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Treatment Strategies for Primary Central Nervous System Lymphoma
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Departments of Neurosurgery and Pathology, * Dongsan Medical Center, Keimyung Univeristy School of Medicine,
Taegu, Korea

therapy with subsequent planned radiation for the initial therapy of primary central nervous system lymphoma
(PCNSL). The aim of this study was to evaluate the results of treating PCNSL with chemotherapy plus radiotherapy
(CRT) or radiotherapy(RT) alone.

Method and Materialll This study involved 10 females and 3 males patients with a mean age of 54.2 years. All
patients underwent surgery, open(8 cases) or stereotactic biopsy(5 cases) for histological diagnosis. Eleven tumors
were diffuse large B—cell lymphomas. Tumor volume change in the follow—up images and survival time were evaluated
in patients treated with CRT and RT alone.

In the beginning, two patients received ProMACE—Cytabom chemotherapeutic regimen, but did not complete the
course and died of progressive tumor 8 and 9 months after diagnosis, respectively. One patient died at 6 months
before chemotherapy. These three were excluded from the survival analysis. Five patients(RT group) completed full
courses of cranial irradiation with or without boost. For the current combined modality treatment, high—dose MTX—
based chemotherapy(systemic and intrathecal MTX, IV vincristine, and oral procarbazine) followed by whole brain
irrdiation to 45Gy to tumor was introduced in 5 patients of CRT group.

Resultd A complete response was achieved in three of five who received RT only and in all of five who received
CRT. All patients in CRT groups are in disease free status at a mean 23 months following therapy. The RT group
patients refused any additional salvage therapy at tumor relapse and survived at mean 20 months from diagnosis.
The Karnofsky performance status improved in eight of ten patients with treatment. The treatment toxicity included
leukoencephalopathy in RT group and severe leukopenia, transient hepatitis, avascular necrosis of femoral head,
hearing loss, and amenorrhea in CRT group, respectively.

Conclusion] The combined modality therapy of MTX—based chemotherapy plus radiotherapy for PCNSL may
enhance tumor response and improve patient survival. The patients who received CRT should be carefully followed
up because of the higher risk of treatment—induced late neurotoxicity.

O bjective(] We have currently changed treatment strategies to methotrexate(MTX)—based preirradiation chemo-
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Compatible brain CT/MRI for primary CNS lymphoma

Prompt tissue diagnosis with stereotactic biopsy

Steroid and high-dose MTX-based preirradiation chemotherapy
dexamethasone 16-12-8-6-4-2 mg/day PO or IV on W1-2-3-4-5-6th
IV MTX 2.5gm/m2(max 5.0gm) on D1 of W1-3-5-7-9th
IV vincristine 1.4mg/m2(max 2.8mg) IV on D1 of W1-3-5-7-9th
procarbazine 100mg/m2 gd PO on D1-7(for 7 consecutive days) of W1-5-9th
intfrathecal MTX 12mg on D1 of W2-4-6-8-10th
[l
Confirm chemotherapy response with MRI
[l
Whole-brain radiotherapy c/s booster dose
[l
Check radiotherapy response

Fig. 1. Outline of freatment protocol for primary central nervous system lymphoma.
*Abbreviationsll MTXO methotrexate, D10 the first day of each week of chemotherapy schedule, W10 the first week,

c/s0 with or without
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Table 1. Pretreatment of characteristics of 13 patients with
primary CNS lymphoma

Characteristic No. of cases
Age Mean 54.2 years(22-72)
Sex Malel female 30 10

Duration of sympfoms Mean 3.1 months(1-10)

Initial KPS score Median 70(range 60—%0)
Tumor multiplicity
Solitary/multiple 8/5
Lesion location(N=24)
Supratentorial/infratentorial/

spine 20731
Immunohistopathology
B cell/unclassfied 12/1

Diffuse large cell/diffuse smallcell 11/2
CSF cytology

Positive/negative/undocumented 1/7/5

*Abbreviationsd CNS=central nervous system
KPS=Karnfosky Performance Scale
CSF=cerebrospinal fluid
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Table 2. Comparison of freatment results between radiation

(RT) alone group and chemotherapy plus radioth-
erapy(CRT) group

Factor RT group(N=5) CRT group(N=5)

Tumor response

Complete 3 5
Partial 2
Leukoence- Leukopenia, hepatitis, deafness

Toxicity phalopathy  femur head AVN, ammeno-
(N=1) rrhea(N=5)
Changes of KPS
Improved 4 4
Stationary 1 1
Current status All died at  All dlive, disease free at mean
mean20M  23MF/U
Dx. procedures
Resection 4
Biopsy 1 5

*Abbreviationsd AVN=avascular necrosis
KPS=Karnofsky Performance Scale
M=monthO F/U=follow-up Dx=diagnosis
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Fig. 2. A 62-year-old immunocompetent man with primary central nervous system lymphoma in the basal ganglia, suprasellar,
and cerebellum. Gadolinium-enhanced tfransaxial T1-weighted images obtained before stereotactic biopsy showing
homogenous strong enhancing multiple lesions with minimal mass effect.

