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Introduction
The malignant lymphomas are an heterogeneous
group of diseases, manifest most frequently by the
development of painless lymphadenopathy with or
without splenomegaly and sometimes associated with
constitutional symptoms. The natural history of these
conditions is one of progressive increase in lymphadenopathy, both in terms of size and the number of
sites, with death occurring from intercurrent infection or as a consequence of compression of a vital
organ by lymph nodes. Spontaneous regression,
although it has been reported, is very rare. The rate of
progression, and the specific sites most frequently
involved, vary with the specific subtype of lymphoma
in question. Happily, the natural history is rarely
observed nowadays since treatment is available
which may cure a significant proportion of patients
and be of very considerable palliative benefit to
others. Their importance to the physician lies in the
fact that, as a group, they are the seventh commonest
malignancy in the United Kingdom, they afflict a
relatively young population and have become potentially curable.

Diagnosis
The diagnosis of malignant lymphoma can only be
made on the basis of a stained section of lymph node
or occasionally an extranodal tumour mass or bone
marrow. The importance of obtaining an adequate
sample and having it expertly cut and stained in
addition to being examined by a pathologist familiar
with the appearance of malignant lymphoma cannot
be over-emphasized. The practice of lymph node
biopsies being performed at the end of operating lists
by the house surgeon is to be deplored: this generally
results in inadequate specimens arriving in the
laboratory after working hours and greatly increases
the risk of either an incorrect or inconclusive
diagnosis being made and often results in the
necessity for a further biopsy.

Generally speaking progress in the subclassification of Hodgkin's disease has been more orderly and
less traumatic than in the unfortunately named nonHodgkin's lymphomas. In 1944, Jackson and Parker
(1944) divided Hodgkin's disease into paragranuloma, granuloma and sarcoma. This was accepted
until the 1960's when the Lukes and Butler classification (Lukes and Butler, 1966), subsequently modified
at the Rye conference, was introduced (Lukes et al.,
1966). It remains in current use and is universally
accepted. In spite of this, our understanding of the
basic nature of the disease, and specifically the
pathognomic Sternberg Reed cell, remains minimal.
Many unsuccessful attempts have been made to grow
these cells in culture, but only recently has it been
possible to achieve this (Diehl et al., 1982), and only
in very selected cases.
The heterogeneity of the non-Hodgkin's lymphoma is reflected in the number of classifications
which have been applied to them over the years. Gall
and Mallory (1942), basing their observations on
material at the Massachusetts General Hospital,
Boston, distinguished follicular lymphoma from the
diffuse lymphomas and subdivided the latter according to the size, maturity, and presumed source of
origin of the cells. The modification of this, by
Rappaport (Rappaport, Winton and Hicks, 1956;
Rappaport, 1966) became the popularly accepted
'prognostically accurate' basis for clinical trials,
particularly in the United States. Suffering from
biological inaccuracy, with particular reference to the
histiocyte, it is being relegated to the history books,
having been superceded by two main alternatives
which are based on the functional capacity of the
predominant cell (Lukes and Collins, 1974; Lennert,
1978). Most recently 'a working formulation' (National Cancer Institute, 1982) generated by an
international panel of pathologists has been published in an attempt to provide a universal classification of the non-Hodgkin's lymphoma acceptable to
all and appropriate to the twenty first century.
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During the past 15 years progressively more
sophisticated techniques have been developed for
raising specific sera against the subpopulations of the
lymphoid cell system. With such sera, phenotyping of
the lymphoid cells from lymph nodes of patients with
lymphoma, both in cell suspension and in section,
has greatly increased understanding of the precise
derivation of many of the different lymphoma cells.
For example, it has been clearly demonstrated that
follicular lymphomas are invariably of 'B' cell origin
(Jaffe et al., 1974), that the Sternberg sarcoma is of
'T' cell origin (Smith et al., 1973), and that the
majority of lymphomas previously designated as
reticulum cell sarcoma or histiocytic lymphoma are
most frequently immunoblastic lymphosarcomas of
'B' cell origin (Habeshaw and Stuart, 1975; Brouet,
Preud'homme and Seligman, 1976). These techniques have contributed considerably to the formulation of the recent classification of the non-Hodgkin's
lymphomas, particularly those of Lukes and Collins,
and Lennert.
It is inevitable that there will be further modification to the classification of the non-Hodgkin's lymphomas as understanding of the aberrations of the
lymphoid system increases. It would be unwise to
assume that any immediate apparent clinical benefit
will accrue from these newer classifications until
treatment becomes less crude than at present. Any
classification may be shown to be 'prognostically
accurate' when the only parameters for prognosis are
the frequency with which treatment produces a
return to normality (complete remission), the length
of time until recurrence occurs (duration of remission) and time until death (survival). All of the
currently available classifications divided the nonHodgkin's lymphomas into 2 broad groups, which
may be expected to have either a relatively long or
short natural history, no longer seen, or a clinical
course modified by what was accepted as optimal
treatment at the time when the study (or analysis)
was conducted. The test of the newer classifications
will be whether they teach us more of the problems
occurring during the course of the disease, for
example, the probability of recurrent infection, the
probability of recurrent splenomegaly and whether
they can teach us enough of the biology of the disease
to enable us to develop more appropriate therapy.
Distribution of disease (staging)
Very considerable advances have been made in the
past 20 years in the techniques available for determining the extent of involvement of nodal and extra
nodal sites with lymphoma. Rigorous clinical studies
employing these techniques have produced data from
which it is possible to develop guidelines for those
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investigating patients with malignant lymphoma. At

