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MORPHOLOGIC CLASSIFICATION OF NON-HODGKIN’S LYMPHOMA

I. Retrospective analysis using the Kiel classification

B. GLIMELIUS and C. SUNDSTROM

The clinical manifestations and the prognosis
among the non-Hodgkin’s lymphomas (NHL) vary
considerably. Therefore, the therapy must be corre-
spondingly differentiated. In some cases, the dis-
ease is indolent and the therapy can be mild or even
expectant, in others it is rapidly fatal, and the ther-
apy must be intensive, and then usually toxic. It is
therefore of great importance for the clinician to
obtain an appropriate prediction of the behaviour of
the disease. In NHL it is a well known fact that the
morphology is an important prognostic factor.

One of the more recently proposed classifications
based on modern immunologic concepts, the Kiel
classification (GERARD-MARCHANT et coll. 1974),
was applied to a retrospective series of 334 cases of
confirmed or possible NHL.

Material and Methods

The series included 334 patients with confirmed
or possible NHL registered at this Department of
Oncology and diagnosed between 1969 and 1978. In
20 of the cases, the diagnosis was initially based
only upon cytologic material. Of the remaining 314
cases, the initial diagnosis of NHL was changed in
34 cases (benign 7, metastatic carcinoma 7, Hodg-
kin’s disease 7, malignant histiocytosis 5, miscella-
neous 8). In 30 (11 %) of the remaining 280 cases of
NHL, it was not possible to make a subclassifica-
tion according to the Kiel classification; in the ma-
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jority of these cases, the material was not technical-
ly sufficient for a complete review.

Clinical records. Patients who turned out to have
a microscopically proven NHL were all subject to a
complete physical examination, blood laboratory
tests and chest radiography. In 245 (98 %) patients, a
bone marrow puncture with cytologic or histopatho-
logic examination from at least one location was
performed. Scintigraphy of the liver and spleen was
performed in 118 (47 %) patients. In 37 cases, the
primary diagnosis was made after an explorative
laparotomy. An abdominal lymphangiography was
performed in 57 patients, a vena-cavo-urography in
an additional 11 and computed tomography in 4
patients. An adequate examination directed to dis-
close intra-abdominal disease other than liver—
spleen scintigraphy was not carried outin 52 patients
initially in stage I or II. The patients were divided
into clinical stage according to the definitions given
by the Ann Arbor classification system (CARBONE
et coll. 1971).

The majority of patients with stage I and stage 1I
disease (106 of 126 patients) was given radiation
therapy alone to approximately 40 Gy (range 24-55).
The remaining 20 patients initially in stage I or 1I
either received no tumour specific therapy, surgery
alone, or chemotherapy in addition to irradiation.
The treatment regimens for patients in stage III or
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IV, and for irradiation failures varied considerably
during the period. Except for the first years, when
the treatment mainly was based upon radiation, sin-
gle drugs or simple drug combinations, patients with
a lymphoma of a more favourable microscopic ap-
pearance initially received, in addition to irradiation
against buiky disease, simple drug combinations like
CVP (cyclophosphamide, vincristine, prednisone)
or no tumour specific therapy. Those with a lym-
phoma of higher grade of malignancy usually re-
ceived more intense treatment with chemotherapy
combinations like MOPP (nitrogen mustard, vincris-
tine, procarbazine, prednisone), MEV (methotrex-
ate, cyclophosphamide, vincristine) or CHOP (cy-
clophosphamide, adriamycin, vincristine, predni-
sone) besides irradiation of bulky disease.

All patients were followed from admission to
death, or to completion of follow-up, i.e. April 1982.
The observation time was at least 36 months for all
living patients. No patient was lost to foilow-up.

Statistical methods. The survival curves were
generated as described by PETO et coll. (1977). Dif-
ferences in survival were tested using the log-rank
test, also described by PETO et coll. Patients dead
from intercurrent diseases are not included in the
population at risk after their death provided they
were in complete clinical remission; if not, they
were regarded as dead from malignant lymphoma.