DongSan Medc
MAGNETR ¢
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Fig. 3. Follow-up enhancing MR image after preirradiation methotrexate-based chemotherapy showed minimal residual tumor in
basal ganglia on the end of the 5th week(A), but complete radiographic response was noted on the end of the 10th
week(B). The suprasellar and cerebellar lesions also disappeared.
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Fig. 4. Histopathological analysis of the biopsied tissue showing diffuse proliferation of large lymphoid cells without organoid
pattern. The tumor cells demonstrate large, vesicular nuclei with prominent multiple nucleoli and frequent mitoses and
some area of necrosis. Typical angiocentricity of tumor cells are also noted(A). Immunohistochemical stainings show
membranous immunoreactive cells with leukocyte common antigen(C) and B-cell(D) immunostain.
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Table 3. Chemotherapy(CT) plus radiotherapy(RT) trials for primary CNS lymphoma

Author Year No. of CT Timing of CT Whole brain RT  Median survival
patients regimens in relation to RT dose(Gy) (months)
Gabbai 1989 13 HDMTX pre RT 30-44 9.5
DeAngelis 1992 31 HDMTX+ITMTX+Ara-C pre & post RT 40 42.5
Selch 1994 23 HDMTX+/—Ara-C or CHOP during or post RT 10-46 8
Glass 1994 25 HDMTX pre RT 30-44 33
Ahn 1995 8 EDAP+/—CHOP or [TMTX unknown 30-60 31
Schultz 1996 52 CHOD++/—ITMTX pre RT max. 41.4 16.1
Kim 1996 7 CHOP or HDMTX or ITMTX during or post RT 50-60 unknown
Lee 1999 13 M-CHOD+ITMTX pre RT 40 43
Hiraga 1999 28 HDMTX pre RT 30-50 39.3
Bataille 2000 129 Doxorubicin or HDMTX or Ara-C pre RT max. 40 unknown

or Doxorubicin+/—HDMTX

*Abbreviationsll HDMTX=high-dose methotrexatell TMTX=intrathecal methotrexatell Ara-C=cystosine arabinosided CHOP or
CHOD=cyclophosphamide, adriamycin, vincristine, prednisolone or dexamethasonel M-CHOD=methotrexate-

CHOD.

0000 0000000 0000 00 000 000. 0
0O 0ODDOD 0000 00 00000 000 00oo0oo.

00000000 000 00000 0000 0000
00000 00000 OO0 70~90%0 0000 O O
000D 00D 00D 0000000 14~26000 O
gogo®9% ggo D0000 OO0 00000 OO0
OO0 D000 0000O00®®®g goood 0ooo
00000 DO000DOD 000 000000 00 00
0O 00-0000 0000 0 0009790 goon
0O0O0. D00 00000 OO0 000 0000 OO0
00 45Gy0 00000 506yd DO0O00O0OOO OOO
0 00%®.0 00 0000000 000000000 O
30%0 OO0 D000 00000 OO0 O 00000
000000 000 0oooo 0o0*™. 0 goooo o
OO0 0O 000 000000 OO0 500 00 00 20
OO0 DDOODOO00 00 000 000 000000 OO0
000 00000 000 100 00 0000 0000
000D 000 000000 DOO0. 00 000 OO0
000D 00 MTX 00000 00000 000 OO0
000 00 000 0O0O.

000 00000 0000 OO0 0000 000000
000000 000 D000 000 0O 0000000
000 D00 00000 000 0000 000 000
go™"%®g gooo 0000 00 00000 000
00 000 00000 00000 0000 OO(Table 3).
0000 OO0 OD0O0000 0000?00 0000 00
0O 000D Gabbai®® 0000 00O MTXO 0OOODO
0O 000ODODDO 00O000. 00 000000 MTX
000 DDOO0OO0O0 00000 000 0000 000 O

J Korean Neurosurg Soc/Volume 30/March, 2001

00000 000 000000 00000 00000 O
000 OO0 O 0O0.000 00000 00000 O
00 000 0000 0000000 000000 00
00000 000 0000 MTXO 00 0000000
O 00000 00 0O godMh2 apery®d 0 0%
0 00000 000 00 MTXO ara—c 000 000
00 NeuweltD?0 DahlborgD ™0 OO0 OOOODO
0 00 00000000 000 000 00 0000 O
0000.000 0O 000 00 0000 000 00 O
00 0000 0O0.00-000 00000 00000
00 00 42000 000 OO0 00000 OO0 000
0 00000 DO0O00. 000 00000 00 000
00 000000 0000 OO0 00000 00000
0 000 000 0000, 00, 00000 00000
00 0000 000 D000 00 000 Og299me),
0000 0000 00000 D000O0 000 000
0 000 000 00000 00 0000 00.0 00
000 00000 D0O000 00 0000 00000
000 0000 00000000 000 00000 00
0 00 0 000 0000 0000 000 000 00
0 00000 00 Oo0.

