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Cancers Dose Prior Cx . Neutropenia
(mg/m2) Grade 3 Grade 4
e e e e e

Breast 225 Yes 30 33 50
Breast 175 Yes 31 26 29
SEEG 175 Yes 24 38 4
Mesothelioma 200 No 23 9 13
NSCLC 200 No 21 24 10
NSCLC 200 No 20 20 5
Uterine LMS 175 No 33 21 12
Glioma 200 No 17 6 0

Ref




Neuro-Oncology 14(1), 2004

INED AL REDIRIR & 5RE

Wy 7y FERNASE AR
AT B

[IEU®Ic]

INBASA N HIB BB TH B85, NEHID3
FKECHFEEDI1>Z2 5D 2BELRETH D, HE,
MRBADEBERBAZEE LA EL, $9/A0 R
ABEDIRICRBEFSHFTEL L) iIchoT,
ZRUCHES THERREES XA ERMEHFET
DOMIAGOHEST - 2B L L TRLEL. $P£F
2T < quality of life b FEF 12 A 4172 IR HHRIE
BWEENBRREL>TWS, AFETIE, DELA
DFTH -5 L HEENR . oLk
IO TFERPRBICRBEBINLERTHIEME) 0
MM & BEEBEAREZE) B, BEOR
REWH T3 L L bIcSBOFBELECRE K
BEELIV,

(&Y >/ R MmE (ALL) ]

MBALLO FHIE Z D40ERIC K E {FESI LI,

chik, FEFEHOEATIEE ., BFEOEHOME
HEbEIC L LEFEORBOBR, ERI N
LOTHB, ¥, BhiBRIBROMAERIZ X
BHEELTL S,

D /NRBALL DR E O BB I3 1960 F I F
ez, FLF=vury, E¥2VAFr, TAAR
5 ¥ —¥ &AW SAEREIC L 5 TREAR
Hickizx, 7L F=vay, E¥ZYVAFroL
2k, AV FLr¥Fe— B LUFMPONARIZL D
RSB LS T 2 L) AR, HELHR
DR EIC G 2B TV 5,

19704EfR IS 12, BRKZ Plic B HERRIL R IC X
3 E{EAEIf DA £ 1 | Goldie ColdmanD{REHIZ
T\ 72 B HASE (LI S Norton Simon DR EH 1257
Wi-FEREAEELR FoEMESEIEE . Th
LEBICBERERBENICERL Ty, BE
T b 19805ERIC 2 o THRKEI D S HERR IR IC X B
EKRENRThNB LI Ich ., BEREZECRER
2IRB LI iIckE-oT,

BERRBOKAE RRED—2ic, HEEE R E
DERBERIRR DD 5, TEHFEEEEIC X D i
RIS A L7 ds, REEEDMEEE

7 EOMMASEED R EMIE L B o7, F i,
BiEE 72 & D A A b EEG RS 2 Z I /-8
EFETHELRET B ENHSICR ST, 2Dk,
AV FL¥e— P REFEECHEORHLIC L 2HTHE
T 5 B S o R PRI S B E o RSB THA S
Ny, ZORR, REFOBETHEMEFRZE
MmEesZ L BERAERNZEETEZ L2
AREL 2 b, EHMHEBH IRETE TS A
IEOBEIIOATDONTVBY,

—H. ZORIC/ABALLOSEEST EH, %1
DFEERFVHS IZE N, T 6DTRETD
SHEPNIFHEY A7 ICET T, BEE34HICE
ALIBET S Z L BRE—RINTHSE, Thbb,
BRI AIBEOEICN L TREZeE2EHRL -2
YERGEDOTET. BHY A7 DBEVEHCN LTIk
& 7 LRk O EiLPE MR iEo I X
3 L ESRGEEOREISHAALN T LS,

FEEFOPRT, kb L LEEMNICEERX
NTEHDIF, WHRROERE QMR TH S,
FERTIIRAR P10 L ToFHEHSE{, AmER
BTREEOERN O FHIE, Eih L amikii
{LEFEOEBODTHAMiELZET Z L&, &E
DRI BV THRERIICAvwehTw 3,
AT H DR & QMR O M ELEIZOWLT
. chETEMEI N —Tickh bbb Tho
7= H5, 1996 4EIZNCI-Rome T EHASRIEE N/ Z o
R—EEZH WA Z Lick b, BEOBEKIERD
B F RO G RRE O LSRR IC 2 5 &
FEhTws, (ED)

(3 1) NCI-Rome 4%

ey = 78 FH1—om,
(standard risk) B fER 50000/ 1 1R
AN R IEI80%
%Y A B (high risk)  |HREEY A 2 Ut
G EFEEFRITIG5%

HiEfEoREaEdERE b EELTFREAFTH 3,
747 FN7 4 7THRAEEZETSALLIZDEDALL
DRI5%%E HD, RARBRDNETLFERRTHD,
HEHEHOBRKE7O r a—LBUREIRLTHES,




Neuro-Oncology 14(1), 2004

MLLBEFOERE L 2 EE2E T 32 ALLIZ/AN RO
ALLORI8%% 5, HICHRFIZTERAR T, LA
BHILFic N 2EA0 70 b a— L TigEIh s,
REBERNIcEALFEEFO—2 L LTHERE
BETWBDIE, FHRRERICETH S, bebe
T AV ACCGR I N — 7 HBEBE N EFOEHIZE
73 aiMEfAOBEESFERTFICES 2 L2HE
LT3, FA YBFMDZ L — 7 67HED R 7
o4 F#EIE X0 1E OFEES O R MR H
10000 BE & 10008, Lo BETlX, BiE TE
EFEPHEEE RS LR LoRERDHD, AT
uA FRIGESEEL>ERLPERTF L L TH
ZHUTEY, 208, cCGRIN—TFickh 2a5a4
FRIGHEA BB TH BB OLEREmLIc X b F
BOWEI NS I LPREIN, SEOBEERERD
BREERIICA T a4 FRIGESILD AR sty
5. F7-EREOMETFERZ (minimum residual
disease: MRD) b T L FHE ICHHBE 4 5 & L 3 RE X
., SBROBFEFIMLICHEFEI T a0,
NRALLD75%LL ED B TRIEFSTTREIC 4
SRBETY, RBROMBIRELTAARL B,
INFTOBRBEREDM i F i {bEFEHbIC
I D/oNTELD, BEOLEIEE WLEEET
LI L7 BERIFEL, ZhonBHFic L Tl
REOLFREBRGE OB LEZ NS, &
N6 DIEHOWI D FEE L BEZ HEOFHRETFH
STt 3L, BEF o774
REDHLWFRIZLAFERTORERICHFEXA
TW3, £z, —HT%L LD BEIZREOEHF
EBEL TR, IhonBHFio L Tiibifk
BERPT TEMNE E O e EER R T A Z
EEEN A,

[REEBEER mE (AML) ]

1980 AT F TII/NRAMLIZ Z L O TFEFE
DEBTH 572, 19834 DLampkin 5 DI IZ ki,
BMREARIIT0%, 2FEBROEMERRIZ2%E SN
T332, Zofiziz, REEED 7 O i LEH
EDOATRA+ TEMBHESHE—E 22 aEET
brrtEZOGN TV, LEL, BHEBELEED
& 9 IS IE MR B Ml & OB 7 < |
BHEFF—B3TLbR2» 080 Lk E A
BTh-olzs ZOWMNEEZL-DH, FA4 YBFMY
N—T7DEEKFABETH 5, AML—BFMS3IZHEWT,
2R TOOEMFEFEHI9% & 7 OB T3 E A
M7 BB E IS S N, AMLICE T b {3
OEGIC L D FHROUBENLED 2 Z L BHRICRS
i, ThEZITAFYADMRC, 7AVAHD
CCG. POGH I X ZEERGEE S HE X N7,

