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CLINICO-PATHOLOGIC CORRELATION
IN NON-HODGKIN'S LYMPHOMA

IV. Analysis of patients with clinically localized disease

P. LENNER, E. LUNDGREN and L. DAMBER

Different opinions concerning the classification of
non-Hodgkin’s lymphoma exist at present. Several
new classifications have been proposed recently
(BENNETT et coll. 1974, DORFMAN 1974, GERARD-
MARCHANT et coll. 1974, LUKES & COLLINS 1974,
LENNERT et coll. 1975, MATHE et coll. 1976). How-
ever, the clinical and practical usefulness of the new
classifications is not yet fully settled. The classifica-
tion of LUKES & COLLINS was, somewhat modified,
applied to a patient series analyzed retrospectively.
The results of the whole series, previously reported
in three parts (LENNER et coll. 1979 a, b, ¢) indicated
a good correlation between the cell types thus de-
fined and clinical features including prognosis.

In one of the previous communications (LENNER
et coll. 1979 ¢) different mechanisms of spread were
discussed. Lymphomas with cells similar to normal
circulating small lymphoid cells often had a systemic
or leukaemic spread, whereas large cell lymphomas
seemed to disseminate by a mechanism more related
to the metastatic process of solid tumours. Relapse
outside the treatment field after radiation therapy for
apparently localized disease may be regarded as a
result of spread undetected at the primary evaluation
of the patient. Thus, rates and localizations of recur-
rences after irradiation of early stage lymphoma re-
flect the process of spread.

The present report describes the results of such a
retrospective analysis applied to a series of patients
with non-Hodgkin's lymphoma in apparently lo-
calized stages, classified according to a modified

LUKES & COLLINS scheme, including an analysis of
sites at presentation, response to treatment, and
survival. The findings are discussed in terms of their
implications for staging and treatment of patients
with non-Hodgkin’s lymphoma.

Material and Methods

Of 302 adult, previously untreated patients with
non-Hodgkin’s lymphoma referred to this Depart-
ment between 1959 and 1975, 140 were found to
have apparently localized disease (stage 1 or II ac-
cording to the Ann Arbor staging classification;
CARBONE et coll. 1971). Staging methods were sim-
ple, based on clinical examination including history,
physical status, chest films, peripheral blood and
marrow examination. Lymphography was per-
formed in 27 patients, 14 being in stage I or II before
the procedure. Of these 14 cases, 4 were changed
from stage II to stage III as a result of the procedure.
However, this finding was disregarded in the present
analysis in order to make all cases comparable with
respect to staging procedures. Staging laparotomy
was not performed in any patient. Extranodal spread
was determined by open biopsy or fine needle aspi-
ration biopsy.

The therapy was not uniform. Radiation therapy
was recorded in terms of dose, time and volume, and
chemotherapy in terms of drugs, doses and time.
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Whether the patient achieved a complete remission
or not was principally evaluated by the same simple
methods as in the pretreatment evaluation. Time
and site of the first relapse were recorded. All pa-
tients were followed to death or to December 31,
1978, giving a minimum observation time for living
patients of 3 years. No patient was lost to follow-up.

All pretreatment microscopic material was re-
viewed by two of the authors (EL and PL) and
classified according to a modified LUKES & COL-
LINS system (Table 1). The growth was recorded as
nodular or diffuse. A minimally nodular (grade I1I;
LENNER et coll. 1979b) was regarded as nodular.
Further details of the microscopic and clinical re-
view were given previously (LENNER et coll.
1979 a).

Statistical significance of differences, except those
pertaining to survival curves, was tested accord-
ing to the two-tailed proportional test (COLTON
1974). Survival and relapse-free survival curves
were generated as described by PETO et coll. (1976,
1977). Differences in survivel were tested by the
log-rank test (PETO et coll. 1976, 1977). A p-value
less than or equal to 0.05 was considered as signifi-
cant. Statistical analysis of this type may, of course,
be somewhat dubious in a heterogeneous, retrospec-
tive material. However, it is in this contéxt consid-
ered to have some value for the evaluation of the
significance of differences found in the material.

Results

Follicular centre cell (FCC) lymphomas had a
stronger tendency to be in localized stages on ad-
mission than non-FCC lymphomas (p<<0.001, Table
2). Fewer patients with the small cleaved FCC sub-
type presented in early stages than with the other
FCC subtypes (p=0.006).

