2797, Ld L BEHREH O A TIZE
FICPIOLOFEFEZ A L, X 6 12 B, FEEE,
BEEE, FoA4 742 EOBHEBREELH 3 /:
DM X DILERESRASKTE, L2l
PCNSLIZ 1} %2 BBBD 4k, PIOL IZ b blood-
ocular barrier 3% % 7= 8, EEETIFPIOLIZA L TH
MTX %> cytosine arabinoside (Ara C) % Fi \» 7z {L2F
VEBNICTbho225 3%, T DKIZPCNSLD
HD-MTX ~DE i 7z DT L 2 EBH D
PIOLIZ ¥ 2 MTXDBFHZIR I T 2 & 13 RAE
A, 9B DPIOL (K 7HIA50CL) Ioxf L T, 8g/m’
DHD-MTX % 1T - 7z Batchelor 5 = L #LIE, #iE4
R TR i R OMTX B EE D3 1 pum B _E & cytotoxic
level 28T \2 3 Z & % 5EHA. & RAVIZ7H OPIOL A3EL
#. PCNSLIZ&MICR%E 7 L Tl iz, 26 DPIOLIER)
Bl & B AHRIEEHCBAT L S RCREZ R L T 5, &
5 IZNE4E TIZFEFEPIOLIZ B3 2 MTX (400pg) DS T
HEEAOEMEDHRE S T3,

SEOFL D) — RIFFEFDOCL DR E 2 L
L. F70.18% L BT, £flBktEch-o 7Y,
PCNSLHPIOL S BB OFELEZ STEDh,
MAEBRLETH > LR LBV T WS,
PIOL%* & PCNSL ¥ TOHiEI3F515.6 » A LHERED
WEL D bEDI -T2, THIZRL HPIOLFEED & &
HRAYIZ 48 Vs A28 ¥ TMRIIC X % screening % B 4a 72 5%
BehHsrH, L, HBELLTOREEZTFHL. 7
L OREBIHEMRYE & 2 BRTic 2 THh - 7Y,
JEgEOAE S 5 LT, PCNSLICH L THEZH %
TFIZLDBEEF LW L3 HOEMREL TwED, B
IIRBFTOFi. BEREREZ T - ERER. F
7. BFICEHE O FMTIC X negative 2B BTV TV 5,
W, PCNSLDAEMHTIZEE L TH ., Z DEEEEDlocation,
By 22652 s, REGEBERTOREE
ZHBRENTVwS Z L HER L. ERPpMGORE
il (3.0mg/L LI E) . MRIIZ 3 V) 5 KFEAYFT R, RIstudy
DFER & OEIE2 - TR L. WIREyRH
IZHD-MTXFEEZEA L7z, T Dstrategy |3 PRAHARE
[EE S 2e—2—li L. {LFBEREEC &
2PWHBREOBSICET A b0 TH B, EE.
PCNSLZFJE L 7- 2T, £ & L THET. Z2EXK,
KI5 & oo 7-PCNSLOIFFEERAL 1o, (FHE% f
V>, Gadolinium = TH—I2 i & 1.5 MEIAYEIGFT R,
ZELTWwEY, p2MG i L CTix£fl Tl haim
Wk b &<, AL OEMDH3.0mg/LE E ((F¥4.14
mg/L) # 7R L 72, RI study T |33 # @ PCNSL #5IMP
SPECT LT R A BT 254V V0t L,
OCLBI Tz &MiEt:tdHh - Y, 7272 Gallium SPECT

-61 -

TeAEEEETLTE ). 2SHlELSEHRE
fah,

OCLIERI= 33 % RHNAR O R, &6l TCrREZE
TV %, PCNSLD & % B & 7= fEf 12 % L T {EHD-
MTX I EHRIBSE 2N A, ) v/ HilsE b fE - 7o5E
Bl T i A EHS X D HD-MTX 2 Rituximab @ & 5
# 6kurr {7V, CRD3G & e - O U IBS 2T - T
Va 72\ '), Rituximab t3non-Hodgikin B cell lymphoma k<
FELTWAERHE~Y—H—CDAN%ZI—Fy T
% ¥ A 7 B monoclonal FifETH H . PIOLS ZDFHE
HCD20ZFHBEL T B I L h 6, OTFEMNREE L
THREFHEN TV A FEAITH 2, wIhoEE
regimene IC 8 > T, NRVBFHNOROBIHETH D &
Mo, WRCERT2AEERI—HFALEL TR
v, THIZRHIZEIC X D EEREOIRE TR I
ARADT-ZEBREVEEDbNE, LL, $IED
BETH D FRICHBORES IS RAREE %
Dk LIEREHRESORECEL TRSBREER
T 5 UEHNH 5>, PCNSLIZHN§ % A regimene Dif
WAL, Glass 5%, Hiragab® D7 —# T3, FH%E
FHMssZnZFh33, A, 39.34 A, response rate H3
88%. 79%TdH %, 4 EDOCLYHITIE, PCNSLFEHEH
511517 H (Fg26.77- A)YLEBBoTE D, &
BICRZ R L T % Z & D> Hresponse rate 1£100% T dH
%, SEHEICfollow up HARIZIEE L TR E v, F
# 5 IZPCNSLFIER b % { A regimene lZ THHH L T
o3, OCLHITIRHD-MTXEFEIC N3 3 BZ D
WO TE . lkur T EICIEE O » 7% h O Di5
SNBHIRER> T2, EIE, 1GIOFRE EEH
@) THHD-MTXEFHETo7 & 2 5, Ikurr #€ THRE
LIZHELTWADTH S, OCLHIAEE DPCNSL
# & biological iH] & D ERMNH 5D, L L.
RADEWMLUERD TR Z OR2HRE T,
DEKCELTHSHEAZEREVORTLTOE
Tz,

-
—

[# 2Bl

1. BRAEEY o Eici§ 2 MRIUC X 5 EREY
screening 1%, BORZED RHAZHTIZ D453 | KPS
DOHERE E N7 REETHD-MTX. WBRT % £ DR
WEEEIETTE S, :
BICIREOMEZH BRI TE .. MFE
DZWICHIEL IR S5 T LSRN, B
58 4 Bl % eloquent area VT {5 HEES 555 \» A ES
23X 2 R skip L, RIICHEBREAT S Z
EHHES,

ER b K757 <, followup HARE & A& A5, BIR
TIXHD-MTX+WBRT i3 THEZ &L Bbi 5,
AR A, i % B 3 oculo-cephalic lympho-
matosis JEREICHEE L . B H V> 23% 72 communi-
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LRRICH 1T DR AREEFRENED v /ERED
FTT-13HELD $2 H

New Treatment Regimen for Primary Central Nervous System Lymphoma in Our Institution

PP ARAERREER RS, FIMEARE

R AEA Y, EE OEED, NG 'Y, BB HE—2),
WA EERD, S Y. P BERD. M 8D

[IZU &)

A RREE R F B ) > 23 (primary central nervous
systemlymphoma; PCNSL) iZ 3% 3~ %5 MTX (methotrexate)
ABKEREL L. 2RBEEE2EUIGREER. B
FaREEHLTER), —h, ZhonBBicks
05 M AR 3 (delayed neurotoxicity) 1. X% 16
®id (. BEDQOL (quality of life) #F L KT &
¥5, S5, BRFEEEHEREEL, 60mL Lo &l
FreliRgz &b iERiaREsERET L Sh,
PCNSL DRI X, TX 2R h RS 138 2 2
EDEELEZONS,

YT, 20044F £ TS 2 & U HEHRIER
2l E L7 bSERE2 AR E LTI TEL

day 1| it#

(Fig.1). %, £ REOBEEEMDS <. 204
S % EUBEHEBEROADBEVE P21 b DDH)
S CCR X 72 IZPROIEFIHE L A £ TH > 7205,
ZOFBRIFARTH D, E7FHIT HKPS (Kamofsky’s
performance scale) 1330% LT T & - 7z (Table 1) ,

LT Tk, 20054FLURE, PCNSLIZ 3 2 F0HAAHE
& LT, BERRZER L 2 bR TEEE T -
TEh, COMDMAZRET 5.

[ %]
2005451 A DA, 2B CRIHAMEEE % fEfT L 72PCNSL
D7 (Table2) .