HATH, 1914, 1o TOLER,FE S0 b a—

JVANLLOI2MERR S, BHARE A%, SEEFE
62.7%& . BORIZIEET 2 158K & 2 B9, 19994
IZIZANLLO1 Z #E7K, HE X ¥/ AMLYDBIR &
720 AML99TIE, DownfEBEHES B0 12 SEHEZ M3
B I &, FABZEM3ERIZATRAIC X 5 4y {LEE
HENBENTHEZ L6, 2hZFNFI7ut a—
BB E N, ZN 6 Z B AMLEERIIZR L, Yo
F L OFBEEFIZESOBILERSEA X
feo WGBS —AlICE@REShi—HT. ¥/
YA VDB EETHIFHRT OV IHA I VR
FERA VNV EC Yy OBEAIC L B EBEOBLLE SN
Teo
(#2) AMLIY FRHE

B A 78 (low risk) FEARME A ARTH L Ao 0(8:21) SRRl 2 0 1B B B 8% 50,000/
w IR, SRR ACERL L zinv (1 6)4E6I. High riskEF# &
Tl 2Rl onER

LD low riskBf, high riskBEic& iyl
(inter di risk)

Y AZE (high risk) | WMBAMRECE 2 BEMESE | 20— 2 Gk 1) TEBE A
= 7:{EM. monosomy 7. 5q-. t(16;21). Phl@E

AMLOD AL 1 Skipper 5 Dtotal cell killDBEZ IC
HEIWTw3, 1960FERIZFFR I NS EVE
T )AL v ERBLETEZ7VFIHA4 2V 5%
FEH DF A& B D1980LE R 12 |2 EENERG 7¢ B R A
BEE b, ANBEAMLO EMRY A EIZHETIZ85—
0% L TV 5, BAEHE b total cell killZ BRYIZ, &
Y5y REBREL E S X 3EEmIL o
ADBTONTE, ¥ 95y RBEEIZ, 1(8:21)
inv(16) D Z: & & 2% % & - core binding factor
(CBF) HIfLfE & FEIZ N 3BT icBRhch B 2 &
B3 & h A o 7219,

{LEREEDES IO, FHMBHEOBREL L
TV 5, ANLLOITIRIME F =i FEEE iR
. WAVESRERES IC X ) LEgE. B5E
PR, BECRMMmEBMEBEEZ BHM T 208 &
EREORTIERNE AR ERBD o hld o7,
AML99TIE, Y A 7 Bickt L ToFEEMBHEIT
BHEROMF L L THRES N, B/Y R 7@t
BEF =82 RS FERHE, wWawiEaiiia—
ADERBMBHEZT I B LLFERELRT ) BCR
ZALHEEAE S THE 2 iz, LA L. EESER
DEBEEMMES . ZOHEHEIZ 7o Fa—1og
fedikdh, DUBAREHBHERTOOEL
7219 AMLO9D I ORER T, 24 TH60%
DIEFREGFE L 80%D EFEINER I N T WL B,
HEITRZEIEFEO LR T, ZhE) 2 7 8E
LUHEYAIHTELL, NoOFTIH, B
gioEmsfRSHEc L D ERcHFEI D L
Ezohd, cnFEFT. MNAAMLTIE, MMk F-—
DONEFIERIICERMBREEZT ) 2 LD
NTELD, SHRYRAIJBOBEZBRVTEEE
R CTOBEEGI 7 25 LT, KELkE



Neuro-Oncology 14(1), 2004

DERB L LB THA,

ZD &) I bEREDOHEIZ X b 50—60%D £
BRETFP/FTES LS5 12> =BT, IEAML
EROMEIZ, Xou3{bEREDOBLLD b, 15
BEPESHHEEZMZ Do, $Hi- L2 BM L iaE+
HITBZLicBho2H 3, WKTIR. PY 54
470y REFNC L 2 0FEOBEREZHME LT,
¥y vEY DY) RILEAIDOBEThI T 39,
7, AMLOFIS0%IZFHE L T\ 2 CD33HE % 1y
& LRk b RGBS ET P Th 3, T 5z,
W& Bl % Z & TdH B FMS-like tyrosine kinase 3
(BUTFLT3) & BRAR /N AMLD 15~ 30%IC FEEE
L, M7 L8O FREFTHI I EBRES N
TWa 2, TFBREHRONRE L THLHFL2ED
T 32,

[S#&DEE]

PlE, BRT &L 510, DNEA SO SRR
Dk, EICEERBIC & BevidenceDEAERIC
IhFeohTEh, LL, BERE A LT 3IC
N, X 5% SRR LI % 483 evidence - BE R,
BCHEIT A Z L. BSOS THEEEICRD DD
b3, iz, NEAMFEDZ D ® Theterogeneous 2
BTHAIZEMBHLMICRD, BE7P—AZESIC
WL 2E@IZH 5, TTE, DRTIE, BRADL
T, =S BORER 2RI LT, Bk
ORFABREZT ) Z L REBTlrkd o7, §8,
ZDEX I BRUOFT, MEIN—TOHEESR., F
HEDRRFMEZHELEDS L EbiIc, FHLWAR
RoOBEKRIREZERE T 2 06EF 59,

(> k)

1) Stubberfield TG, Byrne GC, Jones TW: Growth and
growth hormone secretion after treatment for acute
lymphoblastic leukemia in childhood. 18-Gy versus
24-Gy cranial irradiation.

I Pediatr Hematol Oncol 17 (2): 167-71, 1995.

2) Rowland JH, Glidewell OJ, Sibley RF, et al.: Effects
of different forms of central nervous system
prophylaxis on neuropsychologic function in
childhood leukemia.

1 Clin Oncol 2 (12): 1327-35, 1984.

3) Pui CH, Cheng C, Leung W, et al.: Extended
follow-up of long-term survivors of childhood acute
lymphoblastic leukemia.

N Engl J Med 349 (7): 640-9, 2003.

4) Conter V, Aricd M, Valsecchi MG, et al.: Extended
intrathecal methotrexate may replace cranial
irradiation for prevention of CNS relapse in children
with intermediate-risk acute lymphoblastic leukemia

5)

6)

7

8)

10)

1)

12)

13)

14)

treated with Berlin-Frankfurt-Miinster-based
intensive chemotherapy. The Associazione Italiana di
Ematologia ed Oncologia Pediatrica.

J Clin Oncol 13 (10): 2497-502, 1995.

Tubergen DG, Gilchrist GS, O'Brien RT, et al.:
Prevention of CNS disease in intermediate-risk acute
lymphoblastic leukemia: comparison of cranial
radiation and intrathecal methotrexate and the
importance of systemic therapy: a Childrens Cancer
Group report. J Clin Oncol 11 (3): 520-6, 1993.
Smith M, Arthur D, Camitta B, et al.: Uniform
approach to risk classification and treatment
assignment for children with acute lymphoblastic
leukemia. J Clin Oncol 14 (1): 18-24, 1996.

Isoyama K, Eguchi M, Hibi S, et al.: Risk-directed
treatment of infant acute lymphoblastic leukemia
based on early assessment of MLL gene status.
Results of the Japan Infant Leukemia Study
(MLL96). Br J Haematol 118:999-1010,2002.
Rautonen J, Hovi L, Siimes MA: Slow disappearance
of peripheral blast cells: an independent risk factor
indicating poor prognosis in children with acute
lymphoblastic leukemia. Blood 71 (4): 989-91, 1988.
Nachman JB, Sather HN, Sensel MG, et al.:
Augmented post-induction therapy for children with
high-risk acute lymphoblastic leukemia and a slow
response to initial therapy.

N Engl J Med 338 (23): 1663-71, 1998

de Haas V, Oosten L, Dee R, et al.: Minimal residual
disease studies are beneficial in the follow-up of
TEL/AMLI patients with B-precursor acute
lymphoblastic leukaemia,

Br J Haematol 111 (4): 1080-6, 2000.