Thirty-nine patients of 78 (50 %) with nodular FCC
lesions had stage I or II on admission. The corre-
sponding figure for diffuse FCC lymphomas was 74/
130 (57%). Median age was 62 years (range 25-84)
for patients with nodular FCC, 64 years (range 29—
87) for those with diffuse FCC, and 65 years (range
17-85) for those with non-FCC tumours. The per-
centages of females were for those three groups 51,
39 and 35 per cent, respectively. In the early stage
nodular lymphomas had a stronger tendency to be
located in lymph nodes than those growing diffusely
(p=0.03, Table 3). The opposite was found when

Table 1
Modified Lukes & Collins cluassification

Small lymphocytic (CLL)
Plasmacytoid lymphocytic
Follicular centre cell (FCC) types
Small cleaved
Large cleaved
Mixed smali/large cleaved
Large non-cleaved

Immunoblastic
With plasmacytoid differentiation
Without plasmacytoid differentiation

Lymphoblastic
Convoluted
Non-convoluted

Burkitt’s lymphoma

Unclassifiable

Table 2
Clinical stage on admission
No. No. No. stage 1 and 11/
stage | stage 11 Per cent all stages
FCC type
Small cleaved 19 17 36/84 (43)
Mixed small/
large cleaved 13 6 19/31(61)
Large cleaved 12 17 29/42 (69)
Large non-
cleaved 17 12 29/51 (57)
Total 61 52 113/208 (54)
Non-FCC type
Small lympho-
cytic 8 0 8/43 (19)
Plasmacytoid
lymphocytic 2 0 2/7(29)
Immunoblastic 8 2 10/25 (40)
Lymphoblastic I 2 3/11 (27)
Total 19 4 23/86 (27)
Unclassifiable 2 2 4/8 (50)
Total 82 58 140/302 (46)
regarding the localization in Waldeyer’s ring

(p=0.04).

The therapy varied greatly, reflecting the fact that
the observation period was rather long, and that
these tumours represent a wide spectrum requiring a
corresponding great variability in clinical manage-
ment. Radiation therapy was the only treatment in
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Table 3
Tumour localization

Nodular FCC Diffuse FCC Non-FCC Total

No. Percent No. Percent No. Percent No. Percent
Lymph nodes 25 64 31 42 13 57 69 Sl
Waldeyer's ring 3 8 18 24 0 0 21 15
Other ENT 0 0 6 8 2 9 8 7
Stomach 2 S 6 8 I 4 9 7
Intestine 4 10 4 5 3 13 11 8
Spleen 0 0 0 0 2 9 2 1
Other extranodal* 5 13 9 12 2 9 16 12
Total 39 100 74 99 23 101 136 101

* Includes the following sites: Thyroid n=6, orbita n=3, skin n=2, skeleton n=2, testis n=1,

urinary bladder n=1, mammary gland n=1.

Table 4
Distribution of morphologic tvpes in patients given both irradia-
tion and chemotherapy
No. Total Per

number cent

stage |

and 11
Small cleaved 3 36 8
Mixed small/large cleaved ! 19 S
Large cleaved 10 29 34
Large non-cleaved 6 29 21

Small lymphocytic and

plasmacytoid lymphocytic 0 10 0
Immunoblastic 0 10 0
i

Lymphoblastic 3 67
Nodular FCC 3 39 8
Diffuse FCC 17 74 23

109 patients. The tumour dose ranged between 8.8
and 65.5 Gy (mean 38.3 Gy), delivered with ap-
proximately 10 Gy per week. Most patients were
treated with extended field technique, implying that
the involved area and adjacent lymph nodes were
included. Mean values for the different lymphoma
types were the following: large cell (large cleaved
and large non-cleaved FCC, and immunoblastic
types)42 Gy, small cell (small and plasmacytoid lym-
phocytic, and small cleaved FCC) 33.6 Gy, mixed
small/large cleaved FCC 39.4 Gy. The same figures
for diffuse and nodular FCC lymphoma were 40.1
Gy and 36.6 Gy, respectively.