Histopathology. All specimens were recut in 3 um
thick sections and examined after staining with He-
matoxylin-eosin (Htx), Giemsa, PAS, and Laidlaw.
The reviewing pathologist (C. S.) knew the age of
the patient, and the site of the biopsy. The reviewed
specimens originated from the site on which the
initial diagnosis was based.

Lymphomas of follicular centre cell (FCC) origin
were classified as follicular (LENNERT et coll. 1975)
if they were totally follicular in all available materi-
al, as follicular and diffuse if any diffuse areas were
present, and as diffuse if no follicular portion was
present. The proportions of centrocytes and cen-
troblasts were scored in FCC lymphomas. Purely
centrocytic lymphomas contained less than approxi-
mately one per cent centroblasts, and purely centro-
blastic lymphomas more than 30 per cent centro-
blasts, or sheets of centroblasts. The centroblastic-
centrocytic lymphomas were further subdivided into
3 classes with approximately one to 10, 11 to 20 and
21 to 30 per cent centroblasts, respectively.

The Kiel classification was used only as a mor-
phologic classification. No additional examinations,

Table 1
Distribution of histopathologic subgroups according to the Kiel
classification
Type of Abbreviation No. of  Per
malignant lymphoma patients  cent
Lymphocytic LC 20 8
Immunocytic 1C 49 20
Lymphoplasmacytic/-cytoid 31 12
Polymorphic 18 7
Centrocytic CcC 4 2
Centroblastic-centrocytic CB-CC 91 36
Follicular CB-CC foll. 27 11
Follicular and diffuse CB-CC foll. +
diff. 37 15
Diffuse CB-CC diff. 27 11
Without sclerosis CB-CC, 0 scl. 64 26
With sclerosis CB-CC, + scl. 27 11
Centroblastic CB 45 18
Lymphoblastic LB 18 7
Convoluted 2 1
Non-convoluted 16 6
Immunoblastic iB 23 9
Total 250 100
Table 2

Age and sex distribution by histopathologic subgroup

Median  Range Per cent
age males
LC 56 25-67 40
1C 64 31-77 61
CC 61 35-81 50
CB-CC 61 17-84 56
CB-CC foll. 57 25-84 41
CB-CC foll. + diff. 62 17-83 65
CB-CC diff. 66 37-82 59
CB 64 22-92 53
LB 51 2-84 78
IB 66 14-86 48

e.g. immunologic, of the biopsy material could be
done.

Results

Characterization of the series. The distribution of
the 250 cases that could be subgrouped according to
the Kiel classification appears in Table 1. The age
distribution was uniform and unimodal in all sub-
groups except in the lymphoblastic lymphomas,
where a bimodal age distribution was found. The
median age was approximately 60 years in all sub-
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Table 3
Clinical stage and systemic symptoms by histopathologic subgroup at presentation. Per cent in
parentheses
Stage Systemic
symptoms

I 1 111 v
LC - - t (% 19 (95) 5(25)
IC 17 (35) 8 (16) 7 (14) 17 (35) 7 (14)
CC - 2 (50) 1(25) 1 (25) -
CB-CC 31 (34) 14 (15) 22 (24) 24 (26) 12 (13)
CB-CC foll. 7 (26) 3@2n 12 (44) 5719 2
CB-CC foll. + diff. 15 (41) 4 (1) 8 (22) 10 27) 709
CB-CC diff. 9 (33) 7 (26) 2 (8 9 (33) 3(10)
CB-CC, 0 scl. 16 (25) 11 (17) 19 (30) 18 (28) 6 (9)
CB-CC, + scl. 15 (56) 310 5(19) 4 (15) 6 (22)
CB 18 (40) 10 (22) 7 (16) 10 (22) 2 4
LB 8 (44) 37D - 7 (39) 2 (1D
1B 522) 10 (43) 3(13) 5(22) 3(13)