Madzo J, Zuna J, Muzikova K, et al.: Slower
molecular response to treatment predicts poor
outcome in patients with TEL/AMLI1 positive acute
lymphoblastic leukemia: prospective real-time
quantitative reverse transcriptase-polymerase chain
reaction study. Cancer 97 (1): 105-13, 2003.
Lampkin BC, Woods W, Strauss R, et al: Current
status of the biology and treatment of acute
non-lymphoblastic leukemia in children.

Blood 61:215-228,1983

Creutzig U, Ritter J, Schellong G.: Identification of
two risk group in childhood acute myelogenous
leukemia after therapy intensification in study
AML-BFM-83 as compared with study
AML-BFM-78. Blood 75:1932-1949,1990.
SERFA. DR BT S 05E O 1GR O,
H/hif£:3%14; 288-297, 2000



15)

16)

17)

18)

19)

20)

Neuro-Oncology 14(1), 2004

Mayer RJ, Davis RB, Schiffer CA, et al.: Intensive
postremission therapy in adults with acute myeloid
leukemia. Cancer and leukemia Group B.

N Engl J] Med: 896-905, 1994.

ftHE—, tHEE%. LHMEH, . AMLIFF
RAPEEREIC B 2 EEAE D F) ORKE.
H/IMi£3517; 216, 2003.

SAIEHE, AA—E. 2EEHEamBEo Y 27
syIc Eo T ERILIEHRE.

H /i £:5518; 200-209, 2004.

Fassas A, Buffels R, Anagnostopoulos A, et al. Safety
and early efficacy assessment of liposomal
daunorubicin (DaunoXome) in adults with refractory
or relapsed acute myeloblastic leukaemia: a phase
I-1I study. Br J Haematol, 116; 308, 2002.

Sievers EL, Larson RA, Stadtmauer RT, et al.
Efficacy and safety of gemtuzumab ozogamicin in
patients with CD33-positive acute myeloid leukemia
in first relapse. J Clin Oncol, 19; 3244, 2001.

Kiyoi H, Naoe T, Nakano Y, et al. Prognostic
implication of Flt3 and N-ras gene mutations in acute
myeloid leukemia. Blood 93: 3074-3080, 1999.



Neuro-Oncology 14(1), 2004

BRABEMEBEICH T 2 HHT0ES

The role of surgical resection for recurrent malignant glioma
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(total 57 cases)

Clinical data of glioblastoma patients

patients (total 45 cases)

Clinical data of WHO grade 3 glioma

re-op (-) re-op (+) re-op (-) re-op (+)
N 39 (68.4%) 18 (31.6%) N 31 (68.9%) 14 (31.1%)
S Sex
M 27 7 M 22 10
F 12 11 2 F( , 9
Age (years) ge (years
mean (SD) 55.7 (12.8) 46.8 (9.6) mean (SD) 40.1 (20.6) 46.6 (15.9)
range  27-76 27-60 range 171 2%
T KPS before initial op.
KPS before initial op. . 69.7 81
mean 66.9 69.3 ' 2
range  10-90 40-90 o A -0
g number of re-op
number of re-op 1
1 13 ) A
1
‘ 2 5 interval of op (months)
interval of op (months) s e 30.9
:.I;:lagz 5 1-5 range 5-105

1

Cumulative overall survival

Survival after re-operation for
recurrent high-grade gliomas

1 L 1 L 1 i 1 " ] M 1 1 N } i 1

|

Il

Grade 3
N=14
median: 19 months

Grade 4
N=18
median;
9 months logrank p=0.006
0 5 10 15 20 25 30 a5 40

Time from re-operation (months)
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B2 A Impact of re-operation for recurrent
glioblastomas on survival

1 3 =
e Re..on - n=39
£ — Re-op + n=18
> 8 - -
wa
% 6 7 median: 17 months n
3)
>
(]
g 4 . =
'g | median: ” 5
= 14 months Wilcoxon p=0.13
g e L
Q
0 - ! It
] L ¥ A 1] ¢ ¥ d 1 ' L ¥ T T T T T T T T T T T T T
0 20 40 60 80 100 120

Time from initial surgery (months)

X2 B :
Impact of re-operation for recurrent WHO

grade 3 gliomas on survival

1 i 1 i 1 n ] i 1 i 1 n 1 i il i 1

- Re-op - n=31
— Re-op+ n=14

median: 44 months

median:

Wilcoxon p=0.07 |
27 months .

Cumulative overall survival

T T T - ] i 1 . ) L T i T ! L) L )
0 20 40 60 80 100 120 140 160
Time from initial surgery (months)
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Changes in performance status after re-
operation for recurrent glioblastomas

Total 23 re-operations

Improved 12 (52.2%)
mean duration 10 weeks (2 - 22)

Unchanged 8 (34.8%)

Deteriorated 2 (8.7%)

Dead (mortality) 1 (4.4%)

3
B 48 y/o, male, rt temporal GBM

e

gross
total
oyl il . | Chemo Tx
and i b
5 courses
Irrad.
55Gy
1995 Oct KPS 70 1996 Jan KPS 90
2nd I8 Chemo Tx ‘i‘
removal " ) - 3 courses
4 1997.8.21
' Clinical
1997 Jan KPS 50 1997 Mar KPS0 oo COUse
22 months
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X4
27 y/o, male, It frontal GBM

2000 Dec

2002 Feb  2002.10.30

2001 Sept
KPS 60

Clinical course
22 months

Bas 55 yl/o, female, It occipital GBM

2003 Dec KPS 40

| recurrence + radionecrosis

2nd removal
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Surgical Results of Grade 11, III Glioma

follow-up more than 2 years (mean 26 month)
primary 18 (I 8, 111 10)
total resection judged with images
13 /18 72%

H 558 63%

Im 8/10 80%
mean resection rate  95%
survival rate 11 100% III 90%
death 1 (III partial)

78 y.0. man, 91% removal,

aphasia improved, 15 month
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Surgical Results of Grade II, III Glioma

* alive 17/18 (LI 8,119)

* recurrence 2=3 /17
II KPS 90

—KPS 100 13, 902,701
(work 13 (full 12, part 1) wife 2 child 1)
601,401 (I, Cx (+) RTx (+)

infarction; thalamus)

B2 Gradell, [I10OFHiigERE2

V7B EFBI DA, 3PIDSHFE, 1D 1HI(FERE) B FMIC TN, Mo H (hERE) I EENISEET L.
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Follow-up Images of Grade II Glioma
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33y F 55%R 59y F 80%R

_KPS100 : 100

30y M 100%R Cx Rx 6y M 100%R 24y M 100%R

B3 Grade Il Follow-up
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Follow-up Images of Grade III Glioma
KPS 100

40y M 92%R

KPS 100

K4 Grade III®Follow-up i 1
2PIfRBERLERERT L T3, Ho»LHEHEL L,

Follow-up Images of Grade III Glioma

KPS 100 28 M later

Cx-, Rx- Cx+, Rx+

K5 Grade llI®Follow-upiE[{R2
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Surgical Results of Grade IV Glioma

* primary 8

* total resection based on images 2 (25%)

* mean resection rate 88%

* survival rate 0/8 (0% ) median survival time 12.4M

KPS 3M) 60—90  90—100 90100 6050
improved (S worsened [ 8%

S

KPS 3M) 90 100 M2

no change

X6 Grade IVD FMiiaEE ks
WIEIFME24ED,_EREA L 7-IEGISHI LR 72 { . FHEFENEIZ12 H. EloquentTd 5 5fii##QOL L &
L7083 (FERE),

Aim and Goal of Resection Surgery

Grade II, III Grade IV

* Aim e Aim

— Longer survival with — Temporary improvement

high quality of life. of neurological symptom.
* Goal * Goal

— Grade 11 ~— Longer survival with other

» Cure without Cx and Rx adjuvant therapy.