Two patients received chemotherapy alone (10

and 7 courses of COP, i.e. Cyclophosphamide, Vin-
cristine and Prednisone), one had a diffuse lesion
composed of large cleaved cells and the other of
large non-cleaved cells.

In 22 cases the primary treatment consisted of
both irradiation and chemotherapy. The radiation
dose in these cases ranged between 10.0 and 62.5 Gy
{(mean 37.5 Gy). The chemotherapy consisted of a
single drug in 12 of these cases; 9 patients were
given Cyclophosphamide in doses between 900 and
4000 mg (mean 2600 mg) in 5 to 18 days (mean 9
days), 2 patients Nitrogen mustard (18 mg in 4 days
and 26 mg in 2 days, respectively), and one patient
was given 70 mg Melphalan as a single dose. Ten
patients received multiple drug therapy in the form
of COP in 2 to 12 courses (mean 6 courses), with one
course approximately every 3 weeks. The distribu-
tion of the lymphoma types in the cases that re-
ceived irradiation and chemotherapy is demon-
strated in Table 4. Three patients were treated
by surgery only; one by gastrectomy, one by
hemicolectomy and one by cervical node extirpa-
tion.

Complete remission was achieved in the majority
of cases (Table 5). However, within the group of
large cell lymphomas a significant proportion of pa-
tients either did not obtain complete remission or
died within the treatment period. Nodular FCC lym-
phomas were more sensitive to treatment than dif-
fuse FCC lymphomas (p=0.001). The group of nodu-
lar FCC tumours also included fewer patients who
died within the first 6 months than the diffusely
growing group (p=0.004).
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Table 5

Effects of treatment

Complete Remaining Dead within Total
remission disease 6 months
No. Percent No. Percent No. Percent
FCC
Small cleaved 33 92 0 0 3 8 36
Mixed small/large cleaved 17 89 1 S t 5 19
Large cleaved 19 66 S 17 S 17 29
Large non-cleaved 17 59 3 10 9 31 29
Total 86 76 9 8 18 16 113
Non-FCC
Small and plasmacytoid
lymphocytic 9 90 1 10 0 0 10
Immunoblastic 6 60 1 10 3 30 10
Lymphoblastic ] 33 0 0 2 67 3
Total 16 70 2 9 5 22 23
Nodular FCC 37 95 1 3 1 3 39
Diffuse FCC 49 66 8 11 17 23 74

Further analysis of the treatment failures showed
that these patients were somewhat older (range 45—
82, median 66 years) than within the whole series
(range 17-87, median 63 years). Two cases of 80
(3%) in stage I failed, compared with 9 of 56 (16%)
of those in stage II. The treatment was more intense
in the patients with treatment failure. Of patients
who received both irradiation and chemotherapy 5
of 22 (23 %) had remaining disease, whereas the cor-
responding figure for those only irradiated was 5/109
(5%).

No significant difference was found between FCC
subgroups with regard to site of first relapse in rela-
tion to localization of the primary, early stage
tumour (Table 6). When comparing FCC tumours of
different types, nodular lesions had a stronger ten-
dency to relapse in contradiaphragmatic lymph
nodes, or in otherwise distant sites. The few non-
FCC lymphomas seemed to have a high propensity
for distant relapse. Two patients relapsed within the
treatment field, the tumours were small cleaved,
nodular, and large non-cleaved, diffuse.

Among the FCC lymphomas the relapse rate was
higher for the small cleaved subtype than for the
other subgroups (Table 7). No significant difference
was found between nodular and diffuse FCC
tumours.

The most favourable subtypes with respect to re-
lapse-free survival and survival were the small
cleaved and mixed small/large cleaved FCC lym-
phomas, and the tumours composed of small or
plasmacytoid lymphocytes (Table 7, Figs 1a, b, 2a).
On the contrary, the large cell lymphomas were
associated with short time to the first relapse, and a
short period between relapse and death (Table 7,
Figs 1¢, d, 2b). The small cleaved FCC subgroup
had, on the whole, the most prolonged survival after
relapse, but almost all patients relapsed sooner or
later (Fig. 1 a).

