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Abstract—Twelve patients with primary non-Hodgkin's [ymphomas of the CNS are
described. Out of 5 CSF cytologies performed, 4 were positive. Radiotherapy was given
fo the tumour area in 3 patients, or to the whole brain in 5 patients. Four cases
received radiotherapy to the spinal cord as well. Patients recewing whole CNS
irradiation, including the spinal cord, seem to have a longer survival than patients with
brain irradiation only. Out of the 5 patients with total brain irradiation, 2 showed a
relapse in the spinal cord. It is suggested that therapy should be given not only to the

tumour bearing areas, but should comprise the entire CNS.

INTRODUCTION

PriMary non-Hodgkin’s lymphomas of the
central nervous system (CNS) are compara-
tively rare. Freeman ef al. [1] reported an
incidence of 1.69%, of all primary, extranodal
non-Hodgkin’s lymphomas occurring in the
brain or cord. Most of the discussions con-
cerning the malignant lymphomas of the CNS
have been confined to the clinical features or
the histologic appearance of these tumours [2-
4]. Only scanty information as to the exact
treatment has been provided in the literature.
The role of radiotherapy appears essential,
though ill-defined [5-7]. Despite radiation
therapy, most cases show a rapidly dismal
outcome, mainly because of local recurrences.
Survivals of 5 yr or more are very exceptional.
This might be due to inadequate dosage
schedules or to inappropriate field sizes.

In 1968, in the Rotterdam Radiotherapy
Institute, therapy of the primary cerebral
lymphomas was altered from irradiation of the
tumour area to total skull irradiation, mainly
because of poor treatment responses. Since the
results of this new approach remained disap-
pointing, in 1973 we commenced giving ra-
diotherapy to the entire CNS, including the
spinal cord. This report deals with the pre-
liminary results in a limited number of cases.
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MATERIALS AND METHODS

From 1957-1976 sixteen patients were diag-
nosed with non-Hodgkin’s lymphomas with
initial presentation in the CNS. One of these
cases had a spinal cord lesion of which the site
of origin—intramedullary or extradural—
could not be established with certainty. This
patient was excluded from the study.
Screening for extraneural disease was not rou-
tinely performed before 1970. Seven patients
underwent complete staging procedures, in-
cluding liver and spleen scans, lymphangio-
grams and bone marrow aspirates; partial stag-
ing was done in 2 cases. Three of these 9
patients evidenced nodal or visceral involve-
ment. They were also excluded from the
present series. Thus, 12 acceptable cases re-
mained for study. In 2 instances autopsy was
performed, without showing evidence of extra-
neural disease. Four patients had no screening
or post-mortem examination; the survival per-
iod was 6, 7, 13 and 41 months without
clinical evidence of spread beyond the CNS.

Diagnosis was confirmed at microscopy of
biopsy specimens after gross removal of the
tumour in 7 cases. All surgical procedures
were incomplete. One patient underwent a
decompression operation; diagnosis was con-
firmed at autopsy. In 4 instances cytologic
examination of the cerebro-spinal fluid (CSF)
revealed tumour cells consistent with non-
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Hodgkin’s lymphoma. These patients had no
surgical resection or biopsy of their tumours.
Dexamethasone was administered in 5 cases
for 1-2 months.

Until 1970 radiotherapy was given in most
cases with orthovoltage. Later linear accele-
rators were introduced for the treatment of
the CNS lymphomas. Radiotherapy was in-
itiated within 1—4 weeks after diagnosis. Brain
irradiation was given through opposed lateral
portals. For the irradiation of the spinal cord
onc posterior field was used; dosages were
calculated at 5.5-6.5 cm depth. Figure 1 shows
a schematic representation of the skull
and spinal fields. Three patients received irra-
diation to the tumour area only. In 5 patients
the entire skull was irradiated. In 4 instanccs
radiotherapy was given to both the brain and
cord,

4.000-4,500 rad

3,000- 3,300 rad
midptane at £ 6cm

4 -4 wks 4 - 4% wks

Fig. 1. Radiation fields and dosages for entire CNS irradiation.

None of our cases had an associated immu-
nological deficiency and there were no trans-
plant recipients [8]. None of the patients
received chemotherapeutic agents before or
during their illness.

RESULTS

Table 1 summarizes the clinical, thera-
peutic and survival data of the 12 cases. Six of
the patients were males and 6 females. The
ages ranged from 31 to 71yr. The mean age
was 32 yr.