the outset it must be emphasized that there are 2
reasons for conducting staging investigations. The
first is to provide a rational basis for the planning of
treatment for an individual patient, allowing him the
minimal treatment compatible with the optimal
outcome ('cure' under the most optimistic circumstances). The second is to increase understanding of
the disease itself by gaining as much information as
possible at the time of a treatment decision.
It cannot be emphasized too strongly that the
staging of a patient with malignant lymphoma must
begin with the taking of a full history followed by a
complete clinical examination, with particular attention not only to the distribution of palpable lymphadenopathy and the spleen, but also to their size. It
should never be forgotten that both the tonsils and
the testes may be infiltrated with lymphoma.

Intra-thoracic lymphadenopathy and lung infiltration may be determined by plain chest radiography
with penetrated views, laterals and postero-anterior
and lateral tomograms. Evidence is also accumulating that computerized axial tomography (CT) is more
accurate than these methods at delineating intrathoracic involvement, particularly in the mediastinum, and it has been suggested that the investigation may influence the treatment in a significant
proportion of cases (Gallagher et al., 1982).
Intra-abdominal lymphadenopathy may be detected accurately either by bipedal lymphography (if
only the para-aortic chain is of interest) or CT
scanning. Both have been compared prospectively
with the pathological findings at laparatomy and are
highly accurate (Earl et al., 1980). Lymphography
has the advantages of revealing abnormalities in
nodes of normal size, and permitting easy follow-up
with repeat abdominal X-rays, but the disadvantage
of not delineating nodes outside the para-aortic
chain. CT scanning has the advantage of showing up
enlarged nodes in all areas but not detecting abnormalities in normal sized nodes. Neither predict with
any accuracy whether or not the spleen is involved.
Thus, if it is essential for treatment to know whether
splenic involvement is present, laparotomy with
splenectomy must be performed.
The frequency with which laparotomy is being
performed in the investigation of malignant lymphoma is steadily diminishing. It is rarely, if ever,
conducted in patients with non-Hodgkin's lymphoma
because the spleen is very rarely the sole site of
intra-abdominal involvement. Also the patient population is older and does not tolerate the procedure
very well. Most paediatricians argue strongly against
this procedure in childhood because of the subsequent risk of infection (Chilcote, Baehner and
Hammond, 1976). The only group of patients for
whom it is recommended are those with Hodgkin's

disease in whom localized radiation is the preferred
treatment of choice and for whom the 30%o risk of
splenic relapse is considered unacceptable in spite of
the reported efficacy of 'salvage' therapy. As with
lymph node biopsy, the overwhelming importance of
the laparotomy being performed by a surgeon
who frequently undertakes the operation must be
stressed.
Involvement of the bone marrow is assessed by
bone marrow biopsy and of the liver by palpation
and biochemical tests of liver function. Various
scanning techniques have been applied to the detection of hepatic, splenic and nodal involvement but
for various reasons none of them have been universally accepted into the routine investigations of the
lymphomas.
At the completion of the investigation, a final stage
is ascribed to the patient according to the guidelines
of the Ann Arbor Classification (Carbone et al., 1971)
(Table 1), being a clinical stage (CS) or pathological
stage (PS) depending upon whether laparotomy was
performed.
Until recently, treatment, at least for Hodgkin's
disease and for the majority of patients with nonHodgkin's lymphoma, was rigidly based on the Ann
Arbor Stage. The experience gained during the past
10 years with this policy has drawn attention to its
failure to describe the bulk of tumour at any one site,
and the number of sites involved. These factors are
now being taken into account in the planning of
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treatment for individual patients. In children, the
inadequacy of the Ann Arbor Staging classification
has led to the introduction of the more satisfactory
recommendation by Murphy (1980) in which the
serious prognostic import of any evidence of disease
in the chest or massive intra-abdominal disease is
recognized (Table 2).