Statistically significant difference was not found
in survival or relapse-free survival when testing be-
tween the small cleaved and mixed small/large
cleaved, mixed small/large cleaved and large
cleaved, or between large cleaved and large non-
cleaved subgroups. However, significant differences
in survival were found when pooling large cell lym-
phomas (large cleaved, large non-cleaved and im-
munoblastic) and testing against mixed small/large
cleaved cell lymphomas (p=0.04) and against small
cell lymphomas (small cleaved, small and plas-
macytoid lymphocytic; p=0.001). No significant dif-
ference in survival was found between small cell and
mixed small/large cleaved cell tumours.

Many patients with nodular lesions also relapsed



CLINICO-PATHOLOGIC CORRELATION IN NON-HODGKIN'S LYMPHOMA

177

Table 6

Localization of first relapse

Within treatment field
(n=2) or ipsidiaphrag-

Contradiaphragmatic
nodes or distant

matic lymph nodes (haematogenous)
No./total No.  Per cent No./total No. Per cent
of relapses of relapses
within each within each
subgroup subgroup
Small cleaved 9/23 39 14/23 61
Mixed smalil/
large cleaved 2/7 29 5/7 71
Large cleaved 3/9 33 6/9 67
Large non-cleaved 2/7 29 5/7 71
Nodular FCC 4/18 22 14/18 78
Diffuse FCC 13/28 46 15/28 54
Non-FCC 1/6 17 5/6 83
Table 7
Relapse and survival
No. of relapses/ Per cent Median time Median
No. of complete to first survival
remissions relapse (months)
(months)
FCC
Small cleaved 23/33 70 21 61
Mixed small/large cleaved 717 41 16 109
Large cleaved 9/19 47 10 19
Large non-cleaved 77117 41 7 12
Non-FCC
Small and plasmacytoid
lymphocytic 2/9 22 S1 59
Immunoblastic 3/6 50 . 8 21
Lymphoblastic 1/1 100 4 4
Nodular FCC 18/37 49 26 56
Diffuse FCC 28/49 57 9 14

(Fig. 3a), but the survival curve was relatively
favourable, with a long period between the first re-
lapse and death. On the contrary, diffuse FCC
tumours (Fig. 3 b) were unfavourable both with
respect to relapse-free survival and survival. The
difference between nodular and diffuse lymphomas
was statistically significant according to both re-
lapse-free survival (p=0.04) and survival (p=0.001).

The clinical course was more beneficial for pa-
tients presenting in stage I than for those in stage II.

12-815836

The difference was valid with respect to relapse-free
survival and survival, and when dividing the materi-
al into the major groups with favourable (Fig. 4a, b)
and unfavourable (Fig. 4 ¢, d) prognosis. Differences
in survival between patients in stage I and stage Il
were: for favourable subtypes p=0.04, for un-
favourable subtypes p=0.02. Corresponding figures
for relapse-free survival were for favourable sub-
types p=0.001 and for unfavourable subtypes
p=0.04.
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Fig. 2. Actuarial relapse-free survival and survival for patients
with non-FCC lymphomas. a) Small and plasmacytoid lymphocy-

Discussion

Variation in the clinical course between morpho-
logic subgroups could theoretically be attributed to
non-uniform staging, differences in treatment, or dif-
ferent natural course of the disease. A retrospective
analysis is of course insufficient when the purpose is
to evaluate different treatment regimens. However,
if the aim is to elucidate the natural course of differ-
ent tumour entities, a retrospective analysis may
have an advantage over a prospective investigation.
since in a prospective one the therapy will cause a
systematic error, if different treatment regimens
were used for different tumour entities. In the pres-
ent series the treatment methods were not uniform.
The more malignant (large cell) lymphomas re-
ceived, generally, more extensive treatment. Not-

Fig. 1. Actuarial relapse-free survival and survival for patients
with FCC lymphomas. a) Small cleaved (n=36), b) mixed small/
large cleaved (n=19), ¢) large cleaved (n=29), d) large non-cleaved
(n=29). Figures within parentheses at the end of curves in-
dicate number of living patients after a 10-year observation
time. Survival —, relapse-free survival - --.
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tic (n=10), b) immunoblastic (n=10). Survival —, relapse-free
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withstanding, survival was more unfavourable in
these groups as compared with the small cell or
mixed small/large cleaved FCC subgroups. It is not
known whether the more extensive treatment im-
proved survival significantly, but the overall impres-
sion of differences between the major groups is still
quite obvious.