— Grade III * More radical resection may

o improve survival time ?
* Cure with Cx and Rx P

X7 GliomaF ko HY & HE
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Change of the extent of peri-tumoral hypoperfusion area in glioblastoma with tumor resection
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JAAB GEHE, BEEH B4, BA E. RH ERE. AR EE,
RA E®, FF flz. K B, KA CE, B %5

Department of Neurosurgery, Toho University School of Medicine, Ohmori Hospital

Nobuo Sugo, Kyousuke Yokota, Jun Nomoto, Naoyuki Harada, Yoshinori Aoki,
Masaaki Nemoto, Toshiyuki Kano, Takashi Ohtsuka, Hitoshi Ohishi and Yoshikatsu Seiki

[Abstract]

(Purpose) The purpose of this study is to clarify the change of extent of peri-tumoral hypoperfusion area in glioblastoma
with tumor resection. (Material & Method) Eight patients with glioblastoma were included in this study. All cases had supra-
tentorial and unilateral lesions. MR imaging and '?I-IMP SPECT were performed before and after the operation. The 3-D
SPECT image was reconstructed using computer software for medical use, and the volume of the extent of peri-tumoral
hypoperfusion was measured. (Results) There was no correlation between the tumor volume on MR imaging and the volume
of peri-tumoral hypoperfusion area on 3D SPECT. On the other hand, there was a positive correlation between the reduction
rate of peri-tumoral hypoperfusion area and resection rate of tumor. In addition, a correlation was shown between the volume
of peri-tumoral hypoperfusion area and the edema volume on T2 weighted image, and between the reduction rate of peri-
tumoral hypoperfusion area and reduction rate of edema volume. (Conclusion) We supposed that the mechanism of extent of
peri-tumoral hypoperfusion area strongly contributed to the extent of edema and the presence of malignant tumor cells not

mechanical compression by the tumor.

[FC&Ic]
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Anaplastic oligodendrogrioma with histopathological change after chemotherapy.
~ A case report ~

HIBEMRENBREAEER L v & — AR, HEg?
ME KV, HE V. K% #38Y, &H ®XD, LH K2

(E E]

4 B33 5 % anaplastic oligodendroglioma & B2 L 7z EEFIC K L, $9 14E10h 72 D | EHsElo{LaEk 2 i L .
RIFZ#EB% - Lo Twikdd, ALEEOMARER L -, BEAHRED - OICHFMZHET L. /RIS
FTROZE(LEMER L 78, BSHEEZTo7, 20ROEBIIRFTHY . HHEECHERZERLA-ZL

PBHEAEBbh:,

[EC®IC]

1988 4F (2 Cairncross 5 %% recurrent anaplastic oligoden
-droglioma lZ % § 2 {LEHREDFH W EREEZHREL
70 2 0—% . WMBRBHOEHEC OB TEEEF
HHTHh %, 4 [ElHNdb it anaplastic oligodendroglio
-mat ZWi L, {LEFEEDORZMEE L -—Fl2fE8L
Teo MIVEIZ DD BREFRERZ A 8D 23, ER
EoREREIcN LEBEFMZTL. 2 ORET
B oZEld & i ik o a2 28 L /-, Anaplas
-tic oligodendroglioma D I&HE /7 #1122\ » TIHRAYE %
EMATHRET 5.

[fE #1)

JiE B 68R%. Zoif

E FIEFHLIILEEEDRL,
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fEicBB, AFAFBEEIC », BEOF—%)
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BEE o,

ABERSBUE © BRI, EXMSEICH S AR RE
ZROT, MRRCHSLREEFRRZEDT.
SEENR3A HFREMMT4/5L RV TdH - oo BEA
RAEEDET 25D 7, i, HS»ARREHENRR
HEEBDT,

FEEBE B ERIATR R CT Tk, RTEEEE, EEH)
AIEF 2l & L7, BRI BHlic TE» 5%
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BMRICE L TIE, WEBOIZ, T, @FESRITH
ol TLAAERICTE»SEEELZEL, T4
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EEBDT. 2V A4S+ Tk, BEIC—HLT
FEEFEBEEOE, Zh2EFRE L TEREET
BRI 5F—2idfEond. Miaiew & L CrhiERE
EEZ, 2002F10A 17HEBREEM 2 BT L. W
IREICIZ2TEH &I L 7=, WEFR T, KE5S
2% honeycombiRHii&E# 29 A MilaEL£ 2L, Mm%
{3 chicken-wire pattern® £ L . oligodendrogliomaltZ HL%
WEFFRTH > (F2k), LaL, —HicidmER
DR, MOBELBIEL. MIREE RN 5
b FEL (B27T). anaplastic oligodendroglioma & 3
W L 7=,

WMEELR RN I T & PCVEER T L 7,
ACNU 100mg/day 1. Vincristine 1mg/day 1 D = 5.
Procarbazine 100mg D#F O 5 % 2B[MET 35 Z &
17— LEHE L 7o BEHEHRE SERIT RO %N
FEMLBET T2 L L L., {LEREOAZMSEL
7o 5 ®EIZ20024E10H., 2003F1A. 5H. 9ALH
PRCRH B OLERE 2 ifT L 7z, 85+, ET O
kiR, FFHSEEREEZ 2 L 05, MRERRTRIZ
st L, MKEMAT Ro%EE2 R L TR
Be, BN L 72EiG%2 ke L 2030 B2 DEL.
(e & BEHE L 72 MRIBER OEFRFZ(LTlE, 2003
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(BI3TF), MEEFEAICIZFRELILIA S D> Thd o 72Dl
FUT LSy FTHOREMERD, FRE AL,
ZORFRT, Bl EREEFRELZHE T 50, EE
T50, BERREEZELICTI D, 3 0IRFMH
TR L 2. AHRE I CHEREHS O
ZASEEE LWL, 2H 128, FEREERE T T
L

AT B Tid, ATl i RHREEs g E LD,
¥ 7=, Honey combfRDMINAMRE L FE—Lkkh. &%
TERE DRSS { 72 D, malignant glioma D P B TH
272 ([X4). FiZoligodendrocytoma bl 7 DA % 28
ICE X, MEEPh I BRI AR E EE L 7,
IR BATERE, 51547 LA BE 2T, Mg
R & 25 REOREEZHERE, AR s L,
MRIEI§ b, $7-2EOFTRZZE DT, 2004554 H
BIE, ARICTRABEPTH 3,

[ #]

19884F, 924F, 944E D Cairncross 5 , & 5 3 [& Soffietti
SR F LB L, Procarbazine, CCNU(lomusti
-ne). Vincristine = & % PCV i< % L Tanaplastic oli
-godendrogliomat3#J60-70%D EZMHH B L ST

W30, Zhicat LT, PCVRERDOBRIC D
T ROFREE & L T, SCTERAYIZ 13 1) supportive care,,
2) BRI, 3) B, 4) L3Rk iH F 5 3459,
& ITLEERRRI 2\ T SCHREYIC 13 Paclitaxes, Irino
-tecan, Temozolomide., VP-16+cisplatin’z £ @ combinati
-on& W) HEDSH BARIC. PCVEED R OEREL &
LT, AR 75 F > DPhase Il study?s ¥ D33 S
TW3, L LiERE LT, —RAEf Eo
ETEIEDRH 27 L LTHIFEFENLI%E L)
BAEICIEE > T3, SEIOHE, BRI HPCV
FETOLICHBEL Twizizo, Il B hsEmEE
EAFREEBEL T, L L. EEFEOMKIC
LT, BEREHEBLHEZRL., WRAHEZRET
HLEBHHLEZ, BFEMZMETL 2.