# MTX +Ara-C +PSL g8F

day 4 = it

(CSFricES M EESNI=IHS)

auozelyewexaqg

day 8

MTX 3.5g/m? iv +leucovorin rescue
VCR 1.4mg/m2 iv

day 15 | < it

- jt*

MTX iv
| ~_VCRv

day 18

day 29

Fig.1

day50-

Radiation (total 50Gy)

- whole brain 30Gy
- local 20Gy

20044E LLRT D Y4BT 8 1 5 PCNSL ZIHATAHE regimen
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Primary CNS lymphoma (2000-2004)

No. Asgei} KPS Operation Chemotherapy Radiation Response Prognosis

1 76/F 30 biopsy none 54Gy  CR(9m)  dead

2 43M 90 biopsy PCNSL 2000 30.6Gy PR(2m}  dead(24m)

3 TOM 40 biopsy PCNSL 2000 54Gy CR(12m) dead(36m)

4 B81F 20 removal none 20Gy NC(2m)  dead

5 B6M 30 biopsy PCNSL 2000 none  CR(1m)  dead(6m)

6 70/F 30 removal none 506y CR(1m)  KPS=30%(29m)
7 TIF 60 biopsy none 506y CR(1m)  dead(19m)

8 7T2M 30 biopsy none 50Gy  PR(1m) dead(14m)

9 72/M 30  removal none 50Gy PR{1m)  dead(4m)

10 74F 20 biopsy none 50Gy PR(2m)  KPS=20%(19m)
11 68M 30 biopsy none 50Gy CR (2m) dead(4m)

Tablel

20044E LLET D M EEDPCNSLAEH

Primary CNS lymphoma (2005-)

No. ASQ:: KPS Operation Chemotherapy Response Radiation Prognosis
12 18/M 90 biopsy PCNSL 2005 CR(9m) none KPS=90%(21m)
13 67 T0 biopsy =~ PCNSL elderly CR(50d) none  KPS=90%/(20m)
14 73M 10  removal PCNSLelderly CR(64d) none  KPS=100%(19m)
15 GUF 40 removal PCNSLeldery CR(Gm)  we  oapse(izm)
dead(14m)
16 61/M 30 biopsy PCNSL elderly PD(43d) WB, WS KPS=40%(5m)
17 69/M 40  removal PCNSL elderly CR(45d) none  KPS=90%(14m)
18 58/F 60 biopsy PCNSL elderly CR(5m) none KPS=90% (7m)
Table2
20054 LUK D X e DPCNSLAESI

|

20054EBURE I, b & 2 IREICE U 28Ok
SEfEE regimen % ] L THIHIAR Z BT L T\ 5.
PIRERECIIRE & L CBEEBNEIRE T v,
HA36 4% regimen & L T, 60/%K{ 12 IZPCNSL 2005, 60
J L 42 1XPCNSL for elderly % £/ L T\ 5,
[PCNSL 2005 regimen (Fig.2) ]

4 EHRAE O BATix 6018 A OAEH 12 13 methotrexate
(MTX) @ 2E KB FF i & cytarabine(Ara-C) % b &
¥ 5 EAJEHE O, TBC (thiotepa, busulfan and cyclo-
phosphamide) D3 # TR BE{EHEAT L, £ Drescue
& LT, auto-PBSCT (peripheral blood stem cell trans-
plantation ; B FKAR MEFMIIREAR) 2 HEfT L 7.

-64 -

Regimen DG % Fig 2l T MTX 3.5g/m%/d DA
JHERE 2 leucovorin rescue @ T\ 14H B F 257 — Vi
T Day60 & day881ZAra-C 3g/m*/d DENER2HM. 2
Z— UHEAT L 7=, B i ER MR S i
&icit, MTX L Ara-COBREDRIE L LT, &7 —
JVETHIZ, Ara-C 20mg+MTX 10mg+PSL 10mg D BfiiE
R iFote, —EOLEME, PBSCHIC kT, %5
eI S M- B AICIE. 5] F#E % auto-PBSCT
# 14T L 7z, PBSCT HID KELZEHEE L LT, TBC:
thiotepa(250mg/m?*/d, day-9 ~-7).busulfan(total dose 10mg
/kg, day-6~-4) . cyclophosphamide (60mg/kg, day-3~-2)
DOEFER KT L 72,
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[PCNSL for elderly regimen (Fig.3) ]

605 L, = D Bl 12 13 . MTX & MCNU (ranimustine)
DEHE, procarbazine DFEIES L, MTX+Ara-C D
FEREARL T 28 AREL MTH. CRE /- [3PROAE
Bt L C ARk MR L & ilifT L 7.

Regimen D IS % Fig 312§, HAEETIX, MTX
1g/m*/d D (day1, 10,20), MCNU 40mg/m?/d O it
(day1) . procarbazine 60mg/m*/d DFE# 5. (day1-7) .
methylprednisolone 120mg/m?/d (day1-20) and 60mg/m?/
d(day21-45) DE £ - @O E £, MTX 15mg+
Ara-C 40mg DHEVE (day1,5,10,15) Z HEfT L 72, JEET

day -1 J=— it#

[ CCNU (lomustine) 40mg/m?* & %t o TV 7225, ARHT
BFRAENTwiRwAH, MCNUTRAL 2. MTX
#5242 5. 3HMICHE D leucovorin 25mg % 6
K s E RO s L, BT, 28a/ICE
D leucovorin 10mg # 6 IRfdl 3 T IcEOHFE L 7z, EA
BIETCRERIZPRE 2o E BT, 6EMEBZIC
B5 7 — L DMEREBRE 21T o 1, MERFRETIX. dayl
IZMTX 1g/m%d & MCNU 40mg/m?*d ® #i i & MTX+
Ara-C 40mg Dffii¥ % iifT L, procarbazine 60mg/m?/d
DORFEOEE (day1-7) 2fTo 72,

day 1 < MTX 3.5g/m? iv +leucovorin rescue ®\

day 15(<_ M

™2
day 29 @ # jt= MTX +Ara-C +PSL $i5
day 43|< MTX @ ( CSFepIz M ERA B E NI 4)
day 57 MTX B
day 60|t
day 61 Ara-C 3gim? iv x2days @ ]
S M AR ith
day 87|~
day 88
*Thiotepa
| auto-PBSCT > e Busulfan
BEREOSERBE .
Cyclophosphamide
Fig.2

PCNSL 2005 regimen

Induction chemotherapy

< MTX 1.0g/m? iv D |+ MCNU iv |

day 1

5
10
15

Wz

< auojosiupaidjAylaw
auizeqlesold ,

45 ¥

20 |<_MTX®

Ramimustine

#it =MTX +Ara-C §x

| CR&F=IzPROEMI |

Maintenance chemotherapy (6:BR&EE(IC57—ILHETT)

day 1 l< MTX 1.0g/m?iv | +| MCNU iv |
: 7

Ramimustine

Fig.3
PCNSL for elderly regimen
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[ £

20056E1 A LIRE, AR E 2 i3 Ic T2 28727
FlOPCNSL D 9 B, 1412 PBSCT #H O KR AL 95k
(PCNSL 2005) % it6fT L . 611 &5 F D regimen
(PCNSL for elderly) Ti&# % 17> 7z (Table2) .

PBSCT Pf K BAEREE TR L 72 ERIE, 185
D B THEFREE TRIE L 7 (Fig4, casel12), ZHITH
#E Dmass 123 L Copen biopsy Z §ifT L. diffuse large
B-cell lymphoma D HE2: W % %, PCNSL 2005 regimen
I THIEE 2 1T o 720 MTX/Ara-CBHETIZCRIZE
5§, PBSCT fiff O K EAL4ERE: (TBC) % MEfT L 7=,
FRIZRIFT, 97 HEIZCRIZEY 217 ABiIcB W
THCRTH Y, KPSHI0%ZEMERL T 5,

Bl FH D regimen (PCNSL for elderly) THI IG5
ZBG L 76BlD 5 b, BALFRETSHIACRICE
D HER LR IR AT L 7, MERML ek 2 BHIA L
f-sflch, 1fC127 B EICES L., 2R 2 T
L7=23, 144 B EICHET L 7= (casel5). HERF{LAEEE:
HORERI S b B B8, SEIFAFIIZCREHERFL. KPSH

0% ETH - 7. BEHIERIIETL TR T, B
FUEOMREBED o, BALSFEETCRICE
& oo 1 fER (case16) Tld, FHEMICIEELH b,
A 2T & 1T L 7208, BRI RTh o,
2 TOREHT, {L¥EEEIC X 2ERLZRAERO R
Doz,

RFEEF 2 27T 5 (Figs). RUBRBRECHEL
767D BHE (case13) T, AIHHE, MR ICH T TD
mass % a8, B/ FEEHAE A 7 — W (HDS-R) Tl321
REMET L, KPSIZ70% TdH -7, Stereotactic biopsy
IZ Tdiffuse large B-cell lymphoma DEHEEI % 3, &
i # Fi D regimen (PCNSL for elderly) T A{taf ik
ZRBL-. BBIZRFT, BALERES, B
7> 550H H OMRITCRICE b, MRl miEES 7 —
VT U 72, ZWiH 6207 ABRICBWTHCRTH D,
KPS H90% % MERF L TV> %, SfERmEEL 133 HHRE
DABETHRETH b, BEDQOL (quality of life) 1Zkf
LTRELEE I b o,