000-000 00000 0000 000000 o0
0000, 00, 00000, 000000, 000, 000
00 OO0 0000 00 00 000 00000, 000
0000, 0000 0000000, 00000 0000
000 OO0 0O 0O0.0 00000 D00 00000
00 00 0000 000000 00 00 000 00
000 00000 000 00 00 00000 0000
0 00000. 000 000000 00000 0000

339



ooo ooooo oooo oooo

O0000 OO0 00 000 ooo ooo gooo o
O0.0000 000 OO0 000 DOO OO0 FreilichO
O 00 0000 00000 ooooo ooo goo.o
OO0 00O0O00O OO000O Oooog oooo oo, d
00 00, Karnofsky performance status, 00, 0 OO
ooo, 000 000 oo, oooooo, oooood
0000992092

H
2 £

goooo ooooo ood Oog boodo ogo
0O 0000 00 0000 000 oooooo0 oo od
ooooo ooboo oo 0 boooogoog oo o
ooooo oo ooooo ooooo ooo ooooo
oobO 0o odgooo.obo0 0o boob Oooo oog
O 00 000 00 00 000 oooo ooooo o
00 oooO oooo oob 0ooo0 000 boo oo
ooooo ooo oo ooo.

eJ0OO0OO20000 80 160

eJ000IOO20010 10 50

eOOOOO O O
700-712 0OOOO OO OOO 194
00000 0odgo ooooogo
0 00053) 250—-7306, 0 00 053) 250—7356
E—maild drson@dsmc.or.kr

References

1) Abery LE, DeAngelis LM, Yahalom J : Long-term survival in
primary CNS lymphoma. J Clin Oncol 16 : 859-863, 1998

2) Ahn JS, Kim CJ, Kwon Y, Rhim SC, Lee JK, Kwun BD :
Clinical analysis of the CNS malignant lymphoma. J Korean
Neurosurg Soc 24 © 546-554, 1995

3) Bataille B, Delwail V, Menet E, Vandermarco P, Ingrand P,
Wager M, et al : Primary intracerebral malignant lymphoma :
report of 249 cases. J Neurosurg 92 : 261-266, 2000

4) Blay JY, Bouhour D, Carrie C : The CR5 protocol : A regimen
of high-dose chemotherapy and radiotherapy in primary ce-
rebral non-Hodgkin's lymphoma of patients with no known
cause of immunosuppression. Blood 86 @ 2922-2929, 1998

5) Blay JY, Conroy T, Chevreau C, Thyss A, Quesnel N, Eghbali
H, et al : High-dose methotrexate for the treatment of primary
cerebral lymphomas : analysis of survival and late neurologic
toxicity in a retrospective series. J Clin Oncol 16 @ 864-871,
1998

6) Carsten N, Adelgunde L, Babak M, Ursula N, Marcus N,

Klaus S : Late radiation toxicity after whole-brain radioth-

340

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

erapy  the influence of antiepileptic drugs. Am J Clin Oncol
22 :573-586, 1999

Cher L, Glass J, Harsh GR, Hochberg FH : Therapy of pri-
mary CNS lymphoma with methotrexate-based chemotherapy
and deferred radiotherapy : preliminary results. Neurology
46 : 1757-1759, 1996

Corn BW, Donahue BR, Rosenstock JG, Hyslop T, Brandon
AH, Hegde HH, et al : Performance status and age as inde-
pendent predictors of survival among AIDS patients with
primary CNS lymphoma @ A multi-variate analysis of a multi-
institutional experience. Cancer J Sci Am 3 * 52-56, 1997
Corry J, Smith JG, Wirth A, Quonc G, Liew KH : Primary
central nervous system lymphoma : age and performance
status are more important than treatment modality. Int. J.
Radiation Oncology Biol. Phys. 41 : 615-620, 1998

Crossen JR, Garwood D, Glatstein E, Neuwelt EA : Neurobe-
havioral sequelae of cranial irradiation in adults @ A review
of radiation-induced encephalopathy. J Clin Oncol 12 : 627-
642, 1994