Treatment
General considerations
It is now possible to modify the natural history of
the malignant lymphomas with treatment so that a
high proportion of patients may expect to be cured, a
further proportion to have an excellent quality of life
for many years although probably dying eventually
of the disease, and relatively few to gain no benefit at
all from therapy. In spite of this, the majority of
patients are justifiably extremely alarmed at hearing
the diagnosis and further so on learning of the
prospect of radiation or cytotoxic chemotherapy. The
importance of both patient and relatives receiving a
full explanation of the likely course of events is
paramount.
The achievement of converting the malignant
lymphoma from invariably fatal to potentially curable diseases has been attained as the result of the

TABLE 1. Ann Arbor Staging Classification*

Definition

Stage

Involvement of a single lymph node region (I) or of a single extralymphatic organ or site (IE)
Involvement of two or more lymph node regions on the same side of the diaphragm (II) or localized involvement of an extralymphatic organ or site and of one or more lymph node regions on the same side of the diaphragm (IIE)
Involvement of lymph node regions on both sides of the diaphragm (III), which may also be accompanied by involvement of the
III
spleen (IIIs) or by localized involvement of an extralymphatic organ or site (IIIE) or both (IllsE)
IV
Diffuse or disseminated involvement of one or more extralymphatic organs or tissues, with or without associated lymph node
involvement
The absence or presence of fever, night sweats, and/or unexplained loss of 10%7 or more of body weight in the 6 months preceding admission
are to be denoted in all cases by the suffix letters A or B, respectively.
I
II

*Adopted at the Workshop on the Staging of Hodgkin's Disease held at Ann Arbor, Michigan, in April 1971 (Carbone et aL, 1971).
TABLE 2. Staging of childhood non-Hodgkin's lymphoma, St Jude Children's Research Hospital (Murphy, 1980)

Definition

Stage

(extranodal) or single anatomic area (nodal), with the exclusion of mediastinum or abdomen.
(extranodal) with regional node involvement. Two or more nodal areas on the same side of the diaphragm. Two
single (extranodal) tumours with or without regional node involvement on the same side of the diaphragm. A primary

I
II

A single tumour
A single tumour

III

gastrointestinal tract tumour, usually in the ileocaecal area, with or without involvement of associated mesenteric nodes only.
Two single tumours (extranodal) on opposite sides of the diaphragm. Two or more nodal areas above and below the diaphragm. All
the primary intrathoracic tumours (mediastinal, pleural, thymic). All extensive primary intra-abdominal disease.
Any of the above with initial central nervous system and/or bone marrow involvement.

IV
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progressive refinement of radiation techniques and
the development of cytotoxic chemotherapy programmes. The role of the special referral centre has
been central to this success. The diseases are not very
common, and the advantages of large numbers of
patients being followed closely after experimental
therapy is obvious.

