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THE PROGRESS in Hodgkin’s disease
has created a challenge to improve the
management of all other lymphomata.
This paper deals with the evaluation of
radiation therapy as a primary treatment
modality. All the important histoclinical
features which affect prognosis were con-
sidered in the attempt to clarify the
indications for radiation therapy.

Scope of study

Incidence and survival studies will
be reported in two comparable popula-
tions with verified non-Hodgkin’s disease
referred to The Princess Margaret Hos-
pital. The earlier 1962-64 experience
(Series A) allows survival rates up to
10 years but the findings up to 4 years
will be combined with a later group of
cases from the years 1967-69 (Series B).
In Series A there were 185 patients and
in Series B 275, making a total of 460
for the studies on prognostic factors and
therapy.

Tllustrations of effective radiotherapy
plans according to presentation will be
shown.

Crude survival rates

The crude survival curve up to 10
years in the 1962-64 series (as in Fig. 1)
is shown to demonstrate the long-term
survival pattern after treatment. A
sharp drop in survival rates (more than
40%,) occurred during the first year, a
more moderate drop during the second
and third years (approximately 109, per
year) and a flattening of the survival

curve occurs after 3 years. After the
third year following diagnosis, the mor-
tality loss is approximately 29, per year
up to 10 years. Thus, the lymphoma
patient who is free of disease 3 years
after diagnosis appears to have a good
prognosis thereafter.

The flattening of the survival curve
after 3 years adds significance to the
remainder of the study which reports
1-4 year survival rates combining Series
A and Series B.

Bergsagel, Brown and Reid (1975)
have already shown the improved survival
rates up to 4 years in Series B, as shown
in Fig. 2. Their conclusion that primary
chemotherapy in the later stages of the
disease was chiefly responsible for the
improvement will be supported by this
study.

Influence of histology

The influence of histology has been
analysed by Brown (1975) who used an
extension of Rappaport’s original classi-
fication (1956). Data indicate that dif-
fuse, well differentiated lymphocytic lym-
phoma and nodular lymphoma of all
cell types share the best prognosis. One
third of the cases belongs to this group.
The finding that comparable survival
rates were noted in both the diffuse, un-
differentiated lymphocytic and mixed
cell types falls in line with the recent
conclusions of the Stanford group (Jones
et al., 1973). The diffuse, undifferen-
tiated “ histiocytic ”’, unclassified and
rare types constituted the poorest prog-
nostic grouping of the entire series.
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Influence of stage and sex

The median age on diagnosis was
58 years. Fig. 3 and Table I show the
distribution by age (in decades) and sex
in the total series. In 370 patients
(or 809, of the total series) the diagnosis
was made between 40 and 80 years of
age. The survival rates by sex and by
age (3 groups: less than 40, 40-59 and
60 years or more) are shown in Fig. 4.
Females up to 59 years of age appear
to have the best prognosis; males up to
59 years are the intermediate group and
both sexes over 60 years of age share the
worst prognosis.

Correlation with erythrocyte sedimentation
rate

The initial Westergren erythrocyte
sedimentation rate (ESR) was recorded
in 338 (739,) of the 460 patients and
correlation with survival was sought
(Fig. 5). When the ESR was less than
35 mm/h 1009, survived one year, after
which there was a gradual decline to
58%, at 4 years. When the ESR was

TABLE I.—Age by Sex Distribution

1962-64 1967-69
Sex Sex
A - Al N
Age Male Female Male Female Total
20 — 1 1 2 4
20-29 7 2 11 7 27
30-39 15 9 12 14 50
40-49 17 13 25 19 74
50-59 19 17 38 25 99
60-69 27 17 31 34 109
70-79 16 20 19 27 82
80+ over 5 — 5 5 15
Total 106 79 142 133 460
Median 56 59 57 58 58
age

35-69 mm/h the survival rate dropped
to 569, at the end of the first year,
after which a flattening occurred. When
the ESR was 70 mm/h or more, the
survival rate at the end of the first
year was only 369, and the flattening
of the survival curve after one year
paralleled that of the intermediate group.

Elevated ESR levels were associated
with the presence of systemic (“B”)
symptoms rather than greater extent
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TaBLE II.—Lymphomata

Lymph node pattern Stage Extranodal pattern
Single region I Single extranodal site
More than one region in upper or II Single site+regional nodes
lower torso .
Regions in upper and lower torso III One or two sites and lymph nodes
beyond regional
v

Advanced disease with metastases
(liver, lung, bone, bone marrow etec.)