Table 4

Extranodal involvement (stage I-11I), and involvement of Wal-
deyer’s ring and bone marrow (stage I-1V) at presentation. Per
cent in parentheses

Extranodal Involvement of Bone marrow
involvement Waldeyer’s ring involvement
LC 0 1 (5 19 (95)
IC 17 (583) 11 (22) 1327
CC 1(33) 2 (50) 1(25)
CB-CC 14 (20) 15 (16) 14 (15)
CB 13 (37) 9 (20 2 4)
LB 6 (39) 337 1 (6)
iB 9 (50) 4(17) 1 4

groups except in the lymphoblastic lymphomas,
where it was slightly lower (51 years, Table 2). In
most subgroups, males preponderated slightly (Ta-
ble 2).

The distribution by clinical stage at the time of
diagnosis is indicated in Table 3. All patients with
lymphocytic lymphoma with one exception were
initially in stage IV due to bone marrow involve-
ment (Table 4). The remaining patient was in stage
II1, and had no bone marrow involvement until after
84 months. In all other subgroups (except the 4
patients with centrocytic lymphomas), the propor-
tion of patients with a localized disease (stage I)
ranged between 22 and 44 per cent, and with region-
al disease (stage II) between 16 and 43 per cent.
Centroblastic-centrocytic lymphomas with sclerosis
were more often localized (56 %, stage I) than those

that did not contain sclerosis (25 %,
p<0.005).

Systemic disease was present in between 4 and 25
per cent with the highest figure in patients with
lymphocytic lymphomas (Table 3). The frequency
of extranodal involvement in patients with clinical
stage I-III disease was lower among the FCC de-
rived lymphomas (CC, CB-CC, CB; 20-37 %) than
among the other subgroups (50-55 %; Table 4). The
most frequent extranodal sites of involvement were
the skin (8 %) and the gastrointestinal tract (11 %).
The Waldeyer’s ring (not considered extranodal)
was involved in between 16 and 22 per cent of the
patients, with no difference between groups (except
in CC where 2 of 3 patients had such involvement).
Except for the high incidence of bone marrow in-
volvement in the lymphocytic lymphomas (95 %),
such involvement was rather infrequent with the
lowest figures (4-6%) among the so-called high
grade lymphomas (CB; LB, IB; Table 4).

stage 1,

Survival according to the Kiel classification

Influence of clinical stage. Clinical stage I dis-
closed an excellent prognosis irrespective of micro-
scopic type (Fig. 1). No statistically significant dif-
ference could be found between any subgroups. The
majority (87 %) of these patients was given radiation
therapy alone.

Among the group of high grade lymphomas, a
marked difference (p<0.001) was noticed between
stage I on the one hand and stage II-1V on the other
(Fig. 2). No difference was noticed between stages
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II, III, and IV and no difference between the 3
morphologic subgroups (CB, LB, IB) in this re-
spect. The same finding of a more marked difference
between stage I and stage II-IV, than between
stages II, III, and IV, respectively, was found also
among the lymphomas with more favourable pro-
gnosis (not illustrated).

In the following comqarison between different

histopathologic types, only stages I1I-IV are includ-
ed.

Influence of cell type. All subgroups that make
up the high grade malignant lymphomas (CB, LB,
IB) within the Kiel classification, as proposed and
described by GERARD-MARCHANT et coll., had a
poor prognosis. Fifty per cent of the patients were
dead within 12 months after diagnosis (Fig. 3). No
statistically significant difference in survival be-
tween the different high grade lymphomas was
found.

The prognosis for the various low grade malignant
lymphomas was more variable. Lymphocytic lym-
phomas had the most favourable prognosis with a
median survival of 7 years or more, whereas the
centroblastic-centrocytic and the immunocytic lym-
phomas, respectively, were significantly (p<0.002)
less favourable (50% alive after 3—4 years; Fig. 4).
The number of centrocytic lymphomas was so few
that no firm conclusion about their prognosis can be
drawn.