Dahlborg SA, Henner WD, Crossen JR, Tableman M, Petrillo
A, Braziel R : Non-AIDS primary CNS lymphoma : first
example of a durable response in a primary brain tumor using
enhanced chemotherapy delivery without cognitive loss and
without radiotherapy. Cancer J Sci Am 2 : 166-174, 1996
DeAngelis LM, Yahalom J, Thaler HT, Kher U : Combined
modality therapy for primary CNS lymphoma. J Clin Oncol
10 : 635-643, 1992

Ferracini R @ Primary malignant non-Hodgkin's lymphomas
of the central nervous system in immunocompetent patients :
diagnostic, prognostic and therapeutic criteria. Pathologica
89 1 146-154, 1997

Fine HA : Treatment of primary central nervous system lym-
phoma : still more questions than answers. Blood 86 @ 2873-
2875, 1995

Freilich RJ, Delattre JY, Monjour A, DeAngelis LM : Che-
motherapy without radiation therapy as initial treatment for
primary CNS lymphoma in older patients. Neurology 46 :
435-439, 1996

Gabbai AA, Hochberg FH, Linggood RM : High-dose metho-
trexate for non-AIDS primary central nervous system lymph-
oma. J Neurosurg 70 : 190, 1989

Glass J, Gruber ML, Cher L, Hochberg FH : Preirradiation
methotrexate chemotherapy of primary central nervous system
lymphoma : long-term outcome. J Neurosurg 81 @ 188-195,
1994

Johnson BA, Fram EK, Johnson PC, Jacobowitz R : The
variable MR appearance of primary lymphomas of the central
nervous system : comparision with histologic features. AJNR
18 1 563-572, 1997

Kim DG, Nam DH, Jung HW, Choi KS, Han DH : Primary

central nervous system lymphoma : variety of clinical mani-

J Korean Neurosurg Soc/Volume 30/March, 2001



20)

21)

22)

23)

24)

25)

festations and survival. Acta Neurochir (Wien) 138 : 280-289,
1996

Lee CH, Lee JK, Kwun BK : Primary central nervous system
lymphoma : A report of 33 cases. J Korean Neurosurg Soc
28 1 547-555, 1999

Lee MK, Kang CG, Kim DH, Chun BK, Park DP, Kim DJ :
Steroid-induced remission in primary malignant lymphoma of
the brain. J Korean Neurosurg Soc 20 : 596-601, 1991

Lee SK, Nam DH, Cho BM, Lee JI, Kim JS, Hong SC, et al :
Preirradiation methotrexate, radiation therapy and cytosine
arabinoside chemotherapy in primary central nervous system
lymphoma : short-term results. J Korean Neurosurg Soc 28 :
1324-1331, 1999

Lee WS, Kim EY, Chang JW, Park YG, Lee KS, Choi JU, et
al © Primary central nervous system lymphoma ' treatment
results of 23 cases. J Korean Neurosurg Soc 25 * 365-372, 1996
McAllister LD, Doolittle ND, Guastadisegni PE, Kraemer DF,
Lacy CA, Crossen JR, et al : Cognitive outcomes and long-
term follow-up results after enhanced chemotherapy delivery
for primary central nervous system lymphoma. Neurosurgery
46 :51-61, 2000

Nelson DF, Martz KL, Bonner H, Nelson JS, Newall J,
Jerman HD, et al : Non-Hodgkin's lymphoma of the brain :

J Korean Neurosurg Soc/Volume 30/March, 2001

26)

27)

28)

29)

ooo -ooo-goo-oog-gooo-oog

can high dose, large volume radiation therapy improve survial?
Report on a prospective trial by the radiation therapy onco-
logy group (RTOG) : RTOG 8315. Int J Radiation Oncology
Biol. Phys. 23 : 9-17, 1992

Neuwelt EA, Goldman DL, Dahlborg SA, Crossen J, Ramsey
F, Roman-Goldstein S, et al : Primary CNS lymphoma treated
with osmotic blood-brain barrier disruption : prolonged sur-
vival and preservation of cognitive function. J Clin Oncol 9 :
1580-15901 1991

Sandor V, Stark-Vancs V, Pearson D, Nussenblat R, Whitcup
SM, Brouwers P, et al : Phase II trial of chemotherapy alone
for primary CNS and intraocular lymphoma. J Clin Oncol
16 : 3000-3006, 1998

Schultz C, Scott C, Sherman W, Donahue B, Fields J, Murray
K, et al : Preirradiation chemotherapy with cyclophosphamide,
doxorubicin, vincristine, and dexamethasone for primary CNS
lymphomas : initial veport of radiation oncology group proto-
col 88-06. J Clin Oncol 14 © 556-564.

Selch MT, Shimizu KT, De Salles AF, Sutton C, Parker RG, et
al © Primary central nervous system lymphoma : results at
the University of California at Los Angeles and review of the
literature. Am J Clin Oncol (CCT) 17 : 286-293, 1994

341