The problem of non-uniform staging can be re-
duced by retrospective staging that only takes into
account the simple methods that were uniformly
performed throughout the observation period. In the
present series staging was uniform and simple, and
this factor could be ruled out as a major cause of the
differences found in prognosis.

Therefore, the natural course associated with the
different morphologic types was probably the most
important factor for the resuits.

The majority of non-Hodgkin’s lymphomas can be
separated into three main groups with different bio-
logic features: Those with small cell morphology
(small and plasmacytoid lymphocytic, small cleaved
FCC), those with predominating large cells (large
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Fig. 3. Actuarial relapse-free survival and survival for patients
with FCC lymphomas with different morphology. a) Nodular
(n=39), b) diffuse (n=74). Survival —, relapse-free survival - - -.

cleaved and large non-cleaved FCC, and immuno-
blastic), and those composed of a mixture (with
more than 1/3 of each) of small and large cleaved
cells (LENNER et coll. 1979 a, c). These major groups
have significantly different clinical and pathologic
features, including proliferative capacity, mechan-
isms of spread and prognosis. The same features
appear to be responsible for the present results;
thus, a more detailed discussion of the main groups
seems to be warranted.

Extensive staging procedures from several institu-
tions have established the wide spread disease at the
time of initial presentation of patients with small cell
lymphoma (JONES et coll. 1972, GOFFINET et coll.
1973, KIM et coll. 1974, CHABNER et coll. 1975,
1976, JOHNSON et coll. 1975, ROSENBERG et coll.
1975, STEIN et coll. 1976, CASTELLANI et coll. 1977,
COLLER et coll. 1977, MENON & BUCHANAN 1979,
RIBAS-MUNDO & ROSENBERG 1979). Many of these
tumours present with bone marrow and peripheral
blood involvement. However, despite a great pro-
pensity for dissemination, these lymphomas are by
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virtue of a rather indolent and benign natural course
associated with a relatively favourable survival.
Convincing evidence for the slowly progressing
course in these types has been presented previously
(JONES et coll. 1973 a, STEIN et coll. 1974, SCHEIN et
coll. 1975).

There appears to be no report analysing response
to treatment and relapse rates in early stage non-
Hodgkin’s lymphomas, based on the LUKES & COL-
LINS classification. The small cell lymphomas, par-
ticularly the small cleaved FCC subgroup, appear to
have a high relapse rate. Reports based on older
classifications also confirm the high rate of systemic
relapse associated with favourable, i.e. mainly
lymphocytic lymphomas, following radiation thera-

Fig. 4. Actuarial relapse-free survival and survival according to
zlinical stage and cell type. a) Favourable cell type (small cleaved
FCC, mixed small/large cleaved FCC, small and plasmacytoid
lymphocytic), stage 1 (n=42), b) favourable cell type, stage Il
(n=23), ¢) unfavourable cell type (large cleaved FCC, large non-
cleaved FCC, immunoblastic), stage 1 (n=37), d) unfavourable
cell type, stage Il (n=31). Survival —, relapse-free survival - --.
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py for apparently localized disease (JONES et coll.
1973 b, FUKS et coll. 1975, CHEN et coll. 1979).

GARRETT et coll. (1979) and TURESSON et coll.
(1979) have described a high incidence of monoclo-
nal B lymphocytes in peripheral blood of patients
with lymphomas of ‘favourable’ morphology, pre-
viously thought to have no abnormal blood cells
according to standard morphologic procedures.
Thus, evidence is accumulating that small cell
lymphomas are always, or almost always, systemic
diseases at presentation. This feature appears to
represent retention of the property of normal small
lymphocytes to circulate in the organism. The prac-
tical conclusion concerning these tumours must be
that extensive staging procedures do not appear to
be of critical importance, a standpoint which has
been expressed previously (LENNER 1980).