The proportion of centrocytes and centroblasts
within the FCC derived lymphomas did not seem to
influence the survival rate (not illustrated).

The survival curve for the polymorphous subtype
of the immunocytic lymphomas indicated a slightly
worse prognosis, but did not significantly differ
from those of the lymphoplasmacytoid and lympho-
plasmacytic subtype (not illustrated).

Influence of growth pattern and sclerosis. Subdi-
vision of the centroblastic-centrocytic lymphomas
on the basis of growth pattern (Table 1) greatly
influenced survival (Fig. 5). Those with a purely
diffuse growth had an unfavourable prognosis, and,
in fact, as poor as for the high grade lymphomas (cf.
Figs 3 and 5). In contrast, a purely follicular growth
indicated a favourable prognosis comparable to the
lymphocytic lymphomas, whereas the lymphomas
that showed both a follicular and a diffuse growth
behaved in an intermediate way. The presence or
absence of sclerosis among the centroblastic-centro-
cytic lymphomas did not influence the prognosis
(not illustrated).
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Fig. |. Actuarial survival for patients in clinical stage I. Immuno-
cytic (J, n=17), centroblastic-centrocytic (@, n=31), centro-
blastic (O, n=18), lymphoblastic (A, n=8) and immunoblastic
(M, n=5). Within parentheses, the number of patients after an
observation time of 108 months.
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Fig. 2. Actuarial survival for patients with high-grade lympho-
mas (CB, LB, IB) in different initial clinical stages. Stage I (A,
n=31), stage II (O, n=23), stage III (@, n=10), and stage IV (A,
n=22).

Prognostic relevance of the Kiel classification

When the prognosis among different subgroups
was compared for stages II-IV, 3 major prognostic
groups could be identified. The most favourable
prognosis was found for the lymphocytic lympho-
mas, and the follicular centroblastic-centrocytic



MORPHOLOGIC CLASSIFICATION OF NON-HODGKIN’S LYMPHOMA 293

Probability of survival
10

O

051

S

e

6———L_£

2% 48 7 %
months

Fig. 3. Actuarial survival for patients in stages II-IV with so-
called high-grade lymphomas. Centroblastic (O, n=27), lym-
phoblastic (A, n=10), and immunoblastic (l, n=10).
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Fig. 5. Actuarial survival for patients in stages II-IV with cen-
troblastic-centrocytic lymphomas with different growth pattern,
follicular (M, n=20), follicular and diffuse (O, n=22), and diffuse
(A, n=19).
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Fig. 4. Actuarial survival for patients in stages II-IV with so-
called low-grade lymphomas. Lymphocytic (A, n=20), immuno-
cytic (O, n=32), centrocytic (A, n=4), and centroblastic-centro-
cytic (@, n=61).
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Fig. 6. Actuarial survival for patients in stages II-IV with a
favourable (@; n=40), intermediate (O; n=>54), and unfavourable
(A, n=74) prognosis, respectively. The four cases of centrocytic
lymphomas are not included in the figure.
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lymphomas, where S50 per cent of the patients sur-
vived 7 years or more (Fig. 6). An intermediate
prognosis was found for the immunocytic lympho-
mas, and for the mixed follicular and diffuse cen-
troblastic-centrocytic lymphomas with 50 per cent
surviving 3 to 4 years. A poor prognosis was found
for the centroblastic, immunoblastic, lymphoblastic,
and the diffuse centroblastic-centrocytic lympho-
mas. After about one year, 50 per cent of those
patients were dead.

The differences between the three prognostic
groups were statistically highly significant
(p<0.001), and further, one subtype within a pro-
gnostic group differed significantly from any other
subtype in the other prognostic groups. This meant
that follicular centroblastic-centrocytic lymphomas
differed from the follicular and diffuse subtype
(p<0.005), which in turn differed from the diffuse
variant (p<0.05). A clear difference between the
Iymphocytic lymphomas and the immunocytic lym-
phomas was found (p<0.02). Similar statistically
significant .differences were also noted if prognosis
was compared only for stages III and IV, or stage
IV alone. In fact, the survival curves for any pro-
gnostic group were virtually identical whether stages
II-1V or only stages I1I-IV were included (not illus-
trated). These differences were, however, not al-
ways statistically significant when also the patients
in stage I, with its excellent prognosis irrespective
of morphologic appearance were included in the
comparison.

