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Hodgkin’s Lymphoma 

RAYMOND H.S. LIANG,* EDMUND K.W. WOO,* YUK-LING YU,* DAVID TODD,* TAI-KWONG CHAN,* 
FAITH C.S. HO,t SHIU-CHIU TSO* and JONi\THAN S.T. SHUM: 

liniver.rify Departments of *,Uedicine and tPathologV and zinstitute of Radiotherapy and Oncology, Queen LMan, Hospital, Hong Kong 

Abstract--Fifty-eight Hong Kong Chinese patients with CNS lymphoma were reviewed (primaT 
seven, secondary 5 1). The incidence of secondary CNS lymphoma in patients u’ith non-Hodgkin’s 
iymphoma was estimated to be 9.4%. The Working Formulation separated subtypes which had a 
special propensip to involve the CNS. SigniJcant proportions of our patients with secondary CNS 
lvmphoma had other features which were known to be associated with a high risk of CNS disease 
&uding stage IV (48/51, 91.4%), b one marrow (26/51, 50.9%), peripheral blood (7.51, 
13.7%), nasal (7151, 13.7%), orbital (3151, 5.9%), testicular (2/51, 3.9%) and bulky retro- 

peritoneal (6/5 1, 11.8%) disease. 82% of patients with secondary CNS lymphoma had concurrent 
systemic disease and a further 12% had systemic relapse shortly afterward. CNS lymphoma 
is associated with poor prognosis and onb 29% and 14% of the patients with primary and 
secondary CNS lymphoma respectively survived beyond 1 year. Patients responding to therapy had 
sigm&antly better survival. 69.9% of the deaths were related to progressive systemic disease. 

INTRODUCTION 
THE central nervous system (CNS) is not uncom- 
monly involved in patients with non-Hodgkin’s 
lymphoma [l-9]. Despite recent advances in the 
therapy of lymphoma, the best management for 
patients with CNS lymphoma remains uncertain. 
The relative roles of surgery, radiotherapy, intra- 
thecal and systemic chemotherapy still need to be 
dcfincd. This paper presents a retrospective analysis 
of the clinical course and management of 58 Hong 
Kong Chinese patients with CNS lymphoma. 

MATERIALS AND METHODS 
The medical records of patients attending the 

lymphoma clinic, Queen Mary Hospital, Hong 
Kong, between January 1971 and June 1987 with 
a diagnosis of non-Hodgkin’s lymphoma were 
reviewed. Patients were considered to have ‘definite’ 
CNS lymphoma if cercbrospinal fluid (CSF) 
cytology, autopsy or biopsy of CNS tissues showed 
malignant lymphoma. A diagnosis of ‘probable’ 
CNS lymphoma was made if patients met all of the 
following criteria: (a) known lymphoma outside 
CNS; (1,) otherwise unexplained CNS symptoms or 
signs; (c) ‘suspicious’ CSF cytology or compatible 
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structural abnormality documented by computer- 
ized axial tomography (CT) of the brain, myelogra- 
phy or cerebral angiography; (d) resolution or 
improvement of symptoms or signs associated with 
radiotherapy and/or chemotherapy [6]. 

The pathological materials were reviewed and 
classified according to the Working Formulation 
[lo]. Immunohistochemical studies were performed 
on fresh tissue specimens obtained from 11 patients 
using methods previously reported [ 111. Patients 
were staged according to the Ann Arbor Classifi- 
cation [ 121 and clinical staging procedures included 
complete physical examination, plain chest radio- 
graph, full blood counts, blood biochemistry, iliac 
crest trephine biopsy and aspirate of bone marrow. 
Lymphogram and/or CT abdomen were performed. 
Percutaneous liver biopsy was done in selected 
patients. 

The crude incidence of secondary CNS lym- 
phoma for the Working Formulation histologic sub- 
groups was estimated by the technique previously 
employed by the Stanford group [6]. The incidence 
of each histologic subgroup in this series of patients 
with secondary CNS lymphoma was compared with 
the incidence of the corresponding subgroup in 
a series of 234 consecutive Hong Kong Chinese 
patients with non-Hodgkin’s lymphoma seen in the 
same clinic between 1975 and 1982 [ 131. Twenty 
of these 234 patients (9.4%) drveloped secondary 
CNS lymphoma. 
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Tumour responses were assessed using standard 
criteria [ 141. The Kaplan-Meier product limit 
method was used to generate survival curves [ 151. 
The survival time was measured from the date of 
diagnosis of CNS disease to the date of last follow 
up or the date of death. The log-rank procedure 
was used to compare survival curves. 