I-IVA—without systemic effects
I-IVB—with systemic effects

(stage) of disease. In ““ A’ disease only
319, and in “ B " disease 609, presented
with an ESR of more than 40 mm/h.
The ESR is thus a useful prognostic
aid in the evaluation of the new patient.
It may prove to be of value as an index
of disease activity during the follow up
of individual patients.

Influence of clinical stage

The clinical classification employed
in this series is shown in Table II. It
is a modification of the Ann Arbor
classification (Carbone et al., 1971). First-
ly, with the exception of Stage IV, the
2 major presentations have been separated
because primary extranodal lymphomata
have a different pattern of spread
than lymph node presentations, as has
been shown in a previous study by the
authors (Peters, Hasselback and Brown,
1968).

The second modification of the Ann
Arbor classification pertains to Stage II
extranodal disease. This stage has been
limited to the primary site with involve-
ment of the regional lymph nodes only,
whereas in the Ann Arbor system of
staging a primary site with any number
of lymph node regions on the same
side of the diaphragm could be included
in Stage II.

The pattern of spread in extranodal
disease resembles that in carcinoma with
the first evidence of extension occurring
in the first station of lymph nodes.
The modification of the Ann Arbor Stage
II definition will be supported by the

results of treatment in this review.
Using the classification as defined in
this paper, local radiation results in a
moderately high cure rate in Stage II,
but when other lymph nodes on the
same side of the diaphragm are also
involved, cures or long-term survivals
following local radiation therapy have
not been observed. Distant sites of in-
volvement become apparent during the
course of the disease after treatment in
spite of the observation that recurrences
within the originally treated regions are
rare. A few exceptions have been ob-
served in G.I. tract lymphomata when
the ““ abdominal bath ”’ irradiation tech-
nique had been employed post-operatively
for patients known to have had intra-
abdominal spread beyond the immediate
lymphatic drainage.

Each of the clinical stages are divided
into “A” and “ B " categories to reveal
the absence or presence of systemic
symptoms. In the lymphomata, the “B”
category refers chiefly to those patients
in any stage who already show signs of
general deterioration with loss of weight.
Fever and night sweats were less frequent
symptoms than in Hodgkin’s disease.

The stage distribution is shown in
Table III. In this series there is a fairly
even distribution by stage—209, in Stage
I, 289, in Stage II, 289, in Stage III and
24%, of the total number in Stage IV.
In Stage I the number with ““ B ”’ disease
is small but as the stage advances the
proportion of “ B *’ cases increases. With-
in Stage IV almost 60% had “B”
disease.
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TaBLE II1.—Stage Distribution
Interval

—
1962-64 1967-69

Stage Total
IA 35 49 84
IB 2 5 7
IIA 45 61 106
IIB 13 9 22
IITA 32 61 93
IIIB 20 19 39
IVA 15 30 45
IVB 23 41 64
Total 185 275 460

Before assessing the response to the-
rapy in any anatomical division of cases,
the histological distribution among these
divisions must be considered. Referring
to Table IV, one finds that a similar
proportion of each histological grouping
is found within each stage but with 2
minor exceptions. In nodular disease
there is a 109, higher incidence of Stage
IITA cases than in other stages. In
“B” category there is a much higher
incidence of diffuse histologies.
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TABLE IV.—Pathology Distribution by

Stage
Diffuse
Clinical All —_—
stage nodular *Le tHe Uncl.

IA 24 41 18 1
IIA 29 47 30 —
IITA 36 42 15 —
IVA 11 20 13 1
IB-IVB 13 67 50 2
Total 113 217 126 4

—_—

343
* Including mix.
t Including rare types.

The survival curves by stage up to
4 years in the total series are shown in
Fig. 6. Stage IA has the best prognosis
with almost 809, surviving at 4 years.
The curves in Stages IIA and IIIA are
not significantly different. The value of
separating these 2 stages is thus in
question but these curves include both
nodal and extranodal patterns of presen-
tation. The slope of Stage IVA is quite
different from all other stages, the sharpest
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drop occurring between one and 3 years.
However, at 5 years, although not in-
cluded in this graph, only one of 23 at
risk is still alive. A possible interpreta-
tion of the Stage IVA curve is that the
patients had chronic asymptomatic disease
for many years before it was discovered
and that their disease continued to pro-
gress slowly after diagnosis. The survival
lines in all stages with “ B " symptoms
indicate aggressive disease with a very
limited potential for cure using the
methods of treatment employed during
the years of this study.