WHO @ ¥ L \» # # 73 8 T i oligodendroglioma,
anaplastic oligodendroglioma & . oligoastrocytoma, ana
-plastic oligoastrocytoma i3 &7 - = #HEIZ T T o 3
75, oligodendrogliomas M S N W36 . BFHRFIC
oligoastrocytoma~DZE(L L fEF b HE I T w3
AN FHESBTROEOWERIZL D, Y4 —
R L BN BROoNLwI L
1, U DRFERT I anaplastic oligoastrocytoma & ¢
RETh27:00b Lz, £/, b LAEKLHE
AR HIE L ThH o 7o b BRI MBI T -
TWw it 2w T, anaplastic oligodendroglioma iz
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Problem of home medical care for malignant glioma

RIS AR SR
e EfE RS B, BE L 0K AL B B R MR A

[iZU®ic]
REREMREBE N T 2 BER sk 2 < .
HEBFEOBE ., BEZWEO Y EEMI4E
Kilg LR E L TREOZ X TH B, 29 L=k,
WFEOMEBIEIC S U2 1L FH7 - st - (b
i E OB 262 A B3, Lol R ik
L TR EKBERABTIRERoE Y, HER
JEDFEARBER N T 2 MEEB 2 h kb @Emo N
REBSHBVEAEND 2, BOKMERICHETH
I, BEIESE CHORIAERRDSAEE L 7 % BER XD
TH% . MIESIZ N 2 H LML EBRTR RN, A
E{NBEEOEHRLEE->TWV S, SEIIFHE L R
L7EFD S BEEMEEEIC B 3 KESHE
DR E ZORESZ BT, B E2T-7.

[5E 1]

HRIZ26F ~58F DSTEGITH % . FIEHHIEZ N I
diffuse astrocytoma 2. anaplastic astrocytoma 14, glio
-blastoma 261 TdH b . BEHREIL9~48, AHTH -
72
BESA @]

Bk, 39MORFEEIC THRAE L 7o TEERH %
JE1T L FE 213 glioblastoma T & - 7=, % D4 focal
radiation % & & 55.2GyfEfT L . VCR-ACNUIZ X %
chemotherapy 2 fifT L 7z, BlR1FE4r Hicbizo T
VCR*ACNUIZ X % #FF chemotherapy % fEfT L 7z, &%
WNEY % 5 R RFHBED—FFEEE & 7 DIVH
WCCKBEEEETI 2L, BREESEE~NI (B
T3 EBTET, RIFBRIFETKIEL 2. BEA
BesAf 349 H A & RIFIC A 72 (Fig.1).

[HER @]

B, 3TRORHEBIMERTEICTRIE L 72, TEEHE
Hi 2 §EAT L. ERRS I 12 diffuse astrocytomaTdh o
7z Focal radiation% & &154Gy fEfT L 7= 45, chemothera
-py lo X U CIRFEICESMETH . -4 7 chemothera
-py(VCR+ACNU, ACNU+CDDP, ICE) Z f§fT L 7z, %
D, BEOMKIC X 3ERE - BlES - RE
B FOERMPEENLL. 2FRELBELLTV-

Teo MO T 2B LA, REORE:XBLE
IR, RIAIZE B F Tchemotherapy % #E#E L 7=,
B ABe i (228 H fic B2 A7 (Fig.2).

32 [©)]

B, STRORIMBIC TRIEL 7, Biopsylc X 5%
JREERZ I (X anaplastic astrocytoma™C & - 7=, Focal radia
-tion%Z &&160GyEfT L, VCR*ACNUIZ & %chemothe
-rapy % fEfT L 7o DIEVCR- ACNUIZ X 5 #EHF chemo
-therapy % fiifT L T\> %, SAENCEEFR(E O EHIRS
ZEILTV2 b0, BAZOZLLEMAR %
BROVBTREDNy 27y 7HHbH Y, BEET
TEEERZHEFE L TV 5 (Fig3),

(HE# @]

Sk, 26 ORFIERE IC THRAE L 7=, MRS %
HEfT L, JiEEEeHT i glioblastoma Tdh - 7=, ik - &
ADSEIRD Z &2+ gL, HYEMZSEL
7e9 AT, BT 58y ARl E CHlARITZED IR
L Twiz, BEABEHMIZ19HMTH - 7 (Fig4d).
HEHA ®)]

ik, 2MRDRFRREF(E I CRIE L7, HEHH
i % HifT L. FWERESWT I3 diffuse astrocytoma T @ - 7=,
WIFEH 6 65 % £38 L Tglioblastoma & 2 X it , &
i AGFE - BRRESRL DERE E L 28,
BEFEROTEE L VRL BN AEB I ko1,
RPECERICE VLTI, ROBOWHFLELH HESE
IVHISRABAT L7z, T 22 HEAME TESICTHA
B, REABRMEIZ2ZHMTH - 7 (Figs).

(F =]

YBE RO ERE D, VALY F—>ar
R T 2L, ECEREZEOHRICRY
LABEBRSAE A EFA2EI T3, 2) LA-BE
DPET, EEEREZ AL —XITHEDTO L oI,
Eff - BEMZZ LD E LT - AF 5 ALDEE
ERIFICHEG BAAZToTVRED, RDEIEE
ERICBTTCERVEANLD 3, HERFITE, EH
12032 Nz H =5, FEFLCH L TIZEE - FHEI
BALT 7o —F%2F21b00, EAOHEHE
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Figure 1 98.04 99.09 01.05 01.11 01.12

Figure 2 02.08 03.06 03.11 04.01 04.03

Figure 3 03.01 03.10 03.12 04.01 04.03

Figure 4 01.02 01.03 01.07 01.12 02.02

Figure 5 93.02 97.09 00.03 00.11 01.02
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#1855 Z LHELRD o T, SEFI2TIZERET. RilE
BOWMARMUEREOREAIC L 2 28 REOE
fbEBoOEIC LD LT, BFETRAOFEESE
5N Y, KHAIZE 3 F Tchemotherapy % f#ifie L 727 &
KEEER~OBITOME 2 Ko7,

HEER MK CEHL L TEf~52E2TRL
Too TEFIBIZB VTR, REBOZEDBECKIEDOR
ZEARIEFICHE LTk, HEaZEZE LD ETS
ZIFANERBELREZ L6 L, BECBWLWTLIE
FEERSRETE TS, EPJZEMIBEOED
NTLERAZRECHHAL LT, BELFED
QOLZE® 5 Z LIt L = HTh 5. HEIMRTICD
WTIE, BEOTFHEL AL H-7-b DD,
FROBOFLEIH - 7o8. BEROBLSEEIET
LEMER*RM T2 E+a9% vy 27y 72T
Too FEFISIZOWTIE, BEMED L S RUICED
Tk L, BE LREBEUR ) EEERZ M
TELHEERLEHATHS,

L LERLERAORT, FEREIC) (BT
TELEP-EHIEL LA A, BEEEEZ#ETE A
BT H, RABRMERIGED o, BEMRE
i1 B g - R L sl ORIAER &
B 2 AEERERBROND Z LHSWV, ZH Lk
SER IZEEORKIChrb LTI 5 DT, EED
REPMEBEOFEICLD ChoDEREZRLE
%5, WIREEIC TIEREZIZ 5 2 LIzJER ICHREET
bh, KELEREOD L, HEEZSHEEEICE2ER
ZRBELTHI L5, REE N L TOHEMMLR
HMEROZ L WHMESHME#MIC, 29 LLEHEE
WERSZ LIEEETH Y, BEPFREOARLZLD
W B TLE )RS B, 2D Lo5, BEIES
DEFKHERF I T 52 BECTKEOHEBEOKE %
BERLR-OTWVDS, EEERZBO 200X, BE
PREVPEEMEBEL VI)RIJOEEZEREL, 2
FHEEEREZTIPEVIZLEZELCERBRT L
EHH B, BKTIIEBRE, o, TFREE, 5,
TS, EEEL L, BESh AR ZERICHLT
DRI EDRY 5TV 3Y, Table i BEIEE O A1
LR OENBERIERZE T, ) LBESh
HEERENEEICHIFAL, HEHERZERL, 4
vI724—AhLFavey B3I LY. KPETER
ERMS LB R BY, EMYREHEM - r—A7—
A— L BEFRENFE LAY, EL(EBZFAILEN
KETH 5,