RESULTS 
Fifty-eight patients were found to have CNS 

lymphoma. Forty-eight of them were classified as 
definite and 10 as probable. 

Patient characteristics and histology 
Of the seven patients with primary CNS lym- 

phoma, five were male and two female. Their 
median age was 63 years (range 39-74). There 
were one diffuse mixed small cleaved and large cell, 
one diffuse large cell, two diffuse immunoblastic, 
two diffuse small non-cleaved and one unclassified 
lymphomas. Fresh tissue was available for immuno- 
phenotyping in a case of diffuse immunoblastic 
lymphoma and was positive for B cell markers. One 
patient had a history of nasopharyngeal carcinoma 
which responded to a course of local radiotherapy 
given 2 years before the diagnosis of lymphoma. 
Another patient had Klinefelter’s syndrome. Other- 
wise, none of them were immunocompromised. The 
sera of three patients were tested for HTLV-III 
antibody and all were negative. 

Fifty-one patients had secondary CNS lym- 
phoma. The diagnosis was definite in 41 cases 
(80.4%) and probable in 10 (19.6%). Thirty pati- 
ents were male (58.8%) and 21 (41.2%) female. 

Their median age was 54 years (range 12-81). At 
first presentation, two (3.9%) patients had stage II, 
one (2%) stage III and the remaining 48 (94.1%) 
stage IV disease. Twenty-seven of them (52.9%) 
had B symptoms and nine (17.6%) bulky disease 
(tumour diameter greater than 10 cm: cervical one, 
mediastinal two, retroperitoneal six). The extent of 
disease on initial presentation is shown in Table 1 
which also shows the additional disease sites 
involved at subsequent relapses or disease pro- 
gression. 

Table 2 shows the histologic subclassification of 
the 51 patients with secondary CNS lymphoma. 
For the 10 cases where fresh tissues were available 
for immuno-phenotyping, nine ofthem were positive 
for B cell markers (diffuse mixed two, diffuse large 
cell four, diffuse immunoblastic nne, diffuse small 
non-cleaved cell two) and one case of lymphoblastic 
lymphoma was positive for T cell markers. 

The probability of CNS lymphoma for a particu- 
lar histologic subtype, P(CNSIH) = P(H/CNS). 
P(CNS)IP(H). The incidence of CNS lymphoma in 
234 consecutive Hong Kong Chinese patients with 
non-Hodgkin’s lymphoma, P(CNS), was estimated 
to be 22/234 = 9.3%. P(HICNS) is the incidence 
of a particular histologic subtype for the 51 patients 
with CNS lymphoma and P(H) is the incidence of a 
particular histologic subtype for the 234 Hong Kong 
Chinese patients with non-Hodgkin’s lymphoma 
(Table 2). 

Prior therapy 
Thirty-five patients had received therapy for their 

lymphoma prior to the development ofCNS disease. 

Table 1. Extent of disease involvement of 5 1 patients with secondaty CNS bmphoma on initial 
presentation and at subsequent relapses or disease progression 

Initial presentation Relapse/progression Total 

Lymph node 
Bone marrow 
Spleen 
Liver 
Bone 
Nasal 
Peripheral blood 
Skin 
Stomach 
Small bowel 
Pleura 
Lung 
Kidney 
Pericardium 
Orbit 
Large bowel 
Testis 
ovary 
Breast 
Vagina 

43 (84.3%) 
22 (43.1%) 
I8 (35.3%) 
I7 (33.3%) 

7 (13.7%) 
7 (13.7%) 
4 (7.8%) 
4 (7.8%) 
6 (11.8%) 
6 (11.8%) 
4 (7.8%) 
5 (9.8%) 
2 (3.9%) 
2 (3.9%) 
3 (5.9%) 
2 (3.9%) 
2 (3.9%) 
0 (0%) 
1 (2%) 
I (2%) 

6 (11.8%) 
4 (7.8%) 
2 (3.9%) 
2 (3.9%) 
0 (0%) 
0 (0%) 
3 (5.9%) 
2 (3.9%) 
0 (0%) 
0 (0%) 
1 (2%) 
0 (0%) 
3 (5.9%) 
2 (3.9%) 
0 (0%) 
0 (0%) 
0 (0%) 
1 (2%) 
0 (0%) 
0 (0%) 