Influence of clinical stage by pattern of
presentation

Division of the total series into extra-
nodal and lymph node patterns allows
for a better concept of the prognostic
significance of the clinical stage as pre-
sently defined. In addition certain speci-
fic classification problems become ap-
parent.

(a) Primary extranodal (E.N.) pre-
sentations (146 cases).—The sutvival curves
according to clinical stage are shown in
Fig. 7. The patients in stage IA and
ITA were treated by local irradiation
only but a wide margin of normal tissue
beyond the recognized involvement was
included in the radiation fields. The
survival rates in Stage IA are excellent
and in Stage ITA moderately good. In
both stages the flattening of the survival
curve begins at 18 months. The survival
line in Stage IVA may not be significant
because only 7 patients were at risk for
4 years and a survival beyond 5 years
after diagnosis is rare. The Stage ITA
curve is well separated from that of TA
and ITTA. All stages with “ B ” disease
were combined because the number with-
in each of Stages I and II was small.
However, 5 of the 9 cases presenting in
Stages IB and IIB and only one of 33
cases in Stages ITIB and IVB survived
4 years. Hopefully, a better division
of cases beyond Stages IA and IIA can
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be anticipated in future studies following
more appropriate therapy than employed
in this series. Certainly, from this ana-
lysis, primary radiation therapy in all
the later stages is of little value as a
curative measure.

In Table V the major histological
groupings found within the common sites
of presentation are shown. The pre-
dominantly unfavourable histology in
E.N. disease is seen to contribute to the
poor survival rates in all stages later
than ITA. Only 17 of 146 cases (129%,)

TABLE V.—Ezxtranodal Sites by Pathology

(146)
Nodular Diffuse
{_)ﬁ s A )
Le+He Le Hc Other
G.I. tract 5 32 12 4
Head and neck 8 30 11 3
Rare sites 4 22 12 3
Total 17 84 35 10
“ J
Y
(129)
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had a nodular morphology, in contrast to
25%, in the total series. The majority
had diffuse, lymphocytic disease (chiefly
undifferentiated). )

(b) Primary lymph mnode (L.N.) pre-
sentations (314 cases).—In contrast to
E.N. disease, the survival by stage in
L.N. disease (as shown in Fig. 8) points
up quite different problems in classifica-
tion which will need to be corrected
before the true influence of clinical stage
can be evaluated.

Stage IA cases have an obviously
superior course after therapy. The curves
for Stages ITA and IITA are very similar.
The slightly better histological distribu-
tion in Stage IITA might contribute to
this similarity but the explanation that
Stage ITA rarely exists is more likely.
All Stage ITA patients presenting in the
upper torso who were treated by involved
field irradiation later developed abdominal
disease. This suggests that they probably
had occult abdominal disease on presenta-
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tion. The presentations and the patterns
of spread in the L.N. presentations of
non-Hodgkin’s  lymphomata resemble
those of mixed cellularity Hodgkin’s
disease, as observed previously by Peters,
Brown and Rideout (1973). Their find-
ings indicate that in all Hodgkin’s disease
presentations, except nodular sclerosing
disease, there does not seem to be a true
Stage II of the upper torso. Although
adequate intra-abdominal assessments
were lacking in a large proportion of this
lymphoma analysis, none the less, the long
follow-up period has provided information
to support this conclusion. In contrast
to Stage II presenting in the upper torso,
Stage II presenting in the lower torso
appears to be potentially curable by wide
field local radiation in both the non-
Hodgkin’s lymphomata and in mixed
cellularity Hodgkin’s disease. In the
present series (Stage Il lower torso) a
few presented with bilateral inguinal
disease and a few were discovered at
diagnostic laparotomy.  Within this
group a proportion of true Stage II may
exist because relapses have not been
observed as long as 10 years after diag-
nosis. In all other stages, that is IVA
and Stages I-IVB, the death rate during

M. V. PETERS, R. S. BUSH,
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the first 2 years is very high and the
4 year survival is 129.

Thus, according to this analysis (Fig.
8), there appear to be only 3 and not 4
major clinical stages in L.N. presentations,
that is Stage I, Stages IT and III combined,
and Stages IVA and I-IVB. 1In the “B”
category 609, within each stage survived
less than one year in this analysis. Better
clinical evaluation and more aggressive
therapy beyond Stage I may lead to a
different clinical classification in L.N.
presentations in the future.