Discussion

Two facts revealed in the present series have
necessitated a different approach to the comparison
of survival of the different subgroups of non-Hodg-
kin’s lymphoma. One fact is the differences in pro-
gnosis between stages, the other is the different dis-
tribution of stages among the subgroups. The com-
parison was therefore made for groups of prognosti-
cally or therapeutically related stages separately,
and not for all stages grouped together. To include
stage I disease, which had an excellent prognosis
irrespective of morphology, in a comparison of sur-
vival together with the other, usually considerably
less favourable stages, will dilute differences in the
biologic properties (grade of malignancy) of differ-
ent subtypes. The rate of survival will then not only
reflect this grade of malignancy, but also the propor-
tion of stage I disease. Most recent reports that have
dealt with the prognostic relevance of a morphologic

classification of NHL., have only presented data for
all stages grouped together (e.g. LENNERT et coll.,
MEUGE et coll. 1978, NATHWANI et coll. 1978, LEN-
NER et coll. 1979a, b, GARVIN et coll. 1980, BRIT-
TINGER et coll. 1981, KRUGER et coll. 1981).

According to the data presented in the present
retrospective analysis, it was found relevant to
group stage II, III and IV together. The survival
rates were similar for these stages within the group
of unfavourable lymphomas. Also, the difference
between stage 1 and II was greater than between any
other stage. This subdivision also seemed therapeu-
tically relevant, since stage I may in a high propor-
tion of cases be regarded as truly localized and thus
possible to cure with local irradiation, whereas the
other stages, including stage II, should be consid-
ered disseminated and should thus not primarily be
treated only locally (cf. also HAGBERG et coll. 1982).

Several of the newer classifications including the
Kiel classification (DORFMAN 1974, GERARD-MAR-
CHANT et coll., LUKES & COLLINS 1974) subdivide
small lymphocytic lymphomas into 2 categories, de-
pending upon the presence or absence of plasmacy-
toid differentiation. Whether this subdivision is of
prognostic relevance has not been shown, although
there have been certain trends to a less favourable
prognosis for the lymphomas with this feature
(STACHER et coll. 1976, LENNER et coll. 1979a,
GARVIN et coll., HEINZ et coll. 1981). In the present
material, there was a statistically significantly
(stages 1I-1V compared; p<0.02; stages 1II-1V,
p<0.003) less favourable prognosis for the immuno-
cytic lymphomas. When stage I, only present for
those with plasmacytoid differentiation was includ-
ed in the comparison, only a trend (p=0.3) was
noticed. Therefore it was concluded that the appear-
ance of plasmacytoid differentiation is of prognostic
relevance. Those without all have an indolent
course, whereas the immunocytic lymphomas, if
initially disseminated (stages 11-1V), have a consid-
erably less favourable prognosis in the majority of
cases.