« JCSO
- AE1/48
KPS=90%

+ Open biopsy
— Patho. I Diffuse large B-cell
lymphoma |

* PCNSL protocol 2005
— TBC and auto-PBSCT

21m follow
—-CR
- KPS=90%

Fig.4
FEM 1 2. PCNSL protocol 2005 {& 54l

« JCS2

« disorientation
+ HDS-R=21/30
+ KPS=70%

i MRI(AREE)

« Stereotactic biopsy
— Patho. 'Diffuse large B-cell lymphoma ]

- PCNSL protocol 2005 for elderly
— maintenance chemotherapy 59—JL

+ 20m follow
-CR MRI(6:1 A #)

; - KPS=90%
Fig.5

$iE 13. PCNSL protocol 2005 for elderly &%)
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AR R FFEE ) > 2 JE (primary central nervous
system lymphoma ; PCNSL) iZ %} 3 2 MTX @ 20 A&
BEZPLET H{LFRE L. 2RESH 2 & Ul
BIEROFZIC LD, 72D EERRIZ30-604 B
WWETIRERLTER, L2L, EERHEELLELE
ETHoTYH, BFEMHREEESEL 205,
BEOQOLIZEL (ET T 2. BiRMmEESEDR
BIC oW TRAALZ JHE ., BRREEERE RV,
BERE L BARE. HTRE. HFREESERESE
REL, ETHET. BE» S 1ETEEITEET S L
WHIN TV %, Omuro 5 i%, PCNSL ?D 185l % retro-
spective ICHEES L TV 27, #6512 X 3 &, MaFeibms
BEEE, SETUBICHE L. EFRORERIC RS
L), BEEREBITCIX. 60L& (P=0.01)
PIREHIAEE (P<0.001) MERE T L 4., (L2
BEELERET T3k { (P=0.65). SLEBBFT
IFBEHREROABY A7 Lol v,

PIRMEREEZ S LRV, (LEREEZE0H 2
5 5& 1 aggressive @ 4 & ¥ non-Hodgkin’s lymphoma
(NHL) (239 2 B Fol sl fa i il of i ok @ kg
FEkid, EEREEL THESZ S TE D, B auto-
PBSCT (peripheral blood stem cell transplantation ; El 5%
AWM EME 3EDEIREEZ SN, 5
DIGFBMEE LI hTws, 8iE, Bkick
W, PCNSLIZH 3 4088168 & L <, BUikiam%
MEfTE Y. HIGEmEMHEBEE A L 2B KElk
FRELTO. REFGEMTH 2 Ll anT
v 379, KR AR [T 28R L LT L
AP AR~ OBATH3 % % . TBC (thiotepa, busulfan
andcyclophosphamide)*¥ $>BEAM (carmustine, etoposide,
cytarabine, and melphalan)? 23{#H 41T 5, YET
1. auto-PBSCT i Fi Dl KBk % fafT L 75
Bliz1BloATH 245, TBCREEA L, BiF iERs
87 (Fig.2,4, casel2)

PCNSL®D50% LA EDFEFIDI60B L, | & vbit, E
A Dauto-PBSCT ff Fi DB KBV X608 Ll Lo
FEBICEPHREIC X BFETENE VL EINT VS, 605
Pl EDERE ST 2 00068 & LT REHRIaEZ
bz whikid. BRM T Dprospective multicenter phase
I study 1= T, Z DEREIH#E S0,  Dstudy T
1. 60 BA L (FEH725%) DPCNSL S0z L T, #
AR L Lt I3 EfTe 3. MTX. CCNU
(lomustine) M ##E & PCB (procarbazine) D% 1% 5.12
Mz, MTX, Ara-COMEZT- T3, R, BA
{L2ERR I T68% HSCR ¥ 72 IZPR CHERFL et 1o 18
L. 5085214 (42%) TCRZ &, MEERIE 138%IC
WzonitWEINTVS, YBETIE. Z Dstudy
& ARk Dregimen (Fig.3) T6fl iz L TH A[L 2w
ZHEAT L. 5B (83%) DSHERMLFRE ICBAT L. Bk
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HEFFHEE P OFE b B 2 %3, 449 (67%) TCRZ HERF L
TEH, BEUMEREEORER oK. T HIT,
ZOHETE, BALEEEZ Z245HEOFE AL
BB ET 255, MERMLERE7AM 12 —uns
#HTL, ABRLIHBETHRETH ). BPARK X
LBRE~NDEHEL DBV E VI HED B,
PHERER CRAEBREZ TRV AEIR, 206
DS o2 b 323, TR OBEREDIGE
EHEDPCNSLICH T 2 BIC DLW TEE 24 b0
5w, BIETR, FredAd 7204 3—F+4 7
12 & 2 TE AU IEEE VS, temozolomide®, topotecan”
7% E O L WHEEAL ritiximabD BRSO £
&S T3, KENational Comprehensive Cancer
Network D2005EDH A F 74 Mz T hH, 605%
Pl EDO & E 123 TE 2 R ) SRR SR I8
2XH9BOHSNTB D, BROASBEEETEOER
IO AR 2L RRE R O T 582
BRHEZWHIESY NI PPEELEZ NS,

=)

Auto-PBSCT fif i O KL, 605 Lo
Rl 0T 2RO o LRk L 3, 2R
B2 ME1T L i\ igiEkid, PCNSLOFMISE L LT
SHEENLR LD LTRSS 5,
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MEREFEED VI/INEICHT S

MTX kg@ TREDRRBIEE S

FHER) RS A2 v

POBSRD. g B,

[IZU&IC]
FHIC BT B MEFEEME ) > 2 E (BITFPCNSL) 2
N AEMEREIE, A b P L Fe— P RB(EHEE

(HD-MTX) # i &MEHE 2HT 2 L2 Ay THD .
fERT DB FRR A 2 LA 2 @B/ o TE T3,

bitbil, Yh o 8EEIC X 2HD-MTX 2 [T
LTETED, SEIZORBERBEIH L LI,
fEHEIREIC b 2 R R & i Bl EE S 1< B
T3 EAEHC OV TR R I A 7=,

&R & FE]

19814E D> 52006 53K £ TOFI25E M IEH L 72
FREMEY v EIRRENI4fTH Y . ) LFEEE
Bliznnofcd s, ZDH b, HD-MTX THERE L iE
Blis2flcd b, 9 b4l mriiBIrT (ML TBBB)
BRI E % BFF L 7= BIRAEA (BT 85 =R T H

— RERESIRLD.
HE P2,

SERORE

BREH SRR RiEs )
A 5K

5o
a. TCOMP+/-BibaFHs

TCOMP+/-B{L2E38 13 1992 4F 8 H ~20064E 11 H 12
MEfT iz, BHABUL7H. Bl ke,
FEIE36~76 8%, TIH61.0ETH > 7=,

TCOMP+/-BLFEFEDIBRA ¥ — 2 2R T,
BAR 72 15 E S I Neuwelt Y 5 O LEETH D |
MTX % EEhE R IC X 5 BBBBMLE % DF L T8
IRNEAZTT) & & biT, flDsystemic chemotherapy
DA D P IRED Y — 7 % BBB KRNI R -
TIFZHIET2LDTH 3, 2EOKABRITE=
R D{LEERRE I E T 5 Mz MACOP-B# modify
L7=bDTdH3H, JLHFETIL bleomycin D5 1345 2
BHEICL T3,

BRI 12, 25058, TTP (Time to Tumor Progression)
T L 72,

% Bilateral internal carotid arteries and a dominant vertebral artery were catheterized
through the femoral artery by Seldinger method under neurolepto-analgesia

% 20 % mannitol was infused into each artery to disrupt BBB
% MTX (1 g/one artery) was infused in 5 minutes successively (total MTX dose : 3 g)

% Cyclophosphamide 350 mg/m? iv in 60 min
40 mg/m? iv in 30 min

Therarubicin

Oncovin 1 mg / m? (one shot)
Prednine 50 mg/ m? (one shot)
Bleomycin 10 mg/ m? (one shot)

3 These chemotherapeutic agents were expected to reach their highest serum

concentration during BBBD

-
Serum
concentration

BBB opening

X 1

Oncovin, Prednisolone

/ \.‘ 3q
* min
Therarubicin [

Bleomycin
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b. %4 RS

200045 A ~20064F 1 A 12 % |} T performance scale
(BLFPS) #50~1T& APCNSL 91l (BHE7HI. Ztk261.
i 54-747F . FI61.27F) 1o L T, FE rinformed
consent D b & (2% 3 F BRI AT 2 BT L 72,