The role of radiation therapy

The indications for primary treatment
by radiation alone are becoming fewer.
As demonstrated by this analysis, this
conclusion is partly because of the im-
proved effectiveness of chemotherapy and
partly because the long-term survival
rates in the past have defined groups in
which radiation therapy alone can effect
a worthwhile proportion of clinical cures.

In Series A the vast majority pre-
senting in Stages I-III, both A and B
received radiation therapy primarily and
in most cases radiation was directed to
the regions of known involvement. In
contrast, in Series B as shown by Berg-

Extranodal Presentation
Stages I or T A-GI Tract

|

Post Operative

2
II" Opposing fields
T.D.

2500 rad
5 weeks -25 fractions

Fra. 9
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Extranodal Presentation
(Head and Neck)

(Sample shown -nasopharynx)
StagesIorII A

2
Il Opposing fields

T.D. 3600 rad
in 18-20 fractions

In stage I A-cervical nodes can be
excluded after a T.D. of 2000 rad.

Fra. 11

sagel et al. (1975) a higher proportion
presenting in Stages II and III received
chemotherapy and a significant improve-
ment in survival rates was demonstrated.
The radiation therapy designs during the
later period had also become more com-
prehensive using ‘‘ extended field ” tech-
niques. The survival curve according to
stage up to 4 years in the 2 types of
presentations have demonstrated that
the major role of primary radiation

therapy is in Stage I disease and in
Stage ITA extranodal disease. In the
latter the 4 year survival is not as good
as in nodal Stage II and IITA but the
histological grouping is much less favour-
able. Conclusions derived from this study
are shown in Tables VI-IX. Much of
the support for the role of primary
radiation therapy in early stages was
found in the 1962-64 study which allowed
10 year follow-up studies.



396

TABLE VI.—Lymph Node Presentations

Stage Histology Therapy
IA Le+He (ALL) XRT (IF)
II4+IITA  Le+He (nod) XRT or CRT
II+IITA  He dIF or CRT-XRT

Le ¢ chylous effusion (if indicated)
I-ITIIB Le+He CRT-XRT
IVA+B (if indicated)

TaBLE VII.—Radiation Therapy—
Lymphomata
Nodal Presentations

Stage IA (peripheral)—I.F.—TD 4-2500 rad/2 weeks
—10 fractions.
TA (retroperitoneal)—Abd. Bath TD --2000
rad/4 weeks—20 fractions.
Exception: massive disease—supplement to 44000
rad in 4 weeks—20 fractions.

Stages IT and ITTA—
Upper torso*—chest—mantle—TD 4 2500 rad
in 2 weeks—10-12 fractions.
Lower torso—abdominal bath—TD 4- 2000 rad
in 4 weeks—20 fractions.

* Mediastinum may be excluded if uninvolved.

TaBLE VIII.—Extranodal Presentations

Stage Histology Therapy
IA+IIA  All types XRT
IIIA All types XRT—CRT
{;}iﬂ% } All types CRT—XRT (if indicated)

TABLE IX.—Radiation Therapy—
Lymphomata

Extranodal presentations

Head and neck
Sinuses
Pharynx
Orbit
Thyroid

Both cervical chains may be included or radiated
separately—same TD.

G.I. tract—abdominal bath TD 2000-2500 rad in

} TD 3500 rad in 3-4 weeks

4-5 weeks
Extradural TD+4000 rad in 4
Skeletal (TA) weeks

muscle and/or subcutaneous
tissue

(Genito-urinary—as indicated—look for intra-
abdominal disease.)

Radiation therapy in L.N. presentations

The management of lymph node pre-
sentations according to clinical stage and
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histology is shown in Table VI. In
Stage IA, local or involved field radiation
remains the treatment of choice. In
Stages ITA and IITA there was a very
poor response to radiation therapy in
the 1962-64 series followed for 10 years.
Only 15 of 53 (269,) are at present in
remission. Since that era, the radiation
therapy plans have become more com-
prehensive using the chest mantle and
total abdominal fields and the remission
rates have improved. Despite this, the
1967-69 remissions are confined to the
more favourable histological groups. In
the latter series, primary chemotherapy
and primary radiation therapy appeared
to be equally successful in achieving
remissions in Stages ITA and IITA with
favourable histology. However, chemo-
therapy was more effective in the less
favourable histological group, especially if
chylous effusions were present. In Stage
IVA and all stages with B disease, remis-
sions following radiotherapy alone were
rare. Radiotherapy has, however, proved
to be a useful adjunct to chemotherapy.