49 (96.1%) 
26 (50.9%) 
20 (39.2%) 
I9 (37.2”/“) 

7 (13.7%) 
7 (13.7%) 
7 (13.7”“) 
6 (11.80/u) 
6 (11.8%) 
6 (11.8%) 
5 (9.8%) 
5 (9.8”‘“) 
5 (9.8%) 
4 (7.8%) 
3 (5.90/u) 
2 (3.9%) 
2 (3.9%) 
1 (2%) 
1 (2%) 
1 (2%) 
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Table 2. Incidence of secondary CNS lymphoma by histology 

Incidence of the Incidence orthe Probability 
histologic subtypr histologic subtypr of CNS 

for CNS Iymphoma in 234 consecutive lymphoma, 
patients. Iymphoma patients. P(CNSIH) 

Histolog! P(HICNS) P(H) 

I. Low grade: 
A. DiKuse small lymphocytic 0 (0%) I5 (6.40/o) 0% 
B. Follicular small cleaved 0 (0%) 20 (8.6%) 0 “/u 
C. Follicular mixed 0 (0%) 10 (4.3”/“) 0 ‘I/, 

0 (0%) 45 (l9.3%) 0 “/” 

II. Intermediate grade: 
D. Follicular large cell 0 (0%) I (0.4”“) 0% 
E. Diffuse small cleaved 2 (3.9%) 16 (6.8%) 5.4 2 4.1 % 
F. Diffuse mixed 9 (17.7”“) 38 (16.2%) 10.3 2 4.0”” 
G. Diffuse large cell 16 (31.4%) 57 (24.4”/0) 12.1 f 3.8”” 

27 (52.9”“) 112 (47.8%) 10. & + 2.6”/0 

III. High grade: 
A. Diffuse immunoblastic 8 (15.7%) 25 (10.7%) 13.8 k 5.9”/u 
I. Diffuse lymphoblastic IO (19.6%) 20 (8.5%) 21 .7 rt 8.9%1 
J. Diffuse small non-cleaved cell 4 (7.8%) 4 (1.7%) -1-D I f 3 I I % 

22 (43.1”“) 49 (20.9”“i 19.1 + S.G”/;, 

IV. Others and unclassilird 2 (3.9% j 28 (12”/“) 3.1 + 2.3”/0 

*P(CMIH) = P(HICNS). P(CNS)IP(H), where P(CNS) = 9.3”/u (22/234) was estimated from the overall inri- 
dence ofCNS lymphoma in the 234 consecutive lymphoma patients. Standard error of the estimate is notrd. 
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Thirty-three of them were given various regimes of 
chemotherapy: BACOP three, CHOP 21, COPP 
five, CVP two and PAC two [ 16-201. Eight patients 
received local radiotherapy. A total of 20 patients 
achieved complete remission prior to CNS disease 
(median duration 14 months, range 3-36 months). 
No patient received CNS prophylaxis. 

Status of systemic disease 
The status of systemic disease at the time of CNS 

involvement of the 51 patients with secondary CNS 
lymphoma was: (1) refractory systemic disease not 
responding to therapy in 17 (33.3%); (2) simult- 
aneous onset (within 1 month) ofCNS and systemic 
disease 15 (29.4%); (3) simultaneous (within 1 
month) CNS and systemic relapse after therapy in 
10 (19.6%); (4) isolated CNS relapse or progression 
in nine (17.6%). For the 36 patients who did 
not have simultaneous onset of CNS and systemic 
lymphoma, the CNS disease developed at 2-127 
months (median 11 months) from the time of initial 
diagnosis of lymphoma. For the nine patients with 
isolated CNS relapse or progression, six of them 
had systemic relapse or progression at intervals 
from 2 to 9 months (median 4 months) from the 
time of diagnosis of CNS disease. There was no 
apparent relationship between the status ofsystemic 
disease at the time of CNS involvement and the 
histology (Table 3). 

CNS symptoms and signs 
The symptoms and signs exhibited by the seven 

patients with primary and 51 secondary CNS lym- 
phomas which were attributed to their CNS disease 
arc shown in Table 4. Focal motor weakness and 
cranial nerve deficits were the most frequent presen- 
tations. 