MRS I3 JRAl & L T1.2Gy X 2[8/H. ##H60Gy
(2M40Gy. EAT20Gy) Z BIE L L. 26l BHEETO
{tzE : (TCOMP+/-BAL4E#EEE 76l ACNU+VCR 1
#l, VP-16+ACNU, VP-16+CBDCA 32 H BhiE#: 1 1) #
BEF L 72, TCOMP+/-BALSEREE % JEAT L Zedr o 722
FEMIE, SEAIRZMSEROERIC X o> TTCOMP+/-B
bR IR T 5 28R 0 EHcH 2 BHHAL /-
FEFTH o7z,
c. Mii# PCNSLAEH

19814E %> 5200645F K £ TOFI254EM/MIZ, 70 E
DORAIRFEEME Y > ] JEREF 2361 (B 1361, k106,
SEHR T0R% ~ 86 7% 37458 o L TR T 7=
BENAONEIIZ. FHTRMB 20, FHT+BE R
(M radiosurgery 248) 74, Ffi+H{LAAEERE 601, Fl
I - {2 FR B 8 1 (PIradiosurgery 161) TH -
Teo

TicEH Rk 1. RIS T46~60Gy (F1548.8Gy)
DFRED3, Radiosurgery TI320~30Gy DFREIIZNH 7
NEFH I T3S,

bW & LTk, OHD-MTXIZfho b
BEZOFHA L7z b 09fl, @ACNUEEM3F, @F D
fl1lTH -7,

7B, ALEEEA O R R IZ 70 AR D70%
RHEMEFEHARE L.

[i& £]
a. TCOMP+/-B{baE#E OB B
ZTh#13100% (CR30, PR7) . TTPHUL{#i29.5% H

(1~884 H) Th -7 (H2),

AT ERREE 5 S 0RE X, FIEEMZ 161, B
Bl ataims 260, 8 X OREE7 > F— 216 (&
EARHE) Thot, ZNGEMIZZ DL P X v h3klG
ENFTLMEBICER L ERTH D . 2fIRER
BIFE Lofedd, DBEOEFATIO LI REIHED
FEFRDO T, i, MTXIC X 3 BEMEE X
BEL ko,

b. Z2rHERR BN OGN

s EIaREIZoFeflicB T FE@AD BE TS
CEMTEE,

BHBFHNICHEHZRD 2o HHIZ4.1~3757
B (FE19.757 B) ThH o7,

MBSz & b7 ) R IEERE LA . BBE
b coMOBIESEORED, BEOBHEL
(GRTHEMLTWS EBbNEFARED 2P
p
c. wlliE PCNSLAEH DRkt

2HOEFERZATAS E3v A6 H 122 A,
184 A. 245 A TOEFERIZIZNEFNT2.3%, 59.0%,
45.4%,31.8%,18.1% TH > 7=,

EHEEOBMITATA S L, FHTBEMEEH) ., F
Mi+HCHERE (T 60) . PP RBRERE (6 H)) . Fii+
FC ARG RERE R 12 B 1T 2 IGATOPS B &
CEFHECEE B2 FnbTo ko icko7z,
PS:3,2.7,2.8, 2.4, L FHAR (F32) 1 1.0~137 A (1.1,
2.9~28.8% H(9.6),13~50.54 H(20.5),1.4~2734% H
(143) THh o7z,

7o, fbZERGER T 0 £ FHM (F1) X, OHD-
MTXICfli D bEfEEZHAL b D 1 1.3~5057 H
(22.3), DACNUH 1 1.6~9.6 H(3.2), ®Z Dfh:2.4
ryHATHo7,

%
100 I TCOMPXB N=37
80 [~ TTP :29.5 months
60 [~
40 -
20
1
0 & 10
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a. TCOMP+/-BibHaE DA

BEOFIZ BT 5 MFEFHREME Y v EOEAEN
BWEELTEIONTWVLS HDIE, MTXAKR{LERE
% (HD-MTX) Z BT &4 Th 6, BUuBIaR25 2
METIHETHS, 2 LT, —RICHBNEREY
YoAEIC R L THEST 2 L5 CHOP:: & D ZAI6FE AL
EEEEE, MEFEEEY Y AEICIESE ZhTw
%,

L L%25, EEMCER L -REREEY ~
SIERERIR, MBI BT w3 L EZENT
W 5 EFEEE ) o EERARIIN L T, kRO
SHIEAEREVSHEICOMRZRTILIZ, Pk
POTRELTWS, ZOZL2EIZ T, bhb
NIEMIXOERBZAIRMICARTBIEICE
2T, ZOAPHEXBER I TS L L bic, MikmEE
PAZBAIETMTIXD A% 57, o fERLEEE
AoOESAMARE XSO L2AMNELT. b
NbNIZ198IFED S, FEBEERIC X 5 AR
FARULE % 0FF L 2= B ek 2l L TETw
349,

M BB PR AL % OFFE L 7= BhiE{b SRk 1o B
L - ERBESOAIHE. (R ENEEZEBZ
hzmEddH 30, bhbhizmiRBEICNT 28
FLERERZ DT, WELEBLMEAIHNERE
Bl Tlxwizy,

ZDIBERGTE R TH B L TIPSR {E29.5% A,

MTX HAIC & 3 KEPARE O RS & Hige L ik
dhwiEZohz, Lal, SHEALERED
BEAIC X AIREREOR Eic 2w TidwWE PR
HTETIKREo TR orBERRTtH 2, SHHE
BEL Tk, BETRERICEETETHYS,

¥ 7. S8 BEEFLEM L TE BT,
BhE B Ic B o T 205, BHREDIET
12 X AHD-MTX fEfTHREER b e THEL TL 3
7z, HD-MTX % D b D DIEIEASHRIEIC 2> T
(BLtEZONSD,

b. BEHRBHBEDORFIZOWT

LR BT 3 LR BN T O IR R % 31
7. (LEREORFTRZ—ETIEEL, H{ETS
FHETIEH 25, 2340 TMST (median survival time) |2
97 ATdH o7, (LFEFEEMTOBRBREMIZ. fMic
BRIFGRERZ2/2L8H2b00, 2L LTIE
BBV EEDLE 2284w, chik, BRLE
X 9 % HiEA OBBB & i@tk RIE L FEAIEZ DR
B 5 AT 05, YT AERE LD S AT,
WEZBBEOREE A L Tw 3 HREHEE LS
5 EIIREETH B,

. Z OIS O
BEHRESE IO W TR, 2REHEECRR

= [

T50Gy (1fraction 232Gy & L C) OEETH 5 48, 3F4E
HEFEFREOHHIC b T, BB T 218
MICZ->TETWS,

Shpzinid, Bt v AEREES VA —< L
BELD, BHERZEREDO TRVEETH .
ZoHRENE OIS ERIIC IMFTEs LEZ
bNTER, CORZXBMIICEREL TAHB L,
Davey 5(1993)7 13 %53 8l &R 1& 5 (64.8Gy. 1.2Gy X 2/
day) I TRHNAHE L . MSTI02BORMEZHF T3
25, 6BIDER T2 L ICHEEN B2 RO 120,
ZD7=d 70 b a—lidik & %o T B, Laperriere
5(1998)% 1213 b £ 4 HI &M S (50Gy. 2 Gy X 2/
day) BEIRT10HIi6H L. MST1I7THDOH@EZE T3
B, ZOBBL DAV IZAPHEDH . WESED
BRENLTVLR L FVIEWERERL VW3,

ZhBIEER, LB £ ORA L 72 B ofE b3
B L 7> TL %, Dabajab(2003) 213 ff AL 22 ik

(MTX 3.5g/m2, Idarubicin 1.5g/m2 X 4days, AraC 2.0g
/m2, dexamethasone 40mg, CDDP 25mg/m2 X 5 days) +
(BUdR 1.5mg/m2)) & %43 #I 2R S (45Gy. 1.5Gy X 2
/day) Z9BIIZfTV>, MST18.08 DELER B72d3, Z D
BEEL U X VR BT . BER L IRERE
NTLBRLIRVARVEHERSN, 7o ba—Liz
kL Ho>TWw3,