Tumour dose requirements in L.N. disease

The range of effective tumour dose
levels in L.N. disease is shown in Table
VII for Stages IA, ITA and IIIA. Some
individualization is necessary in deciding
the optimum tumour dose requirement
because it depends on 3 factors: (a) the
histology; (b) the bulk of the disease
present and (c) the tissue volume to be
treated in order to encompass widely the
known sites of involvement

The more unfavourable histologies
usually require slightly higher doses than
the favourable ones but the tumour bulk
is more important. For example, in
Stage I or a peripheral region, approxi-
mately 2500 rad in 10 daily fractions is
adequate if the involved lymph nodes
are small and discrete and certainly if
the previously palpable disease cannot
be recognized early in the course of
treatment, 7.e., after a much smaller
dose has been delivered, whereas, a
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Lymph Node Presentation

Stage II A - Upper Torso
orstageIl A

Favourable Histology

2500rad in 3weeks
I5 fractions

2500rad in Sweeks
25fractions

|I£Opposing fields

Fi1c. 12

(\ Lymph Node Presentation
> o/~ Stage II A-Lower torso

£ .
II" Opposing fields
T.D. 2500rad
Sweeks-25 fractions

Fi1G. 13
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tumour dose of 4500 rad in 20 or more
daily fractions might be required to
achieve complete regression of a large
mass of fused nodes. The tumour dose
stated in Table VII for Stage I (peripheral)
is plus or minus 2500 rad in 2 weeks,
which is comparable to 3000 rad in 3
weeks. These were the tumour doses
most commonly employed in this series.
The third tumour dose dependency men-
tioned above was the tissue volume to
be treated in order to encompass widely
the known sites of involvement, which is
illustrated by the second item in Table
VII (IA retroperitoneal). One can safely
deliver 4000 rad to a small volume such
as the single peripheral region but the
maximum well tolerated tumour dose to
a large volume such as the entire abdomen,
is 2500 rad in 5 weeks or 25 fractions,
provided the kidneys are shielded during
part of the course of treatment. A
tumour dose in excess of this is associated
with a high risk of complications in our
experience.

Stage IA mediastinum was purposely
omitted from Table VII as it does not
seem to be a true Stage I and has not, in
our experience, been cured by local
radiation only. Extensions to other sites
soon become evident. It is also asso-
ciated with an unfavourable histology.

The same radiotherapy plan is used
in Stage IIA as in Stage IITA but only
when associated with a favourable hist-
ology. The tumour doses suggested in
Table VII represent the most commonly
prescribed dosages in our later experience
in patients who have achieved a prolonged
remission. Again, some individualization
is required and higher tumour doses can
be delivered to sites of more massive
disease, even in the more favourable
histological sites.

Radiation therapy in extranodal disease

The suggested approach in the treat-
ment of extranodal disease is shown in
Table VIII. In Stages IA and IIA
radiotherapy alone is adequate but those
presenting in Stage IIA treated only by
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irradiation need to be watched closely
for evidence of new disease, especially
during the first 18 months after treat-
ment. Radiation therapy may also be
considered either before or after chemo-
therapy in Stage IIIA. The sequence
depends on the presenting site and in
some instances the second modality may
not be required. For example, in Stage
IIT head and neck presentations, using
combination chemotherapy primarily, the
response to treatment can be observed
and the initial plan altered only if the
response to chemotherapy is inadequate,
whereas in G.I. tract disease found to
be Stage III at the time of surgery the
local response to therapy cannot be
observed closely. Consequently, total ab-
dominal irradiation is the suggested pri-
mary approach. Diagrammatic illustra-
tions of the radiation fields employed are
shown in Fig. 14, 15, 16. In Stage IVA
and in all stages with B disease primary
chemotherapy may be followed by local
irradiation of either residual disease or
the original major sites of disease.

Tumour dose requirement by presentation in
extranodal disease

As shown in Table IX, a tumour dose
of 3500 rad in 3-4 weeks is optimum
for all “ head and neck ” presentations.
Wide fields are employed, which should
include the involved sitz and all adjoining
sites within the same system in order to
avoid a marginal recurrence. In some
treatment plans the cervical chains can
be irradiated in contiguity with the
primary site and in others the neck may
be treated separately using parallel op-
posed ficlds.