Specific treatment of Hodgkin's disease
(a) Localized disease (Stages I and II). The current
strategy for the treatment of Hodgkin's disease
localized to one side of the diaphragm is based on the
concept that it spreads contiguously (Rosenberg and
Kaplan, 1966). Finzi first recommended, then Gilbert, Peters, Kaplan and others subsequently pioneered the use of extended field (megavoltage)
radiotherapy for stage I and II disease (Finzi, 1913;
Gilbert, 1939; Peters, 1950; Peters and Middlemiss,
1958; Kaplan, 1962; Easson and Russell, 1963).
Improvements in both technique and equipment
have made it possible to deliver a midplane dose of
3500 Cgray over 4 weeks to the mantle or inverted Y
area with minimum side effects for the majority of
patients. At some centres, notably Stanford, the field
is even more extended in some circumstances and the
midplane dose may be as high as 4500 Cgray.
Such treatment is undoubtedly adequate for the
great majority of patients with stage I disease. Those
in whom this had been confirmed with a staging
laparotomy have a maximum probability of recurrence of 15% by 10 years, and an overall expectancy
of survival at 10 years approaching 100%o. Those in
whom treatment was commenced on the basis of
clinical rather than pathological staging have, as
would be expected, a higher frequency of recurrence
within the abdomen, but an overall survival at 10
years, also approaching 100%, because of the effectiveness of chemotherapy at relapse. Analysis of large
numbers of patients treated at single centres suggest
that it may not be necessary to give as much
treatment as this to a small subset of patients, namely
those with a single lymph node high in the neck
replaced with lymphocyte predominant Hodgkin's
disease. This is a rare group in adults but considerably larger in children in which the frequency of
relapse has been found to be less than 10%o.
The heterogeneity of presentation within the Ann
Arbor Stage II makes it much more difficult to be
dogmatic about the optimum management of patients within this group. Standard mantle or inverted
Y irradiation induces prolonged first remissions with
only 20% likely to have recurred by 10 years in those
patients without 'B' symptoms, without many sites of
involvement, and in whom the size of the mediastinal
lymph nodes is less than one third of the maximum
thoracic diameter. Those patients with these unfa-
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vourable features at presentation have a significant
possibility of failing to enter complete remission, and
a much higher likelihood of relapse, which increases
with the size of the mediastinal tumour. As with stage
I disease, the frequency of recurrence is significantly
higher for patients in whom pathological staging was
not undertaken. Trends in terms of survival, although
not significant, exist in favour of patients with lesser
amounts of disease treated in the first instance with
standard mantle radiotherapy, with the overall survival of all patients with PS IIA being 80% at 10 years.
In consequence, at many centres the initial treatment
of 'unfavourable' stage II Hodgkin's disease has been
increased to include chemotherapy in addition to
radiation.
(b) Generalized asymptomatic nodal disease (Stage
IIIA). There is much debate about the management
of this group of patients, which is small in itself, and
has been subdivided into even smaller subsets. Both
total nodal irradiation (TNI) and combined chemotherapy induce complete remission in the majority of
patients with PS IIIA disease. There is some evidence
to suggest that chemotherapy induces longer remissions than TNI, although it comes from nonrandomized studies. Analysis of the results of radiotherapy in respect of the distribution of involvement
below the diaphragm has indicated that those patients at highest risk of relapse are those with lower
para-aortic node involvement (IIIA2). Another study
has shown that the extent of splenic involvement,
measured by the number of nodules, is of prognostic
significance. As is the case with stage II disease it
seems likely that a proportion of patients require
more treatment than standard extended field radiation therapy. Whether the 'extra' treatment is more
radiation or chemotherapy, or even chemotherapy
with radiotherapy in selected cases may not be
crucial in terms of curing patients, although the
treatment of choice may be influenced by the
potential side effects. At Stanford, for example, there
was no prognostic difference between those patients
with and without lower para-aortic lymph node
involvement or extensive splenic involvement since
the latter group received irradiation to the liver.
Similarly at other centres, the proportion of patients
with IIIA (PS) without recurrence after treatment
with chemotherapy exceeds 80% regardless of the
distribution of disease. Thus, the prognosis of stage
IIIA (PS) provided adequate initial treatment is given
is very good. Indeed, although the freedom from
recurrence falls to approximately 60% after 5 years in
those treated with TNI at first, the overall survival of
this group is identical to that of those treated more
aggressively (once again because of the efficacy of
salvage therapy). Consequently 80-85% of all patients with IIIA regardless of the initial treatment
may expect to be alive 10 years after presentation, a

prognosis not worse than that of 'localized' nodal
disease.
(c) Generalized disease with symptoms and/or 'extranodal spread' (IIIB, IVA, IVB). This situation is
almost invariably treated with chemotherapy from
the outset. The introduction of the quadruple drug
combination of nitrogen mustard, vincristine, prednisolone and procarbazine (MOPP), given cyclically
every 4 weeks revolutionized the prognosis of patients with advanced Hodgkin's disease. Complete
remission is induced in the majority of patients, and
provided a total of approximately 6 cycles are given
to those in whom it is achieved there is a 50%o
probability of remaining without recurrence at 5
years, with relatively few relapses seen thereafter
(Sutcliffe et al., 1978; de Vita, 1981).
The chief determinants of prognosis are advancing
age, advanced stage and possibly the histological
subtype lymphocyte depletion which all carry a
prognostic disadvantage. There appears to be no
significant difference between the remission rates or
duration of remission in groups of patients receiving
either MOPP or any of the variants. There appears to
be no advantage in persisting with treatment for
longer than 6 months or at most a year, regardless of
the number of drugs used in 'maintenance'. There is a
continuous relapse pattern for at least the first 3 years
regardless of the approach. A 'post treatment' laparotomy study, in which lymph node mapping and
splenectomy were undertaken in patients in clinical
remission following therapy suggested that this was
at least in part (up to 30%o) due to failure to eradicate
the disease with the initial therapy. Bonnadonna et
al. (1982) have attempted to improve the low
remission rate in patients with stage IVB disease by
introducing a non-cross resistant combination of
adriamycin, vinblastine, bleomycin and DTIC (imidazole carboxamide) (ABVD), into a rotating programme with MOPP. The initial results are encouraging, and further follow-up will show whether the
increase in the complete remission rate will be
accompanied by a prolongation of the duration of
remission and thereby an increased probability of
cure.