MRS I 2K ERCRDEL 2B E A3,
WOy 27y Thill A REIREIETHS,
FE P ME HESBREEZ T CfllowT 52 &

Table 1 RYEEMFEESIIC RS h2 OFEMER ( Voltz R, et al, 1997 )

symptoms rate
fatigue 80— 100%
anorexia 80 — 90%
pain 60 — 85%
constipation 40— 80%
nausea 60 —75%
alteration of consciousness 40 —75%
death rattle 50 —56%
incontinence 53%
restlessness 42%
dyspnea 8 —-28%
sweating 14%

KN, EEEERICE DR o hi- L &, SET
SNFMANKZEBEICRZLTE, RETHNIALRE
TEBLLIRVATLADRBETHS,

BoEE, BFEN - ABNRETH - . EBER
279 LTHATES LD E LT, NBRESEE
BEELD 25, NERBEIZOVTIZ0RMLAE LW
FFIRSH B0, ChEFANEZBEEIIZV
OHMERTH 5., W MmDOEEEEEIC X 5E/
FEROHBE TR ETHNEREET S Z LA
BETHBH, PRYZOMFREVEVOESZX2HE
Vv, e, BEERFEICE LT HEREEICRE
D EH, REBIVEICZOFRELZFATS
HizEEL . ZHRPELES R>TLE I, EHIC,
—FOBEFBNBOPLE RS I EHBE{, BF
BN b IERICE L VONEFETH 5.

EoICEIA L LT, KREEICHET 5 LT
FEFEDD L, "3 —FR LD E LEEEDOH
2 ANMOBENEETH B2, FERIchbE 1
S NEBHELVELERDO—2TH Y,

ZLCEBICHEFEOMER LT, EfoMT
DEFE— BN EHENR LI EDE TN B, Kamnof
skyDsth® o - il % TE - ZG& IR L TaR
bRV EE ) MIELBEIEVE L L. [ERF
BRSO EMERIINT vV ADR
M Eh, KERMER LR, BREARBHESE
W R AR, EEREBE DY RIS
fEESH#HMIE, QQLOBED»GAB LD hEK
ELERVEEZIDIRENLSLS,
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1) AR BIE % e T 2 R RHE B &5, K
S - (LERER SO T REOEIG % K
fBicTaZ &,
2) & OFEMIC A L Tl R BIERA~ D/
AMTESLZE,
3RS 2 AHRA iR IO LTt e,
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BlEoZ Lo LT, BKEKHBERKICELZEDE
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1) Carver AC, Vickrey, BG Barnat JL, et al: End-of-life
care. Neurology 53: 284-293, 1999

2) Voltz R, Borasio GD: Palliative therapy in the
terminal stage of neurological disease. ] Neurol 224
[Suppl 4] S2-S10, 1997

3) Amato AA: Malignant Glioma:Coping with a
Devastating Illness.] Neurosci Nurs 23(1):20-22,1991
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In-home Palliative Care and Medical Support for Patients with Malignant Brain Tumors

oA AR AR, TH2 ) =y 2%
RE F9, &5 #HE. BEA B2V, 1H -2

[[FUsIC]

EAERES 2. ek, BEMABT Lo
FEEBOBALGEEL INTE, L2 LEVGE
EHROBTEABEEE., FESWHIGROR
Behs & KM £ TRBEOE 2 EIRTE 28EEBIEK
L. EEEELEHEZIND L HICE-TER, £
EEHIEOZ(L E L T20004E4 A /8RB A, 180
HBARAOKFEBREEME A, AEHABM
B PoEFOEHT Db Y. BEUARIEIEY
X EBHVY, ThoBEEEREHHET X 2%2E
HWNBTH LY, W, EREE. SRR
Sy CEAROES O ) ER O EE. FE2D
BRELPESEE 2 LT L O MBI R
WAL HE 5, S0, YbicB AEBERK
ERAEDTL., CEEEREABTT2200MEA
REZTRET 5.

[k & AHE]

R PEINIRE R PR . 19944E~20044F4H . BE10
MO YUBRIC 1T 2 BB IEsHl, Bt >
120, Z O (EEREEE, PREMPH, ME 7+
Jil, BELFHE. PNET)SHIDEH68H %2 HaT L 7<,

[FEAID]
S8, B, &4 A, EEFIE, R.frontal gemistocytic
astrocytoma (Fig.1A) . 8 1Z gliomatosisiC 21l (Fig.1B) .
AFEFIM ; 33mon, 27EE BN ; 12m
RATAEE (1 [FABE 5 1998.9.17~99.1.18 ; &4
+IAR) D, PS 100%ic TH2ER L 72, BT TIFN#E
B * T o Tl di, 7.57 ABICEIERIEZE % §f 5
L (2B AR, 70, H2 ICERBMISMEREE
7. EBAREE L o= (B3EAR), BEDOENSH
R EECHEERALESh, EEEREA Lo/,
WHNIURECEREZ» o D HNBEEL EFICTE
o TWwi=A3, 200054 3 O/ IRBRERE 2 HRIC Y
BRECEEE» S HEBEA T — a v BT, /i
{RBE IR CHUE L, BIREREXRRLEREL
DR BREIC L. FEIRLIE. ARENEE

YR (ARG ABE) % FEE L 7, EO2BEOEH
Sz a M L. f94s5 r Bich iz 2R MAscE 2 T
St EEEEFOMES L L T aEgEIER L7
7= EZEINLTEOa Y Fa—IZBi L Tsteroid
e LPEMWT FAA4 R ZBREICTIBLEND -
Too Z D, ik, iz, BEEREEZHBICHARCGE
sEIABE). $964 ADiEATEBILICE> T,

[FEHI @]
615 Aot 5. S FEIE , R.frontal anaplastic astrocy
-toma (Fig.2A) . 2 FRRIIRT ; 20mon, 7 RIR
13m

HIEATEFE (B 1 B ABE 5 2002.3.21~9.12 ; B2+
S FEHHAR) D, PS 50%IC TiBFE. $957 Alcbi:
DIBOABID b & ICERT T RERE L IFNMERRE
2EEs L 705, BFEOH S D & o7 (Fig2B). PFFF
FEROMBEEIC L ) NBRRERG L. T0k, F#
2. BiAKD-ODOEMAR(E2EAR). EEIVHE
v e vhTEBOEIEIAR) ZET. KIROFLT
FREN G EEERICBT L, SEIFERE, B®IE
BRLTH#IcES L, FRELVHEEAT—>
a v L L, RICFGEREICEZRZ L TH 6\,
BRI L EEN T PN AR L 7, KB
B L ESIVHEEAEHE TITo 7. KRBAICIZER
SYFEREAMETE L 7208, ERE I steroid T K OHEF
7 K54 2% T, KRB TcLBEZRE
TERAHMOWEENS - -OBEARICIEES 2h
St W, EEEREARICIZEEORED -8y
Ao&frt Bbnid, K8y AEFShEEOV I X
AL 720

[fFEFIB)]
795, Zoke, 0, BITREH, KEEIE THRIE, L.parietal
GM (Fig.3A) . 2 FERINIR ; 8mon, 2FETEEIM
4.5m