Fisher 5 (2005) ' V& §f i {22 i (MTX 2.5mg/m2,
VCR 1.4g/m2, procarbazine 100mg/m2 X 7days, 1,3,5
i) X 5 cycles & fafT S &, @E OLMHEH (45Gy) 66
Bl Z45Hl2hEES (36Gy. 1.2Gy X 2/day) 164 T bl
L7z, MST36.9H. ZoHl&RiEat iz iEEEoF
ERESVHRTELOD, FHIBIEES LD
7oo WEBIRICOWTOEREL L M. —H.
Ilerhaus &5(2006) ' 13 B FI{b 22 [MTX 8g/m2 X 3,
AraC3g/m2 X2, Thiotepad40mg/m2+5mg/Kg X 2, BCNU
400/m2] FEATE (SR IMEMIIEE 2 1T\, 2 08ic
%5 B2 (45~50Gy. 1Gy X 2/day) 23800 L T
%, 65U T D30KEHI T, 23 PR e E T E 1,
SEEFRIII%TENE TORME%E LR D, HE
— RS oHRS ORI ERRETh - LiERL
TWw3,

bbb OSSR O T, EMNHH & vEiED
BVOTHER L L TOHE Lo HkL v, BED
SEEHOREZ A3 L IFHETE o, 7
L. X ERINT w23 X I RifE2 P 5 X
) R EE LA OHE IR L ko T,

S, SoEREEERTORBHREEZIET 3
CEMEACHETH D, T, EEEMAT
OFETH L ICERAENEDOOhZ LI3EZT.
SHSoHEHEEZ S 2 THAT IHREEZL W
LRERRL 7.



Neuro-Oncology 16(2), 2006

%
= N e
100 L REEME N=23
80 MDS :9. O months
60 |
40 [
j
20 I~
0 [ IyI‘S
5 10
X 3
d. FiiE PCNSLAER O iE 7
i PCNSLAES] O G HERT PS 13 2RI & < | 20 4) Kroll RA. et al : Outwitting the blood-brain barrier
R g5 N e (L E R M T LB Z s (% for therapeutic purposes: Osmotic opening and other
Vi, L7edsoT, ZDIREHEDPSICHA L TE means. Neurosurgery 42:1083-1100, 1998
fERAEES & AT, AFEHEIR2EICPIED AR 5) Siegal T. et al : In vivo assessment of the window of
TH 5D, BEEOERE L TIREZE6HBEICREM barrier opening after osmotic blood-brain barrier
EEEBSVEASEARI e, T, {LEHRE disruption in humans. JNS 92:599-605, 2000
TIFHD-MTX IZ T I fifT T E T, 6) Groothuis DR.: The blood-brain and blood-tumor
BEEERIC S & W ) RE RS, T ADLH barriers : A review of strategies for increasing drug
5T A7, Rl D casebycase il 6 T 5 &2/ delivery. Neuro-Oncology 2:45-59, 2000
DHEETH 5, 7) Davey P, etal : Phase 1 study of hyperfractionated
HIRTIE, AL D CHERAO 7R Fa—Le25% whole brain irradiation(HWBI). In the treatment of
HL L9 ERTIC, FEFAICBWTFESI N SHHE primary cerebral lymphoma.
PTREGNCHBT L, 8EE2T OBRE LiGmE X Clinr Oncol (R Coll Radiol) 5:159-164, 1993
3 &2ER, EFIC X - TiE, ECBURHRBHIC X 8) Laperriere NJ, et al : Accelerated radiation therapy
ZEEORFHHEIC L EH A, ATFEA FREI for primary lymphoma of the brain.
Ko TEMOEMRZES LI BRNIBRILITY Radiother Oncol47:191-195, 1998
BLDTRRLHLEZITWS, $iz, BEAHR 9) Dabaja BS, et al : Primary central nervous system
EILHT> Tk, BFEBROBEZ T ANTEDOE, lymphoma : Phase 1 evaluation of infusional
FIEDE~DBHROREVREER L L5, IHIT bromodeoxyuridine with whole brain accelerated
HBD3, MAAD living will iz 5 { iERPIEFIH D fractionation radiation therapy after chemotherapy.
b, BEHIETIEFLEZ SN, Cancer 98:1021-1028, 2003
10) Fisher B, et al : Secondary analysis of Radiation

[3z k]

1) BHEE: PRHEREREEY v BB &
AR, MFES6:195-203, 2004

KA 0 PIREERERFEE ) vl
Jpn J Neurosurg 15:177-183, 2006

Neuwelt EA, et al : Primary CNS lymphoma treated
with osmotic blood-brain barrier disruption : Prolonged

2)

3)

survival and preservation of cognitive function.
J Clin Oncol 9:1580-1590, 1991

s 1

11)

Therapy Oncology Group study(RTOG)9310 : an
intergroup phase II combined modality treatment of
primary central nervous system lymphoma.

T N eurooncolo.74:201-205, 2005

Illerhaus G, et al : High-dose chemotherapy with
autologous stem-cell transplantation and
hyperfractionated radiotherapy as first-line treatment
of primary CNS lymphoma.

I Clin Oncol. 24:3865-3870, 2006



Neuro-Oncology 16(2), 2006

12) Fili =, fib : WiiEEEY A EOEF EORM
i & Diffusion MRI O FfE,
Geriatric Neurosurgery 14:33-38, 2001
13) HARBEHE], fii - SEEEMEY) v EORRRE &
HEREF1%. Geriatric Neurosurgery 14:39-43, 2001
14) FEE—, i BREEEY) v EOTFEARRA
FiT 2T OS],
Geriatric Neurosurgery 14:51-55, 2001

e L



Neuro-Oncology 16(2), 2006

BREPREERY V/INEICWTT S
second line PAVEE:

PAV Therapy as a Second Line Chemotherapy
for Recurrent Central Nervous System Lymphomas.

HMRFETTE RtiEs R
IR AR R, SR AR

Key words : PCNSL, PAV, chemotherapy

[E 5]

Methotrexate (MTX) 2Ud KBRS Zh k Lzd
MR R 1) > 23 (central nervous system lymphoma :
CNSL) D& 71 b a— VI3 il B IF R R %2R
THLRA L L CRFEATIATE I8 L oo SEFEFRRRIC,
MTX D 5%, temozolomide, topotecan, rituximab
72 E O L WEH 2 F o - BREUERESRE S
nTw 3y, SEFL L, BHCNSLIZH T 5 second
line b 2E 8 ¥ £ L TPAV # ¥ (procarbazine, ACNU,
vincristine ) % HafT L. AR B L CRIfEAIZ2
SRR L 7=
O %)

2004.9 5> & FARAKETHHFE L 7 FHFECNSL 501, F
i 1 19~561% (FH944.45%) . BEIAL ZiE4A. P
WERER B, 2K 261,

R 3

PAV i (PCZ 60mg,*’m2 x 14days, ACNU 70mg/m’ x
1, VCR 1.4mg/m’ x 2) #J[A] 2 — 2 DZHEIZPR 3,SD 1,
PD 1, s a—2%i32(2-3), EZHE (CR+PR)
80%. HETHINEIZNSE (CR+PR+SD) 13100%, PAV ik
BorhES IRz Sy A, hEEFERE (MST)
13634 H (6.3,2.1, 6.3, 20.3+, 10.4) THIH BB D
& DMST 1240.1 4 H (66.0, 41.7, 26.0, 40.1+, 17.8) TH
7, 2 T—HCR & 725 7o, ERHERIEET (SRS)
33PN IER 4[], BT RS 16, Grade3 DI+
BRI 4, I/ A 241, grade4 DIFERERA &
BUMAE 23 1 IR D & e,

(RS )

FFCONSLIC A § 2 {LaERE L LT AR —E
DGR R % 7R L f2, — 17 Tgrade 3,4 D ML L
KICEDH 5N, fulldose TOMFEIR S IZEEETH B =
L%, REEREDBHPLETHZ. Xa—
APl £ TS, SRS %2 E D RFTBUHEEZ AT 3
Z L e—EEoRSEHH ST N, FTEFRE

74

FFF CNSLIZ X § 2 a3 option D —i%k & 7 % Al Hg i
Db B,

[iZU&ic]

Methotrexate (MTX) SR KB G5 20 & Lih
M H#ER V) 7S (central nervous system lymphoma :
CNSL) DIEE 71 b a—) Vid i RIF 4 21 R % 5
TH, AR E L CREEATIRRTIZEEL 'Y, CNSLOTH
FREOREE L TR, FIEE 2 FUAIEL PT W
Z L. L& LSHELL ETHEF L plateau phase 1 F7E
Liwvzidbifons, Lrb—BEFETS LE
BREOBE IR 2y HOEFELPHFTER, B
FEHFERF IS, MTX D125 %, temozolomide, topotecan,
rituximabZz £ DFT L W ZA % F W 7o BRRGAERRE
DHE TN T3, SETA IZ. BFHCONSLICHT
% second line {L2E 1 & L TPAV Ik (procarbazine,
ACNU, vincristine ffF) % ifT L. 1&EAIRE X UFEl
fERIz > EHET L 72,

[WREFE]

2004 4E9 H 7> 5 I K EESEE S BHSPE TiaRkt 2
fTo7-HFCNSLHlZ R L L7z (Table 1) . Flipid
19~561% (P44 41%) . BEIA L ZMHEAANTH D, b
PR RIEFE (PCNSL) 34, 2 X261 TdH - 7=, PAV
i, 1B H BICACNU 70mg/m* % fiHE L, 1B#
8,15 H Bz Z L Z L vineristine (VCR) 1 4mg/m” % #HE .
Mz <T2HE? 5158 B % Ti#fi14 H [ procarbazine
(PCZ) 60mg/m* FE #5217\, FEIPAVEEIC X
2 B HiINH Dnadir H5B ¥ 3§96~ 8RR T A K
#hiEL, HE3a—2 L LTHEfTL .