Management ofpatients failing to respond to the initial
therapy
This is generally unsatisfactory and associated with
a very poor prognosis. The outlook is significantly
better for those failing to enter complete remission
following radiotherapy for localized disease than
chemotherapy for advanced disease but is usually
disappointing. Differences between the results reported from different series may reflect genuine
differences in the efficacy of the treatment in
question although most of the time they are probably
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a reflection of the criteria applied to the definition of
treatment failure, and the length of time allowed to
elapse before second time therapy is initiated.
Broadly speaking, a proportion of patients may be
'pulled into' complete remission with chemotherapy
after radiation has almost, but radiologically not
quite, achieved this. Survival following this may be
equivalent to that in the group entering complete
remission with radiotherapy alone. In contrast, patients in whom lymphadenopathy increases during
radiotherapy very rarely derive long term benefit
from chemotherapy.
Similarly, a small proportion of patients almost in
complete remission following chemotherapy may
enter complete remission following subsequent radiotherapy to cover a single site of residual disease. Even
smaller is the proportion of patients entering remission with second time chemotherapy following failure of the initial chemotherapy. In general, results
obtained in this situation are appalling although at
one centre spectacular results have been reported
with ABVD (Bonnadonna et al., 1982).

Management of patients relapsing after successful
initial therapy
Relapse following radiotherapy for localized disease may be detected early provided there is close
surveillance. It is usually possible to achieve a second
remission with MOPP or MVPP (mustine, vinblastine, prednisolone, procarbazine) and such second
remissions may be very long, and compatible with
cure. Survival of the whole population relapsing from
radiotherapy as initial treatment is of the order of
60% at 5 years, with death being due either to failure
to induce a second remission (approximately 25%) or
recurrent Hodgkin's disease (about 5%) or other
causes, either second malignancy or atypical infection.
The achievement of second remission of Hodgkin's
disease following relapse after chemotherapy for
advanced disease is less impressive, the frequency of
second complete remission being less than 50%. It is
achieved with least difficulty in patients with long
first remissions. Second -and subsequent remissions
tend to be of decreasing duration.
The management of 'endstage' disease (Mead et al.,
1982)
This is extremely difficult in terms of both the
physical and mental state of the patient and demands
considerable skills. Late stage Hodgkin's disease is
usually manifest by systemic symptoms of weight loss
and fever. Lymphadenopathy is often absent and
extensive searching for objective evidence of disease
is unrewarding. It is frequently difficult to distinguish
active disease from chronic infection which may
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occur as the result of the immune paresis which
accompanies advanced Hodgkin's disease and its
therapy. Since cure is impossible at this stage, all
attention must be directed at compassionate palliation, using both radiation and chemotherapy as
appropriate. Treatment at this time is always administered on an individual basis, and therefore the
interpretation of the results of various approaches
difficult. Many chemotherapy combinations have
been tested, that of chlorambucil and nitrosourea
CCNU often bringing relief of symptoms and allowing the patient to be managed at home.

Conclusions
It is now possible to advise with confidence the
majority of patients with Hodgkin's disease that they
will be fit and well 10 years on, and that most of them
can expect to be cured. The minority remains
significant, however, being perhaps 30% of the total.
Carefully conducted studies from major centres have
demonstrated those patients at greatest risk for whom
'standard therapy' is inadequate. These have been
identified as those with bulky disease, particularly in
the mediastinum, even if confined to stage II in the
Ann Arbor System, and older patients and symptomatic patients with disseminated disease. Appropriate modification of the standard therapy, to include
'more radiation' or adding chemotherapy to radiotherapy may improve the outlook in bulky mediastinal disease. The use of combinations of chemotherapy may help in patients with symptomatic
disseminated disease. Whether or not the frequency
with which laparotomy is used at presentation will
decline further and will depend on the philosophy of
the physicians. If it is to be eliminated 2 alternatives
present themselves. The first is to undertreat a
proportion of patients i.e. give radiation for localized
disease and be prepared to attempt salvage about one
third, and accepting that this salvage will be unsuccessful in approximately one half of the patients,
when both failure to eradicate Hodgkin's disease and
death from other causes are taken into account. The
second is to overtreat the majority by giving chemotherapy to patients with clinically localized disease
and accept the attendant morbidity.
These questions must be addressed with urgency
and involve meticulous attention to detail. At the
same time it is to be hoped that the combined
research into the biology of the disease will allow the
development of biologically orientated therapy, then
removing the necessity for the current cytotoxic
approach.