WA (51 B AT 5 2003.2.21~5.20 5 2§+
HHE. IFNSELE) O, PS40%IiC TR, LUFIEHElRO
- OMEEE, FMBELRELRETH>H,
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iR ok O ECERICHOEREZRL 72,
BEvyya vVEBTOREEZLELIIHNEER 7 —
aviEDEETTEE T . NMEEREA. HI
EDk, RONEZLZMIE L, KEOREMASIE®
Tofe, KBIIKAKRPE CHEOBM CH -7, 457 8
DEE, BHLRVET, BEXS ) EZEOHETFTH
APt & 7o 7= (2B ABT)., BFHHHE L (Fig.3B), &
MR EEZ Ik, 260 BICIEEIEICE S 7=,

[FERI @]

S5, Kt 2 E. EERL B, BORETR
JiE, R.temporal anaplastic astrocytoma (gliomatosis) (Fig,
4A), 2FBWRM ; 2mon

P A (58 1 [BABE 5 2000.1.7~4.15 ; #B4r il H+
IAR) D, PS 100%IC THABBL 72 SR IFNHERE
BEZ T L T80y B, EEEE T, HE.
WRAED 7- DRUZERSE & 72 > 72, MRITI3 SRS
LI L 72 (Fig4B) 23, BERABRZES, Dbk
CRI27 Ricb e b, FIEGE - fU8) & o%EE o #ik
LIEERZ TV SEEXRE2T o7, 20k, BE
BEABICIE U (82EABE). Necrotomy & V-P shunt%
IEfT L7z ERFREZRE L 7253, ERTREL N
rECEEATRE AR E CEME L 7z, REIZEIREL 2D,
BEFIR 2GS0 ECREEf* L 705, K
BNEHOFRO - DR { EERREA~ER L
o

(B 10FDEBMMESDRREEEEERDRR]
(Table 1)
Il RIERALE D20005E4 HRIBTH T 3 L, EEE
EABATIZ. 200044 H O 58RI A B 12 H -~ A
BIZBH S DN L T, BEEMES VL THHE
%Wﬁﬁ\%mﬁﬁﬁﬁﬁﬁﬁmwmmxuﬁﬁﬁ%
ERfEEO—mrEbhi, —5 T, B, R
D TiE, B EEE SRt e EERFRRE S D
The% R SN BHEMIML T,

[ %]
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Casel. S1yrs. Male R. frontal Gemistocytic Astrocytoma
1998.9 2000.1 gliomatosis

Fig.1A

Case 2. 61yrs. Female R.frontal Anaplastic Astrocytoma
2002.3 2003.2 recurrence

Fig.2A Fig.2B
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Case 3. 79yrs. Female L. parietal GM
2003.2 2003.10 recurrence

Fig.3A Fig.3B

Case 4. 51yr. Female R.temporal Anaplastic Astrocytoma (gliomatosis)

2000.1 2001.3 rad. necrosis

Fig.4A
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Current state of end-of-life care for the patients with malignant glioma
in National Cancer Center Hospital
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In-home care for patients suffering from malignant brain tumor
-Results of questionnaire survey from families who experienced of nursing care at home-
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What is necessary for carers of malignant brain tumor patient in medical care at home?
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Proton MRS of intracranial malignant lymphomas

SRR s
FxV/ 7 INAN, AR RE ull & N B 8 Bl

[Abstract]

Usefulness of long-echo proton magnetic resonance spectroscopy (MRS) for differentiation of malignant lymphomas with
other high-grade parenchymal brain tumors was evaluated in 10 histologically verified tumors. The control group included
18 anaplastic astrocytomas and glioblastomas, and 12 metastases of solid cancers. All neoplasms had homogeneous or
heterogeneous contrast enhancement on T,-weighted MRI. Their MRS-detected metabolic profile differed significantly
comparing with normal brain, however comparison of different types of tumors did not reveal any statistically significant
differences. Proton MRS of malignant lymphomas was characterized by increase of Cho content, Lip;y content, and
Lip/NAA ratio, decrease of NAA content and NAA/Cho ratio, constant presence of Lac peak, and frequent mild-to
moderate elevation of Lip. The same metabolic pattern was disclosed in 61% of malignant gliomas and 33% of brain
metastases. Therefore, proton MRS has high negative, but low positive predictive values in cases of malignant [ymphomas,
which permits to rule out the diagnosis in doubtful cases, but could not substitute biopsy and precise histological
investigation before initiation of treatment.

[Key words]
malignant lymphoma, malignant glioma, brain matastasis, differential diagnosis, proton MRS

[Introduction]

Malignant lymphomas constitute 1-6.6% of primary intracranial tumors®®. Their management is mainly based on the
chemotherapy, irradiation, steroids, or their combination". Surgery usually has no other goal, beside the establishment of
the histological diagnosis, which is frequently attained by stercotactic biopsy. The latter, however, is always necessary,
because both CT and MRI usually could not provide specific diagnostic information. In the same time there are several
recent reports, that metabolic neuroimaging may be helpful for differential diagnosis of intracranial lesions®”. The
objective of the present study was analysis of the metabolic profile of intracranial malignant lymphomas based on the
proton magnetic resonance spectroscopy (MRS) and evaluation of usefulness of this diagnostic modality for non-invasive
identification of malignant parenchymal brain tumors.

[Materials and methods]

Metabolic investigation of the intracranial malignant lymphomas by proton MRS was done in 10 immunocompetent
patients (7 men and 3 women) with a mean age 629 years. In 6 cases the tumor was located supratentorially, in 3
infratentorially, and in one case in the sellar region with bone involvement. Histological investigation was done in all cases
and revealed 9 pure diffuse large cell B-cell lymphomas, with definite T-cell component in one case. Mean MIB-1 index
constituted 51.34-21.7%. The control group included 18 patients (12 men and 6 women; mean age 567 13 years) with
high-grade gliomas (anaplastic astrocytomas and glioblastomas) and 12 patients (6 men and 6 women; mean age 63 £11
years) with brain metastases of the solid cancers. Because all malignant lymphomas in the present series were
characterized by homogeneous or heterogeneous contrast enhancement on T,-weighted MRI, only tumors with the same

type of enhancement were included in the control group.

Proton MRS was acquired using 1.5 Tesla clinical imager (ExcellArt; Toshiba Medical Sytems, Tokyo, Japan). To guide
single-voxel spectroscopic examinations either T,-weighted or T,-weighted scout MR images were used. Under
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3-dimensional control the rectangular volume of interest (VOI) was placed in the center of the lesion. Size of VOI varied
from 15x15x15 mm (volume: 3.4 cc) to 20x20x20 mm (volume: 8 cc), with more than 50% representation of the tumor in
all cases. Reference MRS of the normal brain was done as well. Prior to spectroscopic acquisition, global and localized
shimming on the water proton was performed. Thereafter, volume-selected water-suppressed long-echo (TR: 2000 ms, TE:
136 ms, 128-256 acquisitions) spectra were acquired. Automatic spectral reconstruction with frequency referencing and
application of the zero-level was achieved by software provided by supplier (Toshiba Medical Sytems, Tokyo, Japan).

For evaluation of MR spectra visual inspection of signals from mobile lipids (Lip), lactate (Lac), N-acetylaspartate (NAA),
creatine (Cr), and choline-containing compounds (Cho), centered, respectively, at 0.8 and 1.3, 1.3, 2.0, 3.0, and 3.2 ppm,
was done. Two lipids peaks, located at 0.8 and 1.3 ppm, were analyzed separately. Relative content of NAA, Cho, Cr,
Lipog and Lip,; were calculated in the tumors, and expressed as percentage of the corresponding metabolites in the
reference spectrum of the normal brain tissue (Metabolite ymor / Metaboliteyi, X 100%)”. Presence of Lac peak was
assessed qualitatively. Additionally, NAA/Cho and Lip/NAA ratios were calculated. Standard normalization of the
metabolite peak intensities to those of Cr was not done, because the latter, while presented, was not quantified in the
majority of malignant lymphomas and brain metastases due to severe overlapping with Cho peak.