Dia,gnostic investigations and treatments 
All seven patients with primary CNS lymphoma 

had parcnchymal disease which involved the cer- 
ebral hemispheres. Seven patients had secondary 
extradural disease compressing the spinal cord and 
the remaining 44 had meningeal disease and/or 
parenchymal involvement. The results of the diag- 
nostic investigations are summarized in Table 5. 
For the 30 patients with positive CSF cytology, 
their CSF showed a median leucocyte count of 321 
mm3 (range l-120), mean protein level 0.891 g/l 
(range 0.42-2.14) and mean glucose level 2.1 
mmol/l (range 1.7-4.2). 

Six of the seven patients (86%) with primary 
CNS lymphoma were diagnosed by craniotomy and 
open biopsy. The remaining patient was diagnosed 
only at autopsy. Two patients had debulking oper- 
ation and one of them required an insertion of 
ventriculo-atria1 shunt for hydrocephalus. All six 
patients diagnosed during life received cranial 
irradiation but two of them died before completion. 
Only the two patients (29%) who received systemic 
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Table 3. Status of systemic disease at the time of CNS involvement 

Histology 

Intermediate grade: 

Diffuse small cleaved 
Diffuse mixed 
Diffuse large cell 

High grade: 

DiIIuse immunoblastic 
Diffuse lymphoblastic 
Diffuse small non-cleaved 

Others and unclassified 

Refractory Simultaneous onset Simultaneous CNS Isolated 
systemic of systemic and and systemic CNS 
disease CNS disease relapse relapse 

9 6 6 6 27 (52.9%) 

1 I 0 0 2 (3.9%) 
3 2 2 2 9 (17.7%) 
5 3 4 4 I6 (31.4%) 

7 8 4 3 22 (43. I %) 

3 3 I I 8 (15.7%) 
3 3 2 2 IO (19.6%) 
I 2 I 0 4 (7.8%) 

I 1 0 0 2 (3.9%) 

I7 (33.3%) I5 (29.4%) IO (19.6%) 9 (17.6%) 51 (100%) 

Table 4. Symptoms and signs of CNS lymphoma 

Primary CNS Secondary CNS 
lymphoma lymphoma 

(n = 7) (n = 51) 
Total 

(n = 58) 

Focal motor weakness 

(a) paraparesis 
(b) hemiplegia 
(c) others 

Cranial nerves 

(a) II 
(b)III/IV/VI 

(c) V 
(d) VII 
(c)IX/X/XII 

Headache 

Mental change 

Sensory abnormality 

Bladder/bowel 

Papilloedema 

Back pain 

Gait disturbance 

Vomiting 

Homer’s syndrome 

No symptom 

5 (71.4%) 

0 (0%) 
4 (57.1%) 
1 (14.3%) 

I (14.3%) 

0 (0%) 
1 (14.3 %) 
0 (0%) 
0 (0%) 
0 (0%) 

5 (71.4%) 

2 (28.6%) 

0 (0%) 

1 (14.3%) 

3 (42.9%) 

0 (0%) 

0 (0%) 

1 (14.3%) 

2 (28.6%) 

0 (0%) 

0 (0%) 

29 (56.9%) 

I I (21.6%) 
6 (11.8%) 

12 (23.5%) 

25 (49%) 

7 (13.7%) 
20 (39.2%) 

6 (11.8%) 
IO (19.6%) 
3 (5.9%) 

II (21.6%) 

14 (27.5%) 

14 (27.5%) 

6 (11.8%) 

3 (5.9%) 

5 (9.8%) 

5 (9.8%) 

2 (3.9%) 

I (2%) 

2 (3.9%) 

2 (3.9%) 

34 (58.6%) 

II (19.0%) 
IO (17.2%) 
I3 (22.4%) 

26 (44.8%) 

7 (12.1%) 
21 (36.2%) 

6 (10.3%) 
10 (17.2%) 
3 (5.2%) 

I6 (30.8%) 

16 (30.8%) 

I4 (24.1%) 

7 (12.1%) 

6 (10.3%) 

5 (8.6%) 

5 (8.6%) 

3 (5.2%) 

3 (5.2%) 

2 (3.4%) 

2 (3.4%) 

chemotherapy plus radiotherapy achieved clinical 
remission. One ofthem received methotrexate 3 gm/ 
m* intravenously (plus folinic acid rescue) for seven 
courses and Ara C 300 mg/m2 intravenously for 
five courses resulting in clinical remission for 47 
months but he subsequently died ofsystemic relapse 
at 54 months. The other patient receiving weekly 
Ara C 300 mg/m2 intravenously and methotrexate 

120 mg/m2 intravenously (plus folinic acid rescue) 
remains in clinical remission to date at 4 months 
from the time of diagnosis. 