Non-Hodgkin's lymphoma
The current treatment strategies for the nonHodgkin's lymphomas (NHL) are based on observa-
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tions of the natural history of the diseases and their
modification by treatment in use in the late 1960's
and early 1970's. These led to the subdivision of the
NHL according to the predicted outcome in relation
to histological subtype and stage. For practical
purposes, regardless of the histological classification
employed, the physicians treating the patients have
grouped the diseases into 2 broad groups with either
an expected favourable, or unfavourable, prognosis.
In general, patients expected to have a poor prognosis
have been treated more intensively than those with a
good prognosis. As is the case with Hodgkin's
disease, radiation has been the mainstay of treatment
for localized disease and chemotherapy for generalized.
Localized disease
The majority of patients who have localized NHL
after clinical staging receive radiotherapy as the
primary treatment. Unlike Hodgkin's disease however, NHL does not spread contiguously, and therefore the radiation fields are usually confined to the
involved area and the immediately adjacent nodes.
There is considerable evidence to show that the
radiation dose required to achieve local control
differs for the individual histological types, the high
grade (immunoblastic lymphoma or diffuse histiocytic lymphoma, reticulum cell sarcoma) requiring
considerably higher doses than either follicular lymphoma or the lymphocytic lymphomas.
There is a reasonable consensus of opinion in the
reported literature that, overall, the 5 year survival of
patients with stage I and II NHL treated with
radiation alone lies at about 50% with the subsequent
death rate being low. Survival is greater for those
with stage I than II disease, and for those with low
grade than high grade lymphoma. The relapse
pattern for the high grade lymphomas is different
from the low grade, reflecting the differences in their
natural history. While relapse in the high grade
group, when it does occur, is early in the course of the
disease, in low grade lymphomas there is a continuous relapse pattern for as long as 20 years.
Localized extranodal presentations are much more
frequent in NHL than in Hodgkin's disease, are
particularly common in children, and appear to
respond as well as nodal sites to radiotherapy. The
radiation technique differs greatly from site to site
and considerable expertise is demanded from the
therapist. The most difficult area from which to
extrapolate data is the gastro-intestinal tract which
probably requires a separate staging system of its
own. Surgery alone may be curative for a high
proportion of patients with NHL confined to the
gastro-intestinal tract alone, although either radiation or additional chemotherapy is usually advisable

if there is any suggestion of spread outside the gastrointestinal tract.
There is considerable controversy about whether
'adjuvant' chemotherapy should be used in the
treatment of clinically localized NHL. The lack of
pathological staging, and the relapse pattern both
locally and at distant sites, are arguments used in its
favour. There is general agreement that it is appropriate for patients with multiple sites of stage II disease
and much agreement that it should be used in all
patients with stage II disease. Several studies have
shown a trend towards an advantage for patients
receiving adjuvant chemotherapy, but the advantage
has been small. Data similar to those for Hodgkin's
disease with regard to salvage are not easily derived,
but that which is available is discouraging. It has
been suggested that chemotherapy might be substituted altogether for the treatment of 'early stage'
NHL of unfavourable histology, but this is not widely
accepted.
The present position with regard to management is
as follows. Stage I NHL of favourable histology
(predominantly follicular lymphoma) responds very
well to local irradiation and to demonstrate any
survival advantage to additional therapy would be
difficult. Stage II follicular lymphoma is more likely
to recur sooner than stage I and consequently further
therapy may be appropriate, although the probability
of inducing further remission with chlorambucil is
high provided transformation has not occurred. Early
recurrence occurs significantly frequently after local
radiation for high grade stage I and II NHL (of which
local control may not be easy) and adjuvant chemotherapy is probably appropriate if the cure fraction is
to be increased. Certain subcategories with bulky
disease regardless of the Ann Arbor stage require
chemotherapy as their initial management. Extranodal localized presentations carry at least as good a
prognosis as nodal presentation.