BEAROHE T, BREROZ L E¥CTH
3 VIEMRIC & 2 EHFEORHZT o7 $-HE
HRICOBEEL 1. EEHEKOEHEIZCR (complete
response) [ 14 18 23R EL-50% K 1 @ 45 & PR (partial
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response). -50%72> & +25%7K % D355 SD (stable disease).
+25%LL_E D 8 E 13 PD (progressive disease) & A L
yra

[iE £

PAV ¥k % 1 fT L 7= SEEBI O WA EH £ T
DHAME. #IHA high dose (HD) -MTX FFi: D i5H 2 — &
¥, AGrREERG E O, KEEORE2—
A, AEEEE o —2, 22— B T 5 UG,
B ORI D E, Table 1R L 7z,

APAV IEEFIEl 2 — 22> 6 B H % OIS
122H (63-405+H) . #HEED & B/F £ oMM
9471 H (210-994H) Th oz,

FEF 1 IZHD-MTX 4 2 — A8 12 & RS 40Gy fifT.
ZOBICEREL S RATEFEICH L TEH7E D stereo-
tactic radiosurgery (SRS) % JifT L. second line {L#f5#%
& LTPAVIEER20— AMEfTH. —HPREZ D7,

Tablel

Summary of Scases with CNSL treated with PAV.

ZTOHHEL, 2HRETRD- D20 —ATHTL
720 FEHI 2 1ZHD-MTX 2 2 — A §& T I 2 RIS 40Gy
BT LCRE B oz, ZOBIBRERIZY A EXRE-D
b, R-CHOPZifT. EICTHBENICHEFE L. 14Gy
DJFFTEMES % T\, PAVERER23 — R {To 72 %5,
23— A H&E$ X b v EIE 2 & FLnERE %
&7 L. 1B % TR, OHEREE % 58 BT L 725,
A BUMEE & 72 D BT L 7z (Fig.Do

SEFI 41253 — 2 DHD-MTX#HCRTH > 7205, 9%
B#&ICHEF L. £EH40GyfTVCRE R DT, D
BEFE L7225, second line{hi&@EidE & L TPAV 20—
A ESRS 2[HJET L, CREZ o7, L L84n B
IZFE4 % L. PAVOIMLPEN & RENGERIE L & 2
HEETH7TI v IBEVI Lo, BEHD-MTX
Z4a—AfT>TPRE G DRES BFEESTTDH 2
(Fig.2) .

PAV treatment

Response

No Age Sex First No.of Timeto No.of Tx#l Tx#2 Out-
TP

MTX PAV Tx

Survival period othars
come PAV~ overall{Day)

1 39F 212 4 1791 2 PD
2 54F 994 2 1187 2 PR
3 56F 559 7 591 2 PR
4 54F 378 5 594 2 PR
5 19M 210 3 223 3 PD

PR

D 190 1981 W s7h

D 63 1250 W+14Gy
CR D 188 79 W

A +608 +1202 W s2m

D 31 534 WSAIC

Resp: response, Tx: treatment, SD:stable disease, PD:progressive disease, D: daath,

A: alive, RTx: radiotherapy, W:whole brain radiotherapy 40Gy, SRS:stereotacti

high dose AraC.

2005.9.7

Fig.1

gery, ArC:

(Upper) Axial views of FLAIR and gadolinium-enhanced magnetic resonance image (MRI) of the patient #2 taken

before the first course of PAV therapy.

(Lower) After the first course of PAV therapy, the patient achieved a partial response.

-75-
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2005.7.11CT

2005.6.30MRI

PAV 1 course ffi{T: CR

Fig.2

CT: edema. FEEDE/NE2EHS

2005.11.7MRI

(Upper) Axial views of non-enhanced CT, axial view of FLAIR MRI, axial and coronal views of gadolinium-
enhanced MRI of the patient #4 taken before the first course of PAV therapy.
(Lower) After the first course of PAV therapy, the patient achieved a complete response.

PAV LD FIE 2 — 2 DIGHFFIRIZPR 3,SD 1, PD
1TCHoth, PIEa—APDTHofEFfb2a—R
Hiciz—EPRE %o 7z (REFIS) . FHRE 2 — A%
122(2-3), XN (CR+PR) 80%. HEFEINHIZIER (CR+
PR+SD) 1£100%, PAV iR thia e A I5.5
& B LY (MST) 146.3 A (6.3,2.1,6.3,20.3+,
10.4) THIHATEHERRIGE D & OMSTI340.1 4 H (66.0,41.7,
26.0,40.1+,17.8) ThHo 7=, 2 ¢c—HCRE DTz,
DFFEEE & L CSRSZ3HICHE 10 B, JRATHESHE
$Z2 1 HETT L 7=,

HEFSUIMEFEEDGE T, grade3 DIFFERREA4
@, M 245, graded4 DEFRERIFEA & BUMAE A3
F10IFES 6., G-CSFO#RE. I/ zE L 7
FEFIASZF N F 4], 1ITHo7z,

[# =]

[ National Comprehensive Cancer Network @2005
FEDOHA FF4 Nz I, BRI I3 2R
MEE A8 I FEFE L 72 b D14 & D DALEEREE 2 4TV
ARG DR IETT DEERIC 1. LIATHD-MTX TR
G ER L b DRBEID-MTXEREZ, /G
DFFOHI TS RIAES R I N Tw S, .
60 5% L _E S inERE B 12 13 SR B 72\ 2 I R A
52 ENEEF L WEEINS, LI L. £ DIEH
TIXRIHAREEE & L THD-MTX Bk B T £ BRI
BEST, 5l EHE 2 ERESTbh T3,
WHEE L L TOHD-MTX L TCRS 5 \» X [ES
AN D3 RkRE 3 2 FEH T I3 HD-MTX & ik % 551 ik fi

o

T5Z LTk, BOBIGEZ I E © T
TBIEZRZ I LHBEILZ 2. ZDBA. MK
EHEDTI0 2 — AL EOHD-MTX #iE % Bt
=TH 3%, ABRFICBTYH, HD-MTXBEksa —
AWTCRE o T 2B THURMRIGRZ /L. £ B
WCHNEBICHHER S/ LENZERL TWw 3,

AR, BHERD 3 L IZERANEY) v B R &
LT, MEELZSSH L WHESFEOHRELDHD .
temozolomide T1326%DHZNHED. topotecan Tl37.5%
DERED HFED & iz, KM MEHEEEE G L
TLEBRE DM AG DY TII3ELEFE3.T% L BN
TeHAEDE STV, CD20 %I & LI T8
HIIEHEEE T H Srituximabld, PHREERLSD Y »
NETENBE#Z H T TV 505, BAOBTHEDS
FRTHDZ Lo, MBEHEECHY L TIZREAR
ETHRPBOONERELH 2 b0, EEAE
Bioxt L CirBRSA+aTHh 5100,

Levin & (ZPCNSL 1661 1= % L €, PHSEESfEH# 1
AU & PCV B U hydroxyurea (HU) fif g %
19 Z T, PREENRZ4 7 B, 25%EFHIR %
655 RICIEIX L, BEREETho L EHELTY
%12, ¥ J-Herrlinger & B ¥ PCNSL 74l (< %3 2 PCV
salvage chemotherapy C22%1586% (CR 57%, PR 28%) .
REEFREIZI6r AEREL T Y, Rxixih
&b A THEAINTORWCCNUORDH D
IZACNU % Fi >, HD-MTX - B #59% H: # @ second
line (L2 & L CPAVERIER T 7,