Five of the seven (71%) patients with extradural 
disease had laminectomy and decompressive sur- 
gery was performed to relieve the spinal cord com- 
pression. Six patients (86%), including one who had 
no surgery, received local radiotherapy which was 
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Table 5. Diagnostic investigations 
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Diagnosist 

CT scan Cerebral Myelography* CSF Open 
brain* angiography* cytology* biopsy* Autopsy’ Probablr Ikfinitr 

I. Primary CNS 717 212 l/l 616 212 0 7 
lymphoma (n = 7) 

2. Secondary CNS I1122 8/15 29146 8/8 515 IO 41 
lymphoma (r~ = 51) 

(a) Extradural 313: 717 oi 7 51.5 i/l 1 6 
(n = 7) 

(b) Meningral 8/19 - l/5 29/39 313 4/4 9 35 
and/or parenchymal 
(n = 44) 

*No. ofpatients with positive test/No. ofpatients having the test 
tNo. of patients. 
:CT scan of spine. 

completed in all but one patient. Two (29%) pati- 
ents also had intrathecal methotrexate and five 
(7 1%) systemic chemotherapy: PAC in two, CHOP 
in one, COMP in one and HOAP-Bleo in one 
[ 17, 20, 21, 241. One patient with CNS disease 
diagnosed at autopsy received no therapy. 

Of the 44 patients with meningeal and/or paren- 
chymal involvement, 34 (77.3%) received local 
radiotherapy (cranial in 32, craniospinal in two); 
25 (56.8%) intrathecal chemotherapy (17 metho- 
trexate, eight methotrexate and Ara C); and 30 
(68.2%) systemic chemotherapy: CHOP in six, 
HOAP-Bleo in four, COPP in four, COMLA in 
three, PAC in two, MACOP-B in two, COMP in 
one, methotrexate (300 and 100 mg/m2) with 
folinic acid rescue in two and others in six 
[17, 18, 20-241. All but two of the 34 patients 
receiving radiotherapy completed the radiother- 
apeutic treatment. An intraventricular reservoir 
was inserted in three patients for intraventricular 
therapy and they were free from complications. Five 
patients had no specific therapy. 

The radiation doses and intrathecal schedules 
were not standardized. 

Clinical response and survival 
The overall survival of the seven patients with 

primary CNS lymphoma and the 51 patients with 
secondary CNS lymphoma, including the seven 
patients with extradural disease who survived 3, 3, 
3, 4+, 5+, 10 and 14 months, is shown in Fig. 1. 
There was no significant difference in survival 
between the two groups. Five of the seven patients 
with primary CNS lymphoma died of progressive 
CNS disease and one died of massive cerebral 
infarction. The causes of death of 46 patients with 
secondary CNS lymphoma included: (1) pro- 
gression of systemic lymphoma in 16 (34.8%); (2) 
progression of both CNS and systemic lymphoma 
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Fig. 1. The overall sumioal rurr’es ofseuen patients u’ith primary (-) 

and 51 patients with secondq C.U’ !vmphomn (----1. A similar median 

survival of3 monthhr was obseroed in both groups ofpatients. 

in 16 (34.8%); (3) progression of CNS lymphoma 
in seven (15.2%); (4) septicaemia in four (8.6%); 
(5) pneumonia in one (2.2%); (6) intracranial bleed- 
ing in one (2.2%) and (7) cerebral infarction in one 
(2.2%). 

Complctc remission was difficult to document in 
these patients. However, 18 patients with secondary 
CNS lymphoma achieved good clinical remission of 
their CNS disease, which was defined as complete 
resolution of the radiological and cytological evi- 
dence of CNS disease with some recovery of the 
neurological deficits, and the remissions lasted for 
l-68+ months (median 4 months). The survival of 
this group of 18 patients was significantly better 
(P < 0.01) than that of the remaining 33 patients 
who had poor response (Fig. 2). 