In 9 patients the duration of presenting
symptoms before time of diagnosis was 12
months or less. In 3 cases the patient’s history
was unreliable. Table 2 illustrates the initial
clinical signs and symptoms at the time of
diagnosis. These findings have been arbitrarily
grouped into 3 categories. Most cases exhi-
bited a complexity of clinical features, com-
prising more than one category.

The topographic distribution of the lesions
was of a diffuse or multifocal nature in 6
cases. Solitary foci in one of the lateral hemi-
spheres were encountered in 4 patients. In 2
cases the brain stem was aflected. No foci
were seen in the cerebellum. Cytologic exam-
ination of the CSIF was performed in 5 in-
stances, with 4 positive results.

In 6 of 12 patients histology or cytology
specimens were still  available for re-
examination according to the criteria of the
Rappaport, Kiel and Lukes/Collins classifi-
cations [9-11]; they were all of the high-grade
malignancy type (Table 3). The remaining 6
patients were classified at the time of diagnosis
as “reticulum cell sarcoma” according to the
old nomenclature.

The initial response after radiothcrapy was
reasonable to good and, in nearly all cases,
embraced a marked improvement of neuro-
logical symptoms and of behaviour. Once
patient (No. 12) showed only slight improve-
ment. Infection of the bone flap might have
been a major factor contributing to the neg-
ligible response and the ultimate death in this
case. There was no difference noted in the
initial response between the patients who re-
ceived dexamethasone and those who did not.
Surgery did not influence the prognosis to any
extent. As already stated, all surgical in-
terventions were incomplete.

The site of the lesion possibly influences the
prognosis. This becomes apparent if we divide
our material—arbitrarily—into patients with
a “favourable” and ‘“unfavourable” locali-
zation.  Unfavourable here means a diffuse or
multifocal spread, or locations in the brain
stem region with its vital structures and the
high risk of direct tumour cxtension into the
spinal cord. Patients with a positive CSF
cytology are also grouped under this heading.
Patients with a solitary focus in one of the
lateral hemispheres and a negative, or un-
known, CSF cytology are grouped under the
favourable locations. Two of the 3 patients in
the latter group survived more than 2yr. Of
the 9 patients in the first group 7 died within
2vyr.

The patient’s sex also shohwed a correlation
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with prognosis. The 4 patients with a survival
period of more than 24 months were all
females. Since the available literature shows
no indication of a substantial difference in
survival between the two sexes, the discrep-
ancy noticed in our series is probably
fortuitous.

The radiotherapy modality was of prog-
nostic importance (Table 4). After wholc
CNS irradiation survival was better than
when only the tumour area or the brain was
treated. All patients with radiotherapy to the
entire CNS survived more than 1yr. One
patient is free of disease after 3yr. The second
patient went through a period of deterioration
after 23 months, but responded fairly well to
dexamethasone (post-radiation effect?); she is
in a reasonable condition after 35 months,
without further deterioration. The other 2
patients survived for 13 and 16 months re-
spectively, the latter case being complicated
by an infected bone flap, which probably
accelerated the fatal outcome. The difference
in survival between the patients with entire
CNS irradiation and the partial treatment
group becomes even more striking if one
considers that all patients with total CNS
irradiation had an unfavourable localization
of their tumours (Table 5).

Most patients suffered a local, i.e. cerebral,
recurrence of their lymphomas. However, 2
cases showed distinct features of a spinal cord
relapse: case No. 7 had a recurrence in the
spinal axis together with general disorien-
tation, whereas case No. 8 showed a cord
lesion as the first manifestation of CNS re-
lapse. Both patients received radiotherapy to
the brain only.

DISCUSSION

Brain involvement by non-Hodgkin’s lym-
phomas of the CNS is usually more extensive
than is indicated by the clinical signs and
symptoms. Conventional investigations (elec-
troencephalography, brain  scans, angio-
graphy, etc.) are insufficiently precise to ade-
quately reveal the extent of the disease.
Computer tomography of the brain might
provide better information [12]. Several au-
thors have stressed the diffuse spread of these
tumours [2, 13, 14]. On microscopic exam-
ination perivascular cuffing and small tumour
aggregates are often found remote from the
primary tumour [15, 16]. Subependymal and
meningeal infiltrations are frequently encoun-
tered. In the study of Adams [13] diffuse in-

filtration of the meninges was a prominent
feature in 4 of 8 cases with primary cerebral
lymphomas. Barnard and Scott [16] observed
meningeal involvement in 11 out of 14 pa-
tients, whereas all 14 cases showed subepen-
dymal condensations of tumour cells. Though
clear leptomeningeal involvement was usually
confined only to regions close to underlying
infiltration, the same authors emphasize that
in all their cases microscopy revealed diffuse
parenchymal disease apart from any circum-
scribed  tumour. This indicates that diffuse
meningeal spread might be less rare than is
generally believed. Furthermore, the frequent
occurrence of perivascular coatings with tu-
mour cells, i.e. infiltration of the Virchow—
Robin spaces, suggests that the risk of seed-
lings through the CFS is highly conceivable.