Generalized disease
(i) Favourable histology. Several studies have demonstrated that it is possible to induce clinically
complete or near complete remission in this group of
patients with relatively conservative therapy. There is
no evidence that the use of intensive chemotherapy
has improved the natural history of the diseases more
than conservative therapy, nor that prolonged treatment has any advantage over short-term therapy.
Patients in whom the histological pattern is follicular
respond more frequently than those in whom it is
diffuse (within the favourable group). The duration
of remission tends to be longer, as does survival. The
use of chlorambucil in short pulses over several
months only yields responses in 75% of patients with
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follicular lymphoma. The median duration of remission is between one and 2 years, and the proportion
in prolonged remission approximately 20%7o at 10
years. It is usually possible to induce second and third
remissions as early as first remissions provided the
histological pattern is unchanged, and there is no
difference between the duration of first, second and
third remissions. These results, coupled with the wellknown indolent natural history of the disease has
encouraged many to observe asymptomatic patients
without therapy from presentation and only treat
when there is evidence of progression. There is no
evidence that such selected patients are comprised in
any way by this approach.
While there is no evidence that any of the
approaches to the low grade lymphomas have been
curative, the experience gained with conservative
management has been very valuable. The judicious
use of short pulses of single agents with minimal side
effects, local irradiation and sometimes splenectomy
has allowed the majority of patients with follicular
lymphoma to continue a full, active, normal life for
many years, interrupted only by brief visits to the
outpatient clinic and occasional admission for lymph
node biopsy. The pattern of disease for patients with
diffuse low grade lymphomas is similar, although
responsiveness rather less, and survival times shorter.
In addition, infectious complications and recurrent
splenomegaly may present more problems than they
do in patients with follicular lymphoma. This conservative approach is almost certainly appropriate for
older patients. The minority who do not respond or
who relapse and die within 5 years is still considerable however, and it must be remembered that the
median age of the patients is 50, making the need to
explore alternative therapy urgent. New approaches
employing the use of anti-idiotypic sera are now
being investigated, as is interferon.
(ii) Unfavourable histology. It is within this group
that the introduction of intensive combination
chemotherapy has had a major impact. It is now
possible to induce long term unmaintained remissions in a significant proportion of patients; paradoxically the unfavourable histology lymphomas may
have a more favourable prognosis. The frequency
with which complete remission may be induced
correlates with the stage of disease at presentation
(III or IV) and the age and general state of the
patient. It is possible to achieve complete remission in
the great majority of patients with nodal disease
(stage III) whereas it is still rare to do so in more than
half of those with stage IV. Older and sicker patients
withstand the treatment less well than the younger
and fitter and therefore prescribing adequate therapy
to them is difficult, and carries a significant mortality.
Children, virtually all of whom have disseminated
'poor prognosis' NHL, are now doing well with more
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than 50% having long term survival and possible cure
(Malpas; 1982).
The combination of cyclophosphamide, adriamycin, vincristine and prednisolone (CHOP) (McKelvey
et al., 1976) forms the basis of most combinations.
Prescribed at approximately 3 weekly intervals, it is
rare for it not to induce regression of lymphoma. The
observation that the disease regressed but began to
return between cycles led to the introduction of
'interval' methotrexate (Canellos et al., 1981). Doses
of between 200 mg and 7 5 g have been given on day
10 of the cycle, followed by folinic acid rescue for 48
hr. Reports of this approach in terms of the frequency
of complete remission induction have been encouraging; further follow up is required to permit analysis of
the long term benefit.
No studies have shown any advantage to prolonging therapy for more than a year, and many groups
give a total of 6 to 8 cycles of CHOP and then stop.
The median duration of remission in most studies for
all cases is approximately one year, being significantly longer for those with stage III than stage IV
disease. In sharp contrast with follicular lymphoma,
relapse after 18 months is a very uncommon event,
and it is to be expected that a high proportion of
patients surviving in complete remission without
relapse at 2 years will be cured.
Three particular areas are worthy of special
attention. The first is that of Burkitt lymphoma of
European type presenting in an advanced state. This
is extremely difficult to treat. Rapid lysis of tumour
can almost always be achieved, but eradication is
very rare. Lysis of tumour may be associated with the
'phosphate shower' or tumour overkill syndrome in
which life-threatening metabolic disturbance may
occur, particularly hyperuricaemia. Scrupulous attention to hydration and management of fluid and
electrolyte balance are essential.
Similar problems may occur with T cell lymphomata, frequently presenting with a mediastinal
tumour. Previously called the Stemnberg sarcoma this
is well recognized as developing into acute lymphoblastic leukaemia if not rapidly treated. Without doubt
a proportion of these patients are now cured. Major
problems exist in the management. The first is the
tumour overkill syndrome referred to above. The
second is the treatment of the frequently residual
abnormal mediastinal contour. It is customary to
proceed to irradiation if the contour remains abnormal after chemotherapy, although the frequency with
which this is necessary is unknown. In a trial of
radiotherapy to the mediastinum in children, no
benefit in producing longer survival has been shown
in children randomized to receive mediastinal irradiation (Mott, 1982, personal communication).
The third problem is the third area to which
attention must be paid overall, namely the manage-
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ment of the central nervous system in all patients
with unfavourable histology NHL. This may be
manifest either by extradural deposits or basal
meningitis. The latter rarely occurs in patients
without bone marrow infiltration. Meningitis is rare
at presentation and also uncommon as a site of first
relapse, almost invariably occurring in association
with systemic disease. It is almost uncommon for it to
be the direct cause of death. Its potential importance
may be masked by the inadequacy of systemic
control in patients presenting with bone marrow
infiltration. Both intrathecal therapy and cranial
irradiation have been used as prophylaxis but in nonrandomized studies. High dose methotrexate and
more recently high dose cytosine arabinoside have
been shown to give cytotoxic levels in the cerebrospinal fluid when used for systemic therapy. The
treatment of established disease is usually with a
combination of both intrathecal chemotherapy and
whole neuraxis irradiation. The efficacy of these
treatments which obviously have some effect is hard
to assess because death so frequently occurs from
systemic disease.
Until the present, only a minority of patients have
shown very obvious benefit from intensive combination chemotherapy, but for them the benefit has been
massive because it has been cure. Although this
minority represents only about 30% of the total in
adults and 50-70% in children presenting with
advanced disease it is most encouraging, particularly
since the natural history of the disease is of an
inexorable progression towards death within months.
There is hope that even with the treatment presently
available, that this minority may be increased towards a majority. In addition, as with the 'low grade'
lymphomas, experimental approaches involving the
use of intensive chemotherapy with bone marrow
transplantation after 'clean up' with specific anti-sera
may alter the prognosis markedly.