Non-parametric statistical analyses, namely Wilcoxon signed-rank test, chi-square test, and Kruskal-Wallis test, were used.
The level of significance was determined at P < 0.05.

[Results]

Comparison of metabolite profile of investigated malignant parenchymal brain tumors with those of normal brain revealed
statistically significant decrease of NAA content and NAA/Cho ratio associated with increase of Cho content, Lipy;
content, Lip/NAA ratio, and more frequent identification of Lac peak (Table 1). However, comparison of metabolic
parameters in malignant lymphomas, high-grade gliomas, and metastatic brain tumors did not reveal any statistically
significant differences (Table 2).

Proton MRS of malignant lymphomas was characterized by increase of Cho content, decrease of NAA content, and
constant presence of Lac peak with frequent mild-to moderate elevation of Lip (Fig.1). The same MRS patterns were
disclosed in 11 cases of malignant gliomas (61%) and 4 brain metastases (33%). Therefore, identification of such findings
on the proton MRS of homogeneously or heterogeneously enhanced parenchmal brain tumor has 100% sensitivity, 50%
specificity, 40% positive predictive value, and 100% negative predictive value for the diagnosis of malignant lymphoma.

[Discussion]

Intracranial malignant lymphoma usually occurs at fifth or sixth decades of life, affecting both immunocompromised and
immunocompetent individuals. The tumor may be located both supra- and infratentorially, typically in the vicinity to the
cerebral ventricles or subarachnoid space. Basal ganglia, hypothalamus, corpus callosum, and septum pellucidum are
frequently involved”. At presentation multiple lesions are disclosed in 37.5% of patients”. Intense homogeneous
enhancement, absence of necrosis, and extensive peritumoral edema are typical findings on CT and MRI*®, However,
structural neuroimaging usually does not provide enough information for differentiation of malignant lymphomas with
other parenchymal brain neoplasms. While callosal infiltration by the non-necrotic tumor is highly specific finding, it can
be identified only in the minority of patients”. In the same time, possibility of non-invasive identification of malignant
lymphomas is extremely wanted, because they could be successfully managed by chemotherapy and radiotherapy without

surgical intervention'?,

There are several reports, that proton MRS may be helpful for typing of parenchymal brain lesions. Significant increase of
Cho and Lip, associated with decrease of NAA and Cr were reported in malignant lymphomas*®”'?. Simone et al'®
investigated 60 immunocompromised patients with various brain lesions, including progressive multifocal
leukoencephalopathies, HIV-related encephalopathies, toxoplasmosis, and lymphomas. The latter constantly showed
prominent reduction of NAA/Cr ratio, significant elevation of Cho/Cr ratio, and frequent presence of Lip signal. However,
these metabolic characteristics had high sensitivity, but low specificity in differential diagnosis between different groups of
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Table 1.

Comparison of MRS-detected metabolic

parenchymal brain tumors and normal brain.

parameters in investigated malignant

Metabolic parameters Normal brain All tumors P-value
NAA content 100% 39% (25-47%) <0.0001
Cho content 100% 148% (107-183%) <0.0001
Cr content 100% 67% (18-151%) NS

Lipos content 100% 81% (20-869%) NS

Lip; 3 content 100% 436% (240-932%) <0.0001
NAAJ’ChG 1.64 (1.49-1.90) 0.4 (0.26-0.51) <0.0001
Lip/NAA 0.15 (0.08-0.32) 1.27 (0.61-2.91) <0.0001
Presence of Lac peak 83% 20% < 0.0001

Data presented as medians with 95% confidence interval in parentheses.
NS: non significant (P > 0.05)

EEE:::;“I}?QI Obfrahgsh;zgm metabolic parameters in different types of investigated malignant
Metabolic parameters | High-grade gliomas | Malignant lymphomas | Metastatic brain tumors
NAA content 28% (10-51%) 38% (17-42%) 48% (26-62%)
Cho content 151% (81-185%) 156% (101-231%) 126% (61-310%)
Lipi 3 content 345% (82-980%) 288% (107-1329%) 699% (8-622%)
NAA/Cho 0.38 (0.23-0.51) 0.31 (0.24-0.48) 0.69 (0.14-4.16)
Lip/NAA 1.26 (0.38-4.84) 1.52 (0.64-4.42) 1.27(0.14-8.73)
Presence of Lac peak 83% 100% 67%

Data presented as medians with 95% confidence interval in parentheses.
NS: non significant (P > 0.05)

10

Figurel. Long-echo proton MRS of intracranial malignant lymphomas: increase of Cho

content, decrease of NAA and Cr contents, with respective increase of Cho/Cr
‘ratio and decrease of NAA/Cr ratio was observed in all cases, and was
accompanied by mild elevation of Lac and Lip in 7 cases (A); moderate elevation
of Lac in 2 cases (B), and moderate elevation of Lip along with mild elevation of

Lac in 1 case (C).
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lesions. In the same time Harting et al” found that MRS profile of primary intracranial lymphomas differ from those of
gliomas by their massively increased lipid resonance and respective increase of Lip/Cr ratio, but the main differences were
observed with low-grade tumors.

In the present study comparison of metabolic characteristics of various types of malignant parenchymal brain tumors with
similar pattern of contrast enhancement did not reveal statistically significant differences, whereas evaluation of the
general MRS pattern showed high sensitivity, but low specificity for diagnosis of malignant lymphoma, The latter, in
contrast with previous reports, constantly showed Lac peak, but only mild-to moderate elevation of Lip. Such discrepancy
of our results with those previously published is seemingly caused by use of long-echo proton MRS with TE 136 ms,
permitting clear differentiation of Lip, 3 and Lac peaks, which have the same location at 1.3 ppm, but opposite directions,
upward and downward, respectively”. Such differentiation could not be provided by frequently used short-echo MRS,
which can lead to overestimation of the peak intensity of Lip, 5.

The present study confirmed, that proton MRS represents sensitive, but non-specific diagnostic modality, which usually
could not provide enough information for precise typing of malignant parenchymal brain tumors>®. At present there is no
evidence, that it can be useful for non-invasive identification of malignant lymphomas. Further research on this topic
should be directed on the identification of specific metabolites and unique MRS characteristics and patterns, evaluation of
the tumor heterogeneity, quantitative assessment of metabolite concentration, and analysis of other imaging modalities, for
example diffusion-weighted MRI®.

[Conclusion]

Typical MRS profile of intracranial malignant lymphomas is characterized by increase of Cho content, decrease of NAA
content, constant presence of Lac and mild-to-moderate elevation of Lip. Identification of such metabolic pattern in
homogeneously or heterogeneously enhanced parenchymal intracranial mass lesion provides high diagnostic sensitivity,
but low specificity. Therefore, proton MRS permits to rule out the diagnosis of malignant lymphoma in doubtful cases, but
could not substitute biopsy and precise histological investigation before initiation of treatment.
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Fig.1
Plain (A) and enhanced (B) CT scans on admission demonstrating a hypodense area with irregular ringlike
enhancement in the right periventricular region.

Fig.2
MR images (axial enhanced T1-weighted image [A], axial diffusion-weighted image [B], axial T2-weighted image
[C], and, sagittal T2-weighted image [D]) showing a concentric and laminated hyperintense lesion in the right
frontoparietal region.
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Fig.3

MR angiograms (view from below [A] and anteroposterior view [B]) showing no tumor stain.

Fig.4

MR spectroscopy demonstrating an increased choline/creatine ratio and a decreased NAA/creatine ratio.

Fig.5

2T]-SPECT revealing absence of abnormal uptake in the right frontoparietal lesion.
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Fig.6

Follow-up MR images after intensive treatment with corticosteroids showing remarkable reduction of the extent of
enhancement on the axial enhanced T1-weighted image (A) as well as that of the hyperintense area on the axial

T2-weighted image (B) and axial diffusion-weighted image (C).
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