The second site listed in Table IX is
G.I. tract disease. Bush and Ash (1969)
studied the effectiveness of various radia-
tion therapy designs in G.I. tract lymph-
oma and concluded that the entire
abdomen needs to be treated in order
to achieve prolonged control of the
disease. In the present series a tumour
dose of 2000-2500 rad in 20-25 fractions
to the entire abdomen was the most
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Lymph Node Presentation

N A Stage I- Mediastinum

S

IIzOpposing fields
T.D. 3000-4000 rad
- in 3-4 weeks

N\ 4 Supplement with combination
\ / chemotherapy or ‘abdominal

bath’ irradiation.
Fic. 14

Lymph Node Presentation

Stage I Post-Operative
a) Retroperitoneal
or

b) Mesenteric

II'eOpposing fields
T.D. 2000-2500 rad
in 4-5 weeks

(20-25fractions)

If massive localized disease
supplemental SO0-1000rad
to involved site.

(Left neck also radiated if
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extensive disease in abdomen)

Fic. 15
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mph Node Presentation

Stage I A (Peripheral)

a) Cervical
b) Axillary
¢) Inguinal

“z Opposing fields

T.D. 2500-3000rad

in 10-15 fractions

In a) Add bolus or
compensator.

Fic. 16

common plan in those who survived
4-10 years. The abdominal bath is
prescribed also for other intra-abdominal
primary sites of disease discovered by
an exploratory laparatomy for symptoms
of unknown aetiology.

Other primary sites are rare and
only a few have been listed in Table IX.
The radiotherapy plan depends on the
site of involvement. In most of the
rare sites the histology was unfavourable.
The tumour dose requirement for small
tissue volumes is approximately 4000 rad
in 4 weeks. Again, some individualization
may be required in order to avoid com-
plications.

In this series the 10 year survival
curve suggests that a proportion of the
total number of lymphoma patients were
cured by the methods of treatment
available at the time. More recently,
combination chemotherapy was intro-
duced and radiation therapy methods
have become more comprehensive. Also,
the methods of detecting occult sites of
disease have improved. The application
of these improvements in a proportion
of the later series reported (Series B)
resulted in a statistically significant im-

provement in the 4 year survival rates.
One can anticipate that further improve-
ment in survival rates will ensue as a
result of the application of the more
recent concept of management to the
total lymphoma population.

The potential for “ cure” or  pro-
longed survival ” is influenced by a
number of prognostic factors. The clini-
cal stage and the histological type are
the 2 most important prognostic factors
but the survival of the patient is also
influenced by age and sex as well as
other clinical features such as the ESR
and the massiveness of the disease within
a presenting region or site. Finally,
having collated all the known prognostic
influences which affect the individual
patient, the survival then becomes de-
pendant on the patient’s tolerance for
the most appropriate therapy according
to our present standards.

Radiotherapy alone appears to be
adequate for the majority in Stage IA
lymph node and Stages IA and ITA extra-
nodal presentations, but primary chemo-
therapy may be indicated for the excep-
tional case with 2 or more unfavourable
prognostic influences present.



RADIOTHERAPY IN THE CONTROL OF NON-HODGKIN’S LYMPHOMATA

Primary radiation therapy and pri-
mary chemotherapy appear to be equally
effective in effecting prolonged remission
in the ‘ favourable” Stage IIA and
IITA lymph node presentations. In the
less favourable presentations, chemothe-
rapy is the initial approach and the
subsequent radiation therapy is con-
sidered supplemental.

In Stage IITA extranodal presentations
the sequence of the 2 modalities appears
to depend on the site of primary disease.
In Stage IIIA disease confined to the
abdomen, primary radiation therapy may
be considered. In all other sites, particu-
larly when the regression of the involve-
ment can be observed, primary chemo-
therapy is advised.

The optimum radiation tumour dose
is influenced by (a) the histology, (b) the
extent of local disease, (c) the tissue
volume to be treated and (d) the observed
rate of regression during therapy; hence,
the wide range of tumour doses quoted
in this paper. When irradiation is re-
quired to supplement combination chemo-
therapy, all the tumour doses quoted
can be reduced to approximately two-
thirds of the average dosage required for
primary radiation.

The variables in the spectrum of
presentations in the lymphomata are
too numerous to allow a rigid routine
management according to anatomical
stage in either lymph node or extranodal
patterns. A compromise is frequently
required, especially for those with unusual
features or a concurrent disease or disa-
bility. The initial plan of therapy, if
poorly tolerated, may need to be altered.
The asymptomatic patient in the older
age group and who is known to have
very slowly, progressive disease may
not require any therapy for several
years.
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The present concept of the role of
radiation therapy in the lymphomata
other than Hodgkin’s disease may be
revised in the future when the long-term
results of prospective clinical trials become
available.
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