Patients with large cell lymphoma had, in the pres-
ent series, a lower tendency to relapse compared
with those with small cell lymphoma. On the other
hand, time to relapse was shorter, and so was survi-
val after relapse. However, there was a fraction of
patients (about 1/5) with long-term disease-free sur-
vival, and it seems realistic to assume that at least
some of these patients were cured. The finding of a
more malignant biologic behaviour, but potential
curability, in large cell (histiocytic) lymphomas is in
good agreement with other reports (DEVITA et coll.
1975, COLTMAN et coll. 1977). It has also been de-
monstrated that the fraction of patients in all stages
with long-term survival is increased with modern
chemotherapeutic regimens (SCHEIN et coll. 1974,
1976, BERD et coll. 1975, DURANT et coll. 1975,
SWEET et coll. 1976, FISHER et coll. 1977, RODRI-
GUEZ et coll. 1977, SKARIN et coll. 1977, JONES et
coll. 1979, MILLER & JONES 1979, 1980). There is
also evidence in favour of a beneficial effect of adju-
vant chemotherapy after irradiation for an early
stage of histiocytic lymphoma (LANDBERG et coll.
1979, MONFARDINI et coll. 1980).

The clinical attitude towards these rather highly
malignant, but potentially curable, large cell lym-
phomas should be active. It appears important to
define subgroups that do not respond well to cur-
rent therapeutic regimens, as exemplified by BLOOM-
FIELD ¢t coll. (1979). They demonstrated a more
unfavourable course in lymphomas composed of
cells without demonstrable immunologic markers,
than in tumours of the same morphology but with
such markers.

In the present series the mixed small/large cleaved

FCC subgroup had the most favourable survival
curve. This subgroup also had a high proportion of
cases in stage I, a high rate of complete remisssion,
and a comparably low relapse rate. This seems to be
in agreement with the series of ANDERSON et coll.
(1977), in which the patients were classified accord-
ing to RAPPAPORT (1966), and treated with multiple
drug chemotherapy. The nodular mixed lymphocyt-
ic-histiocytic subgroup had a high rate of complete
remission, a long remission duration, and a favour-
able survival. The concept of a ‘mixed’ neoplasm
may be confusing, since the entity is defined by the
proportion of cells with different morphology. Due
to varying definitions it may be difficult to compare
results from different institutions concerning such
tumours. However, the entity as defined in the pres-
ent work seems to deserve recognition, since it was
associated with the most favourable clinical course,
obviously separated from the other main groups.

The nodular lymphoma was associated with ap-
proximately the same relapse frequency as the dif-
fuse one. However, survival was significantly more
favourable for patients with nodular lymphomas,
reflecting the well-known benign course of these
tumours (RAPPAPORT et coll. 1956, LUMB & NEW-
TON 1957, JONES et coll. 1973 a, b, PATCHEFSKY et
coll. 1974, SCHEIN et coll. 1974). Based on the
LUKES & COLLINS classification it has previously
been shown (BUTLER et coll. 1975, NATHWANI et
coll. 1978, LENNER et coll. 1979b) that nodularity is
correlated with cell type, but even within the same
cell type patients with nodular tumours survive long-
er than those with corresponding diffuse lymphomas.

In conclusion, the results of this analysis of pa-
tients in apparently localized stages further confirm
the value of a modified LUKES & COLLINS classifi-
cation, as applied on a purely morphologic basis, in
terms of correlation with clinical features including
response to therapy, relapse rates and mode of re-
lapse, and survival. Nodularity is associated with
signiticantly better prognosis compared with the cor-
responding diffusely growing tumours. Finally, the
results emphasize the importance of separating the
majority of non-Hodgkin’s lymphomas into three
main groups with different clinico-pathologic fea-
tures, and that the clinical approach in terms of stag-
ing and treatment should be different for these major
groups.

SUMMARY

A retrospective analysis of 140 patients with non-Hodg-
kin’s lymphoma in clinical stage I or II classified according
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to a modified LUKES & COLLINS scheme was performed.
Three major groups were found according to cell type,
with different clinical features: (1) Small cell lymphomas
with a relatively favourable survival in spite of high re-
lapse rates. (2) Large cell lymphomas with lower relapse
rates, but short time between relapse and death, and un-
favourable survival. (3) Mixed small/large cleaved fol-
licular centre cell lymphoma which was most favourable
with respect to relapse and survival. Nodular lymphoma
had the same overall relapse rate as diffuse lymphoma, but
had a significantly longer survival. Tumours stage I were
associated with significantly longer relapse-free survival
and survival than stage II. The importance of separating
the majority of non-Hodgkin’s lymphomas into three main
groups according to cell type is emphasized. These major
groups require different clinical approaches in terms of
staging and treatment.
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