Although primary cord lesions of the CNS
lymphomas are very rare, secondary involve-
ment of the medulla oblongata or spinal cord
after brain primaries is by no means unusual.
This spread may occur through the CSI,
whereas brain stem tumours may extend di-
rectly into the cord. Barnard and Scott [16]
reported brain stem involvement in 11 out of
14 patients. Miller and Ramsden [17] gave a
detailed report on spinal cord lesions at autop-
sy. These authors found among their series of
6 cases 4 who showed definite involvement of
the spinal axis, whereas a fifth case exhibited
tumour extension into the medulla oblongata
but not beyond. Among 20 patients irradiated
to the brain only, Sagerman et al. [3] de-
scribed 6 patients who evidenced recurrences
in the spinal canal. More recently, the case
history of a 66-yr old woman with spinal cord
relapse after brain irradiation was usefully
discussed by Lehrich ef af. [18]. Likewise, we
observed 2 patients with relapses in the cord
after irradiation of the skull only.

Cytologic examination of the CSF is not
routinely performed in patients with space
occupying masses in the brain. However,
Jellinger ¢t al. [6] considered CSF cytology as
a useful and reliable tool for clinical diagnosis.
Out of 40 CSF’s analysed 23 showed distinct
pleocytosis, whereas 11 cases evidenced a pos-
iuve cytology. Since the authors do not spec-
ity the number of CFS’s subjected to cyto-
logical examination, the actual rate of pos-
itive results might have been considerably
higher. In our series the CSF was examined
in 5 cases, with 4 positive cytologies. Finally,
the surgical (diagnostic) procedure, which
usually precedes radiotherapeutic manage-
ment, increases the risk of “spill” of tumour
cells through the meningeal spaces. These
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Table 1. Summary of clinical, treatment and survival data

Sex Age

L.ocalization

Radiotherapy

1 F 37

2 M 54

3 M 31

4 M55

6 M 67

7F 71

8 M 59

9 F 56

10 F 49

11 ¥ 47

12 M 64

Unifocal,
R-hemisphere

Pons

Brain stem

Diffuse.

including brain stem
Multiple

Unifocal,

frontal

Unifocal,
temporal

Multiple

Unifocal,
tempero-parictal

Multiple

Multiple

Multple

Tumour arca
4060 rad/6 wk
250 kV

Tumour area
4000 rad/4 wk
Cobalt 60

Tumour area
4000 rad/43 wk
250 kV
Total brain
4060 rad /6%
250 kV

vk

-

Total brain
4000 rad/5 wk
250 kV

Total brain
4000 rad/4 wk

6 mV

Total brain
4000 rad/5 wk
6 mV

Total brain
4000 rad/4% wk
25 mV

Brain and cord

4000 rad/43 wk resp.
2550 rad/4 wk

6 mV

Brain and cord

4000 rad/41 wk resp.
3000 rad/44 wk

6 mV

Brain and cord

4500 rad/6% wk resp.
3300 rad/6 wk

6 mV

Brain and cord
4000 rad/4 wk resp.
3150 rad/3% wk

6 mV
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Initial
response

Follow-up

Survival
(months)

+ +

++

++

4+

++

++

+++

+++

+++

Focal seizures; fairly well for
39 months; then steady deterioration
with paresis

Fairly well during 4 months; then
behaviour changes; aggressiveness
and general disorientation

Headaches and giddiness; progressive
deterioration after 3 months;
cerebellar pressure cone

After 2 months progressive stupor
and coma; brain stem involvement

Improved initially; after 4 months
symptoms of increased intracranial
pressure

Almost complete recovery; after
3 months forgetful, disorientation
and dysarthria

Remained slightly apathetic; gait
disturbances; after 24 months spinal
cord relapse and disorientation; some
improvement on dexamethasone

After 4 months cord lesion with paresis

right leg; positive CSF cytology;
radiotherapy entire cord; remissions

and exacerbations for another 11 months;

meningitis sarcomatosa

Slight headache and dizziness:
remained well until end of observation
period

Residual paresis and headache; after
23 months apathy; CT-scan: diffuse
brain involvement; “strange” cells in
CSF; improved on dexamethasone;
post-radiation effect?