Other factors including sex, age, histologic sub- 
types, B symptoms, status of systemic disease, sites 
of CNS disease did not significantly affect the sur- 
vival. However, the number of patients in each 
subgroup was small. The effects of various thera- 
peutic strategies on survival could not be deter- 
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Fig. 2. The overall survival curves of 51 patients with secondq CNS 
lymphoma: 18 responders (-) UCTSUS 33 nonresponders (-----). The 
median survival of responders and nonresponders mere 3 and 8 months 

respectively. 

mined in this analysis because of the variety of 
treatment utilized. 

DISCUSSION 
Primary CNS lymphoma is uncommon and its 

association with immunosuppression, such as card- 
iac or renal transplantation, congenital immunode- 
ficiency, rheumatoid arthritis, systemic lupus 
erythematosis and acquired immunodeficiency syn- 
drome (AIDS) is well recognized [25-271. None of 
our seven patients with primary CNS lymphoma 
was immunosuppressed and their survival was simi- 
lar to that of patients with secondary CNS lym- 
phoma (Fig. 1). 

9.4% of our patients with non-Hodgkin’s lym- 
phoma developed secondary CNS disease. This is 
comparable to the figures of 7-29% reported in the 
literature [8, 281. 

It is known that CNS involvement is unusual in 
nodular lymphoma (<2%) but is more common in 
diffuse histologic subtypes, particularly the lym- 
phoblastic and undifferentiated lymphomas of the 
Rappaport Classification [6]. In this analysis, 
attempts were made to correlate the risk of CNS 
involvement with various histologic subtypes 
according to the Working Formulation which has 
recently gained wide acceptance [lo]. There is a 
good correlation between the aggressiveness of the 
lymphoma and the risk of CNS involvement. It 
appears that the Working Formulation is discrimin- 
ant in separating groups which have a special 
propensity to involve CNS. No patient with low 
grade lymphoma, which is uncommon in Hong 
Kong Chinese [ 131, developed CNS disease. On the 
other hand, high grade lymphoma especially the 
diffuse lymphoblastic and diffuse small non-cleaved 
cell types, had a very high incidence ofCNS disease. 

As only a small proportion of our patients in this 
analysis had fresh tissue specimens available for 
tumour marker analysis, the effect of immuno- 

phenotype on CNS involvement could not be ascer- 
tained. However, we have shown in a previous 
analysis that, unlike T-lymphoblastic lymphoma, 
peripheral T cell lymphoma does not appear to have 
a propensity to CNS disease [29]. 

Significant proportions of our patients with sec- 
ondary CNS lymphoma had features which were 
known to be associated with a high risk of CNS 
disease. They included stage IV (48/51, 94.1%), 
bone marrow (26/51, 50.9%), peripheral blood (71 
51, 13.7%), nasal (7/51, 13.7%), orbital (3/51, 
5.9%), testicular (2/51, 3.9%) and bulky retro- 
peritoneal disease (6/51, 11.8%) [5, 61. 

CNS involvement should be suspected in any 
patient with lymphoma in whom CNS symptoms 
or signs develop. The important differential diag- 
nosis is CNS infection. The diagnosis can be easily 
confirmed by positive CSF cytology in most cases, 
especially those with predominantly meningeal dis- 
ease. For the other cases, while imaging techniques 
including CT scanning, angiography and myelogra- 
phy may outline the CNS lesions, surgical inter- 
vention is often necessary to obtain a tissue diag- 
nosis. However, precise cytologic or histologic 
confirmation may not be possible in each and every 
case, and empiric therapy is often necessary [6]. It 
appears that primary CNS lymphoma was more 
often presenting as parenchymal lesion and menin- 
geal involvement was more commonly seen in sec- 
ondary CNS lymphoma (Table 5). 

CNS lymphoma is associated with an extremely 
poor prognosis. Only 29% and 14% of our patients 
with primary and secondary lymphoma respectively 
survived beyond 1 year. The best management of 
CNS lymphoma remains to be determined. Since 
neurological dysfunction can progress rapidly and 
cause permanent damage, early diagnosis and 
prompt treatment arc essential to provide good 
palliation [28]. M oreover, patients responding to 
therapy had significantly better survival (Fig. 2). 