AEETIR EROML . BRE, HENFIRS
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5. FFECNSLICHN L —EDRBRESED s h iz,
—77 Tgrade3, 4 D& E BN H% { OFEFTRD
541, full dose TOMEFRIGEIZIHECH o7, T
nadir iIZE % £ TORIMPBHEE (., Xa—2PAV
BERR E TD6~8 BB D 7 5 v 7 Wi I IEE O H
B AREMN SV 2L, PAVIIRI 2 — A 55
IR EIES S 2 WidSRSR ER T A Z &
TraozRrREGIEzET Z L 2atd s a8
Ex v BRFICHEBRREO A ZSRSTHFEER
2HELERATH 22, MBI FEERE
EEHBETZ L2 FHTET., PAVRER LD
systemic 2 {LEFRESMHIEIC 2 B LEZ 6N 3,

SEIObNbNORER T, FRRFICPAVIEEIC
Iz, SRSCIRATIES # BEEMGT 352 ¢ C. B
FERF R 6 OPREFHRN 7y HOEGBE S L
Teo FITIXIEL EFXFHEZBIECELEND DD,
¥ CNSLDiG# option & L T, & { % T b palliative
T3 d 555, PAVEREE +/- SRS % &8 7 RPTHURERE
Bk BoupEERHB LEZ OGNS,

[ ®]

WAL NIRE B CHER IR 1B % L 72CNSL
1204 2 second line fL2EHH: & L T, PAV B2 fitifT
L. ZOEERCBIER Z8E L. AFETIR
ZRE, WSRO RS, —ED BB REH
wad 61z, —75 T grade 3,4 D IMIEEEDBRICTED
5. fulldose TOREEIR G IZEBETH 5 Z L 55%,
BREBREORABBETH S, Ra—ApBE T
IZ.SRS% E D RATBSEE L AT A L T—E
B OBBHEI TS FETR2ERHCNSLIC
B B B option D —ik & 2 B AREMEDSH B, 15 D
EAOEH L REROBRFABHBETH 3,

[3¢ #K]

1) Ferreri AJ, Reni M, Pasini F,Calderoni A, et al, for
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3) Reni M, Ferreri AI: ’fherapeutic management of
refractory or relapsed primary central nervous system
lymphomas. Ann Hematol 80 suppl 3: B113-117,2001.
National Comprehensive Cancer Network (NCCN)

Clinical Practice guidelines in Oncology. Ver. 1. 2004,

4

http://www.ncen.org/professionals/physician_gls/f g

uidelines.asp # site

s i

Batchelor T, Carson K, O’Neill A, et al: Treatment of
Primary CNS lymphoma with methotrexate and
deferred radiotherapy: A report of NABTT 96-07.

J Clin Oncol 21: 1044-1049, 2003.

Herrlinger U, Schabet M, Brugger W, Kortmann RD,
et al: German Cancer Society Neuro-Oncology
Working Group NOA-03 multicenter trial of
single-agent high-dose methotrexate for primary
ceniral nervous system lymphoma.

Ann Neurol 51: 247-252, 2002.

Reni M, Mason W, Zaja F, et al: Salvage
chemotherapy with temozolamide in primary CNS
lymphomas: Preliminayr results of a phase II trial.
Eur J Cancer 40: 1682-1688, 2004.

Fischer L, Thiel E, Klasen HA, et al: Response of
relapsed or refractory primary central nervous system
lymphoma (PCNSL) to topotecan.

Neurology 62: 1885-1887, 2004.

Soussain C, Suzan F, Hoang-Xuan K, et al: Results
of intensive chemotherapy followed by hematopoietic
stem-cell rescue in 22 patients with refractory or
recurrent primary CNS lymphoma or intraocular
lymphoma. J Clin Oncol 19: 742-749, 2001.

Schultz H, Pels H, Schmidt-Wolf 1, et al:
Intraventricular treatment of elapsed central nervous
system lymphoma with anti-CD-20 antibody
rituximab. Hematologica 88: 753-754, 2004.

Eric T. Wong, Roy Tishler, Loretta Barron, et al:
Immunochemotherapy with Rituximab and
Temozolomide for Central Nervous System
Lymphomas. Cancer 101: 139-145, 2004.
Chamberlain MC, Levin VA: Primary central
nervous system lymphoma: a role for adjuvant
chemotherapy. J Neurooncol 14: 271-275, 1992.
Herrlinger U, Brugger W, et al: PCV salvage
chemotherapy for recurrent primary CNS lymphoma.
Neurology 54: 1707-1708, 2000.

AMREERE, PIEE, BFOS, EESRH,
BSOS, AIWE—, ILOE—, B,
FHEM SR, thHERE, BI5E, HES : ik
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EENEEEREDENZEICE TS
123|-lodoamphetamine SPECTDE B

The Diagnostic Value of '>*I-IMP SPECT in intracranial tumor

FPRFER LG ARRERIEIR R R

®AR %, HH

(=)

12 Jodoamphetamine (IMP) & FpX 1% 5 D % )
v LU RRIVICER T 21EE 28 L. Single
photon Emission Computed Tomography (SPECT) R
TEhBOEREET 3 LREIN TR, 7t
Ttk ) > LA T O RIES T DIMP SPECT DD
RAARLWE TN T2, RLFHEBAEBIERZE
ICIMP SPECT 2T L. Z DHAMEZBE L 7.

[ %]

2003 4F %> & 2006 4F 12 S A F PR B b i< ABe L 7z
ERERATR. BEATR & b Y v 8% 55 195ER 2 3
RE L7 HRNZBEHE sl L1100, Flnid16d»
5 847 THRAEGI R T H 5. JHEZ W IIDiffuse Large
B cell Lymphoma (DLBL) : 7{5l, Burkitt Lymphoma ® 1
#. Glioma (astrocytoma~Glioblastoma) @ 6fl, %%tk
BE{LAE (MS) : 16, B2 < 161, FEEMIC TREDE
A : 3BOWRRTH 3,

[ &l

IBLIMP 222MBgR HHE L. 150B ORI, 4~6
RIS OEREE RS L 2, ERICX > Tid24, 48
R OB 2 e L 7. £ SPECT &

g, LA ik, BEF 545, W REX

/N N

ZFEF L WIDGHIE 2 17> PR AR 2 3 L 7.

[5E 1]
(RER D)

SRR ActE. BAET. WEH I THAE. BEEOK
T. WEEEVHRLIGET L YRENE B o7 B
FEREZRIC 2 L, AL L. ABEREICS-1. BH
JFRIE (MMT 4/5) . BBV RS REE 258972, MRITIZE
HEEIZ3em KOER PP FHFH L IZITH —Cen-
hance E 112 HZEZ D 5 (Fig.1) . IMP SPECT TiZ[F
AL IC BB D & 245 £ Tuptake 2 589 %, EALE
WfiiEfT L. 7EEIZDLBL & 2 & 17-, {LaEmakhE
fTL. BEBRBRIFTH 5,

(REM @)

3RBYE. DT\, FTDESDETHRIE L Ybt
B Llzot, RERIZERE. LHRARS D, R
Al L, ABiICS-0 AFIRIRES ., S50 F 12T
BITARE T H - 720 MRITIE A /DI 2em K D FEH
[ 7 PP A —IZenhance TN B RE L FRD 5 (Fig.2)o
IMP T3 FIER 7 icuptake % F28 72 20 o 7z, HUABHTENE
B i R % MEfT L. S IZDLBL & 2 & ui,
LRk 2 T L. BRIFTH S,

| 24mstiz |

| ammie |

Fig.1
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Fig.2

[#E #]

fEE 22205 (Table1,2) 12 F & ¥ 7z 439Elymphoma
DIEFITH % Glioma, MS, % TlduptakeZ 780 %2
% 7z, Lymphoma & FEAEMERITlx. DLBLO 7
5% Tuptake & 588 72, 2em KD /NI D DLBL. Burkitt’s
lymphoma T l3uptake & F8.8 7 dp - 7z, IEAERREIHIF
26licuptake Z BB, AT A F L BUREREIC X <
FJs Ulymphoma#% R ¥ 2 ERFR#ZIE T d - 72, DLBL
SEOPIEEIZ71%TH D, FREIZ100%TH -
%

[ %]

BV V@ T, IMP SPECT I THEAER D3
HEEIhTED, Z20EEBFIc7Iv L7y —0
BE5-H37RE E LT V> B, Fukahori, Akiyama, Shinoda &
DMEDH 255, BEEOEFA., KE I L THM
IR Zh Tl d o729, IMPSPECT AT R I3 &
B A A, IMfEE. partial volume effect, artifact, WY
MER EOFEZZITE, 2o OEIC X b /i
DN REFEHSIc{wEEZ NS,