Steady improvement; after 12 months
sudden downhill course; confusion
and dysarthria

Poor response; gradual deterioration;
removal of infected bone flap and
evacuation of epidural empyema after
13 months

41

25

36 (alive, NED)

35 (alive)

13
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Table 2. Clinical findings at time of diagnosis

Increased intracranial pressure
(hcadache, nausea, vomiting, ctc.)

Neurologic features
(cranial nerve involvement,
impairment of motor and sensory
functions, gait disturbances, reflex
abnormalities, scizures, ctc.)

Impaired higher cortical functions
(reduced level of consciousness,
psychiatric manifestations, etc.)

7 cases

11 cases

7 cases

Table 3. Classification according to Rappaport, Kiel and Lukes/Collins

Patient
No. Rappaport Kiel Lukes/Collins
4 Malignant lymphoma (M.L.) Immunoblastic Immunoblastic
diffuse histiocytic, sarcoma sarcoma
poorly diflerentiated
7 M.L. diffusc lymphocytic, Lymphoblastic M.L.
poorly differentiated sarcoma unclassifiable
8 M.L. lymphocytic, Lymphoblastic M.L.
(cytol.) poorly differentiated sarcoma unclassifiable
9 M.L. histiocytic, Immunoblastic ~ Immunoblastic
(cytol.) poorly differentiated sarcoma sarcoma
10 M.L. diffuse lymphocytec, Immunoblastic Immunoblastic
poorly differentiated, sarcoma sarcoma
some plasmacytoid
differentiation
12 M.L. diffuse lymphocytic, Lymphoblastic M.L.

poorly differentiated

sarcoma unclassifiable

Table 4. Survival (in months afler ihe start of radiation
therapy) according lo lreated area

Irradiated area

Tumour Whole Brain and
region only brain cord
Survival 4 3 13
(months) 6 5 16
41 7 357
15 367 NED
25 :

data suggest that patients with cerebral lym-
phomas run a high risk of cord involvement.
Most authors agree on the essential role of
radiotherapy in the management of the CNS
lymphomas. Treatment of the whole brain is
recommended as the safest approach.
Prophylactic irradiation to the spinal axis is
usually advocated only in selected cases [5, 7].
However, selection of patients at risk, based
on routine investigations or histology, appears
very difficult, if not impossible. CSF cytology
reports are not always available. Hence, after
carcful scrutiny of the literature, we suggest

that treatment modalities shouid include the
entirc CNS. Our limited material does not
convincingly support this theory, but there arce
definite indications that whole CNS irra-
diation improves the prognosis. Taylor e/ al.
[4] also inferred that total craniospinal rad-
lation therapy appears to be indicated.
Uncertainties  remain  about the optimal
dosage schedules. In our institute the brain is
irradiated with 40004500 rad midplanc in
445 weeks, whereas prophylactic cord
irradiation amounts to 3000-3300 rad at +6 ¢m
in 444 weeks. The head is fixed by means of
a cast and special care is taken in order to
include the entire base of the skull in the
radiation fields. If the primary location is in
the cord, this area should receive a higher
dose. Littman and Wang [7] advocate a
minimum dosc of 4500 rad at 1000 rad per
week to the whole brain, with a booster dose
of 500-1000 rad to any residual tumour. We
fecel  reluctant 1o alter  our  current
radiotherapy policy to this rather aggressive
approach, because of its increased risk of
radiation induced encephalopathy.
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Table 5. Treatment and survival according to site of involvement
Irradiated area
Partial CNS Entire CNS
(tumour region only; (brain and
whole brain} cord)
Site of
involvement Favourable Unfavourable Unfavourable
Survival 5 3 13
{months) 25 4 16
41 6 35%
7 36 *NED
15

Alternatively, for prophylactic treatment of
the cord, intrathecal administration of cytos-
tatic drugs might also be of value. The advan-
tage of this treatment is its marrow sparing
properties, although extraneural spread of the
primary cerebral non-Hodgkin’s lymphomas
appears very rare and the need for systemic
chemotherapy in a later stage of the disease is

probably negligible. On the other hand, pro-
longed survivals after entire CNS irradiation
may prove responsible for a higher incidence
of extraneural involvement in future series.
Whether one of these two approaches—entire
CNS irradiation vs brain irradiation with
intrathecal chemotherapy—shows any super-
lority awaits further elucidation.
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