Patients with extradural compression ofthe spinal 
cord often require diagnostic surgery but the thera- 
peutic value of laminectomy has not been firmly 
established. Although laminectomy is usually cffcc- 
tive in decompressing the spinal cord, radiotherapy 
to the involved segment is often recommended 
[7, 281. In our small series of such patients, their 
prognosis appears to be similar to that of the other 
patients with secondary CNS lymphoma. 

For patients with meningeal and/or parenchymal 
CNS disease, intrathecal chemotherapy and radio- 
therapy are the mainstay of treatment. The benefit 
of giving chemotherapeutic agent through an intra- 
ventricular reservoir has not been resolved [6, 81. 

There is increasing evidence suggesting that sys- 
temic chemotherapy with high dose methotrexate 
(with folinic acid rescue) and/or Ara C is useful 
in treating CNS lymphoma because of its good 
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penetration through the blood-brain barrier [6]. 
In addition, this approach has the advantage of 
treating the systemic disease at the same time as 
82% ofour patients with secondary CNS lymphoma 
had concurrent systemic disease and a further 12% 
had systemic relapse shortly afterward. 69.6% of 
their deaths were ultimately related to progressive 
systemic disease. This approach of using systemic 
moderate or high dose methotrexatc and/or Ara C 
requires further evaluation to determine the optimal 
dose and timing of the treatment. 

Prophylactic CNS treatment is effective in reduc- 
ing the incidence of CNS involvement in childhood 
acute lymphoblastic leukemia [3]. A similar 
approach has also been advocated for lymphoma 
patients with a high risk of developing CNS disease 
including (a) high grade non-Hodgkin’s lymphoma. 
especially diffuse lymphoblastic and diffuse small 

noncleaved cell types, or (b) bone marrow, nasal, 
orbital, testicular or bulky retroperitoneal disease 
[3, 5, 6, 91. These patients are recommended to 
receive cranial radiotherapy and/or intrathecal 
methotrexate. The alternative approach is to incor- 
porate moderate to high dose methotrexate and/or 
Ara C in the systemic regimes. The impact of CNS 
prophylaxis in non-Hodgkin’s lymphoma appears 
to be small as the majority of patients developing 
CNS disease have progressive or relapsing systemic 
disease as their major cause of death [3]. The future 
probably depends on the development of more 
effective systemic chemotherapy regimes with CNS 
prophylaxis in selected high risk casts. 

Acknowledgements--We wish to thank Mrs. J. Watt for typing 
the manuscript. 

REFERENCES 
1. Griffin HW, Thompson RW, Mitchinson MR, de Kiewiet JC, \Yelland FH. Lymphomatous 

leptomeningitis. Am J M-d 1971, 51, 200-208. 
2. Herman TS, Hammond N, Jones SE, Butler JJ, B yrne GE, McKdvey EM. Involvement 

of the central nervous system by non-Hodgkin’s lymphoma: the Southwest Oncology 
Group experience. Cancer 1979, 43, 390-397. 

3. Johnson GJ, Oken MM, Anderson JR, O’Connell MJ, Glick JH. Central nervous system 
relapse in unfavourable non-Hodgkin’s lymphoma-is prophylaxis indicated? Luncet 1984, 
iii, 685-687. 

4. Levitt LJ, Dawson DM, Rosenthal DS, Maloney WC. CNS involvement in the non- 
Hodgkin’s lymphoma. Cancer 1980, 45, 545-552. 

5. Litam JP, Cabanillas F, Smith TL, Bodey GP, Freireich EJ. Central nervous system 
relapse in malignant lymphomas: risk factors and implications for prophylaxis. Blood 1979, 
54, 1249-1257. 

6. Mackintosh FR, Colby TV, Podolsk? WJ et al. Central nervous system involvement in 
non-Hodgkin’s lymphoma: an analysis of 105 cases. Cancer 1982, 49, 586-595. 

7. Mead GM, Kennedy P, Smith JL et al. Involvement of the central nervous system by non- 
Hodgkin’s lymphoma in adults, a review of 36 cases. Q J Med 1986, 60, 699-714. 

8. Recht L, Straus DJ, Cirrincione C, Tzvi Thaler H, Posner JB. Central nervous system 
metastasis from non-Hodgkin’s lymphoma, treatment and prophylaxis. &n J .Zfed 1988, 
84, 425-435. 

9. Young RC, Howser DM, Anderson T, Fisher RI, JafIe E, DeVita VT. Central nervous 
system complications of non-Hodgkin’s lymphoma: the potential role for prophylaxic 
therapy. Am J &fed 1979, 66, 435-443. 