Table 1

(Glioma,MS,Encephalitis)
?; ;%J e &L R AL E &%
41 F GBM EEEES 4 cm
84 F GBM PHIHEE 5 cm
83 F GBM fUSHIE BATEZE 2cem 5 cm
72 F AA RN =5 T £ 4 cm
39 F  Astrocytoma (RS 6 cm
52 F  Origodendro B 4 em
59 F MS HIBHIE MIBEZE S8 2 2cm
31 M cerebritis TR lcm

GBM=Glioblastoma
MS=Mulpiple sclerosis

AA=Anaplsatic astrcytoma
Astro=astrocytoma

Oligo=oligodendroglioma
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Table 2

( Lymphoma,etiology unknown)
£ %
P W 4 R R AL E % IMP uptake

15min =~ %> 24hrs
6hrs
68 F DLBL ANt 3 cm +
58 F DLBL R 3cm - —
18 M DLBL 6= T 3cm 4 cm - 4
67 M DLBL 2 5 cm - +
69 M DLBL fIMETA 4 em - +
63 M DLBL 3@ 22" : . :
72 F DLBL /NI 2 cm - - -
16 M Burkitt fHIPHZE HEEK 2o 5 - - -
61 F FEER PR 1.5 cm - + +
76 M LR EAHK 3em 3cm +
82 M FEER P HE 2cm 3 - -
[#& =]

1B IMP SPECT i X % SHZE N ES MR O RIZ

WioBAMEEHET L7z, Glioma. MS. B#8. Burkitt
lymphoma T (fuptake % F8 & T EREIemBL L ¥ 2137
v+ LODLBLRE TIIRMEM 2 D7, DLBLD
ERIZH I IMP SPECT X HM TH o 7243, EE2em
LUF O/NRZE TR HIRA S - 72,

(32 k]

1

2)

3)

4)

B, DEEE. PN B HRFE
HEEEYG, WE B, fth © N-Isopropyl-(1231)-p-
Todoamphetamine(IMP) % F \.> 7=single photon
emission CTIZ & 5 M fEEE 5 AT ML & O BT
FEOMRR 33 :337-344, 1987

Tetsuhiro Fukahori, Takashi Tahara, Hutoshi Mihara,
et al: Diagnostic value of high N-isopropyl-p-{1231}
Todoamphetamine(IMP) Uptake in Brain Tumors.
Nippon ACTA Radiologica 56 : 53-56, 1996

Jun Shinoda, Hirohito Yano, Satoru Murase, et al:
High 1231-IMP retention on SPECT image in
primary central nervous system Lymphoma.

Journal of Neuro-Oncology 61 : 261-265, 2003
FESBAERE. SEFHZRFT. RABER, A

123 IMPSE SR & 2 L 7- BB O RET.
BZEES 33 : 695-704, 1996

5) S.Ohkawa, A.Yamadori, M.Tabuchi, et al: A case of
primary malignant lymphoma of the brain with high
uptake of 1231-IMP.

Neuroradiology 31 : 270-272, 1989

6) Yasuhiko Akiyama, KouzuMoritake, Toshiki Yamasaki,
Yoriyoshi Kimura et al: The Diagnostic Value of
123[-IMP SPECT in Non-Hodgkin’s Lymphoma of
Central Nervous system.

Journal of Nuclear Medicine 41 : 1777-1783, 2000

7) Tomonori Yoshikai, Tetsuhiro Fukahori,

Junichiro Ishimaru, et al: 1231-IMP SPET in the
diagnosis of primary central nervous system lymphoma.
European Journal of Nuclear Medicine 28 : 25-32,2001

8) Yamamoto Y, Nishiyama Y, Kawakita K, et al:
Malignant lymphoma of the central nervous system
with delayed increased accumulation on I-123 IMP
SPECT. Clin Nucl Med 26 : 105-108, 2000
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% %9 DRI IC THREE U 7z multiple myeloma ® 141

A case of multiple myeloma dew to multiple intra cranial homorrhages

W) 7y FERKE BRIV, REERE K- R

A KD, HE EY, TN FAD, Heh 5zl A s,
AN VERES) . HRT Y. WA [P, ik e

(¥ &1

Multiple myeloma O BHZE N LB Y v R EP
B % S MR EEOR T MTd h HEH L
RENZIGAE R\, 36 ICHENBRBRL D R
%3 L 7 EMIZIER I TH 5, SEIFA X, HE
B~DFi#Eic X hBEEFEAHMZ kK L 7 multiple
myelomaDFIHH % BER L 7= - D CEITE R L &0
THRET 5.

[5E 1]
(i)

63/ B, 2004410 HMultiple myeloma IgD type &
Zi, E¥ 7 ) AF ¥ (VCR). 7 F U 74 ¥ (ADR),
A7 04 FiZX 2VADRER ANV T 77V, ATH
4 Fiz & aMPEERT L 7.

20054E3 AR BIT 2K L. FE6R ICHiiiRE %
Bz, AFFL¥FE—FMIX). 27804 P
HERENET L. BEEAEE L L 7, FMESH
IBBEL., SRR ELTHY FeA F, A704
Fofi, 4V Fv4 Fic X 2:8MFALERF~DOF
it LTy7—77Y Yy HARLEEREI LTV,

A9 H28H. MR, Zo0E bAEREEL <.
10H 1B 4BiZ2, EHCT LHEANHMZRD 27
HEEAFE LT,

(RIEESAI AT )

FEEEAIC XS, B L L TREFEE IR
iR TH - 7225, Z OMBIHERIZED b -
feo % OfEA G D EESFECREEELRZL, £LE
TR AR R ES EE 2R 7,

(e - A= L2ER R T L)

FRIML T — 4 12 WBC 5100/ul, Hb 9.1g/dl, Plt 17.4x10%
ul, PT 40%. APTT 79.4sec (cont. 29.0sec) . PT-INR 1.94,
#EH5.9g/dl. Alb3.9g/d1(A/GH 1.63). Cr2.08mg/dl.
BUN 42.9mg/dl. Na 141mEq/l. K 4.2mEq/l. Ca 9.1mg/dl,
IgG 444mg/dl, IgA37mg/dl. IgM 53mg/dl, IgD<1.0mg
/dl. FREH ()

7—77 ) VICk3BERECERERSTZRD
B4, BB/ 7) yPRRITRICHEFE R, 2

-81-

OBIETE N MFDH 2 VIZRBEERKE THM
EAzRO T, BHTR b HBLL - WEME S &2
HEVIEHEBEANOETH -7,

(MR

FeBERE O EERAT R IR HEML v P g TR
BRI 72 punched out lesion 2*HERR T = 7= (Fig.1) . BHER
BPiCT T iD 6 BERTE IS 1R 2 78 &
AMEEEE T IMESFFE L. oI RE b EXR
L T\ (Fig2) ., E¥CT BNk - R0 5E
{7 & I TEIEIC 1T, A CEIRSH D, B
#MCT I Thigh density area & 7 o 7= AR - HFELR
Wb ERHR 2D (Figd).

1083 B o 50 B MR T2 0 1 5 < 1 B P afn R
I3 low intensity area. J& B 5 - WEJE T I (X high in-
tensity area & L THiHH 2 543, CTIC TMEDSH %
EFfir LLAHT B high intensity areaDSFEEE L. 245 DFB
fizic b BHEEERS b0 LEA SN,

FFEIC T lowintensity area % 75 § 302 b 13 1F ., InfE B
23 HEALIC—BL . FBERFCT Tlxhigh density area
LTI E e o - ERTEEEIC b HI 2 R L
7= (Fig.4) . & MRITIE/ANMEARIS> & BREHZE I A1)
RS SN, GHEMER, BREE AREEC
HIEHIIRZE L7 (Figs).

(ABiseRtii)

ABEe#i3 7 —7 7 U v o, BikH - RSO
feEa 8, FENIRECCREBL 7.

EEFR LAV =T72ZEZTHRTERVE
WL, EHEZERIMET L 280 REHaOFER
L 7= (Fig.6) » 2005410 A 27 HBifE 1o THEL L&l
WelEfT & e o 72,

(T L)

FHES PN /M R - R ANREEER, PN, AR EE
. AREEICEBESER SN (Fig7) . Z OfhER
EHE. KBEE. B, EE. BEEC b B BEEi
RO,
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Fig.1
BHEREML » 7 Y. BHEE TS FEMEDpunched outlesion® 5.8 5

Fig.2
SRS BEAECT, THRVINREETR D & SHEE S Ao C R, 7 FIEHE o B HfAS7REE L
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A case of malignant tumor originating from cerebellar tentorium
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Clear cell meningioma @ —{ef

Two cases of clear cell meningiomas
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Pituitary apoplexy associated with sphenoid sinus mucosal thickening: case report
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