Complications of therapy for lymphoma
The mortality from either radiotherapy or chemotherapy in lymphoma is low. Both treatments may
most often be conducted on an outpatient basis.
Radiotherapy, properly prescribed, is less toxic than
chemotherapy, both in the short and long term.
Fatigue is the major side effect, with mucosal
reactions and some minor pulmonary fibrosis occurring in a relatively small proportion of patients.
Biochemical and clinical evidence of hypothyroidism
are well recorded. Infertility should not occur in men,
nor in women provided that oophoropexy has been
performed at laparotomy. There is a low incidence of
second malignancy in patients treated with radiation
alone. The most widely used chemotherapy, MOPP,
almost invariably causes nausea and often severe

vomiting at least on the first day of the cycle. This
may be prevented in many patients with judicious
use of antiemetics, but in a few is intractable. The
substitution of chlorambucil for mustine has reduced
this side effect considerably and also reduced the
possibility of local excoriation if the chemotherapy
escapes from the vein. This has made it an attractive
combination for the treatment of children (Dady et
al., 1982). All the alkylating agents containing
combinations cause sterility in men, although some
degree of recovery may occur after many years. A
premature menopause is frequently induced in
women, and appears to be irreversible. This is almost
invariable in patients over the age of thirty: below
this age about half the patients retain normal menses.
Attempts are presently being made to 'turn off the
gonads during treatment to prevent damage to the
germ cells. Chemotherapy itself, particularly combinations including alkylating agents and procarbazine, have an undoubted incidence of second malignancy. The alternative favoured combination ABVD
has to date been shown by Bonnadonna et al. (1982)
to be as effective as MOPP and to have a lower
incidence of male infertility and second malignancy.
It is unfortunately immediately more toxic, with
severe vomiting and alopecia being frequent and
myocardial damage a possibility. The combination of
radiation and chemotherapy, especially separated by
a period of time carries the highest incidence of
second malignancy.
The alarming array of side effects for both
Hodgkin's and non-Hodgkin's lymphoma must be
considered within the context of the natural history
of the diseases and the impact upon them which the
skilful manipulation of the therapy has had.
Hodgkin's disease untreated was invariably fatal; the
majority of patients are now cured with current
therapy.
The malignant lymphomas continue to present an
exciting challenge to all concerned in their management. Understanding of their biology, enhanced by
immunohistopathological techniques which have become available in the last 5 years, has increased
enormously. Methods for detection of minimal lymphadenopathy at clinically impalpable sites have a
greatly increased degree of resolution. Even now,
with the crude treatment available, it is possible to
cure many patients which was inconceivable until
very recently. With these achievements in mind, an
optimistic approach must be taken to the determination of new therapeutic methods.
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