IO. The non-Hodgkin’s lymphoma pathologic classification project: National Cancer Institute 
sponsored study of class&cations of non-Hodgkin’s lymphomas: summary and description 
of a working formulation for clinical usage. Cancer 1982, 49, 2 112-2 135. 

11. Ho FCS, Loke SL, Hui PK, Todd D. Immunohistological subtypes of non-Hodgkin’s 
lymphoma in Hong Kong Chinese. Pathology, 1986, 18, 426-430. 

12. Carbone PP, Kaplan HS, Mushoff K, Smithiers Dkv, Tubiana M. Report of the Committee 
on Hodgkin’s disease staging. Cancer Res 1971, 31, 186&1861. 

13. Ho FCS, Todd D, Loke SL, Kg RP, Khoo RKK. Clinico-pathological features ofmalignant 
lymphomas in 294 Hong Kong Chinese patients, retrospective study covering an eight- 
year period. Int J Cancer 1984, 34, 143-148. 

14. WHO Handbook for Reporting Results of Cancer Treatment. PYHO offset publication No. 48. 
Geneva, LVHO, 1979. 

15. Kaplan EL, Meier P. Nonparametric estimation from incomplete observations. JAm Statist 
Ass 1958, 53, 457-481. 

16. Schein PS, De Vita VT Jr, Hubbard S et al. Bleomycin, Adriamycin, cyclophosphamide, 
vincristine and prednisone (BACOP) combination chemotherapy in the treatment of 
advanced aggressive histiocytic lymphoma. 1 -Inn Intern Med 1976, 85, 417-4’12. 

17. McKelvey EM, Gottlieb JA, Wilson HE et al. Hydroxyldaunorubicin (Adriamycin) combi- 
nation chemotherapy in malignant lymphoma. Cancer 1976, 38, 1484-1493. 

18. De X’ita VT, Serpick AA, Carbone PP. Combination chemotherapy in the treatment of 
advanced Hodgkin’s disease. Ann Intern Med 1970, ‘73. 881-895. 

BJC 25:4-I 



710 R.H.S. Liang et al. 

19. Anderson T, Bender RA, Fisher RI et al. Combination chemotherapy in non-Hodgkin’s 
lymphoma: results .of long term follow up. Cancer Treat Rep 1977, 61, 1057-1066. 

20. Ng RP, Todd D, Khoo RKK. Salvage chemotherapy for non-Hodgkin’s lymphoma. Cancer 
Treat Rep 1982, 66, 1977-1979. 

21. Cabanillas F, Burgess MA, Bodey GP, Freireich EJ. Sequential chemotherapy and late 
intensification for malignant lymphomas of aggressive histologic type. Am J Med 1983, 74, 
382-388. 

22. Gaynor ER, Ultmann JE, Golomb HM, Sweet DL. Treatment of diffuse histiocytic 
lymphoma (DHL) with COMLA (cyclophosphamide, oncovin, methotrexate, leucovorin, 
cytosine arabinoside), a IO-year experience in a single institution. J Clin Oncol 1985, 3, 
1596-1604. 

23. Klimo P, Connors JM. MACOP-B chemotherapy for the treatment of diffuse large cell 
lymphoma. Ann Intern Med 1985, 102, 596-602. 

24. Ziegler JL. Burkitt’s lymphoma. A’ Engl J Med 1981, 305, 735-745. 
25. Helle TL, Britt RH, Colby TV. Primary lymphoma of the central nervous system: 

clinicopathological study of experience at Stanford. JNeurosurg 1984, 60, 94-103. 
26. Jiddane M, Nicoli F, Diaz P et al. Intracranial malignant lymphoma: report of 30 cases 

and review of literature. J Neurosurg 1986, 65, 592-599. 
27. Murray K, Kun L, Cox J. Primary malignant lymphoma of the central nervous system: 

results of treatment of 11 cases and review of literature. J Neurosurg 1986, 65, 600-607. 
28. Monfardini S. Manual of Adult and Paediatric Medical Oncology. Berlin, Springer, 1987, 

149-I 76. 
29. Liang R, Todd D, Chan TK, Wong KL, Ho F, Loke SL. Peripheral T cell lymphoma. J 

Clin Oncol 1987, 5, 750-755. 