The degree of nodularity within the nodular lym-
phomas has been the subject of several investiga-
tions with conflicting results. Several authors (PAT-
CHEFSKY et coll. 1974, BUTLER et coll. 1975, LEN-
NER et coll. 1979b, COLBY et coll. 1980) have no-
ticed a less favourable prognosis for lymphomas
with a mixed nodular and diffuse growth compared
with those with a predominantly nodular growth.
WARNKE et coll. (1977) also found a correlation
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between the degree of nodularity and prognosis, but
only within the histiocytic subgroup and not among
the poorly differentiated lymphocytic and mixed
lymphomas, respectively. In contrast, BAGLEY et
coll. (1972), Cox et coll. (1974), NATHWANI et coll.
and GARVIN et coll. found no such correlation.
Much of this confusion may arise in the fact that the
degree of nodularity was defined in several different
ways, and that the patients were selected different-
ly. In the present series, a clear prognostic impor-
tance of the extent of nodularity was noticed. The
difference was highly statistically significant when
stages II-1V (p<0.005), III-IV (p<0.01) or only
stage 1V (p<0.005) were included for comparison
but not when all stages were included (p=0.3).
Nodularity in NHL has in numerous reports been
shown to indicate a better prognosis compared with
a diffuse growth (e.g. RAPPAPORT et coll. 1956,
JONES et coll. 1973, EzZDINLI et coll. 1978, NATH-
WANI et coll. 1978, LENNER et coll. 1979b, GARVIN
et coll.). On the other hand, LUKES (1977) and LEN-
NERT (1978) have claimed that nodularity is only a
feature secondary to cell type, and of no primary
prognostic significance. Since a follicular growth
was found in virtually only one cytologic type as
defined by the Kiel classification (centroblastic-cen-
trocytic), growth seemed to be secondary to cell
type. However, the present results, as well as those
reported by LENNER et coll. (1979b) and GARVIN et
coll., oppose the view that growth pattern was of no
primary prognostic significance, since any degree of
nodularity within one cytologic type indicated a sig-
nificantly better survival. Further, the proportion of
centrocytes (or centroblasts) seemed to be of no
primary importance for prognosis among the cen-
troblastic-centrocytic and centroblastic lymphomas,
respectively, only growth pattern was. The reason
for these discrepancies against what has been re-
ported by LENNERT and co-workers (see LENNERT)
is not known. However, major differences in the
incidence of the different subtypes of the FFC de-
rived lymphomas exist between the materials. In the
present material, purely centrocytic lymphomas
were rare, whereas centroblastic lymphomas were
common in contrast to previous series (LENNERT et
coll., DUHMKE & QUACK 1977, DELBRUCK et coll.
1978, MEUGE et coll., KONIG et coll. 1981). Also the
finding that 30 per cent of the centroblastic—centro-
cytic lymphomas had a diffuse growth pattern is
contrary to previous series, where only a few per
cent were diffuse. The reasons for these differences

are not known, but they may represent regional
differences in the incidence of different NHL sub-
types and should not reflect diagnostic differences.

The differences in prognosis in the present series
probably mirror biologic properties of the sub-
groups, and not differences in treatment or a non-
uniform staging procedure. Apart from primary irra-
diation for the majority of patients in stage I and II,
treatment varied considerably during the period. On
the whole, the more aggressive microscopic types
received a more intensive treatment, and therefore
the observed differences probably do not reflect
treatment differences. The centroblastic—centrocy-
tic lymphomas of diffuse type, which were consid-
ered to be included with the high grade lymphomas,
were treated with the same overall intensity as the
highly malignant lymphomas as defined by the Kiel
group (GERARD-MARCHANT et coll.). Apart from an
examination to detect intra-abdominal disease,
which was not always adequate, the patients were
uniformly staged. The differences in survival found
in the present series were present even if the results
from lymphangiography were omitted, or if the pa-
tients that were not completely staged were ex-
cluded, thus ruling out this factor as a major cause
for differences in survival.

The possibility to subgroup the NHL into 3 major,
clearly separated prognostic groups using the Kiel
classification may have great clinical implications.
The treatment strategies can now be so differentiat-
ed that there could be room for more than the 2
prognostic groups proposed in the Kiel classifica-
tion (GERARD-MARCHANT et coll.). It was possible
to identify a group that seemed to be homogeneous
with a truly favourable clinical course. The 2 other
groups, the intermediate and unfavourable groups
appeared less homogeneous. Both groups, although
in different proportions, contained cases both with a
rapidly fatal behaviour, and with an indolent course.
This calls for other and better prognostic para-
meters.

Prognostic terms, such as high grade-unfavoura-
ble or low grade-favourable have been integrated
into some of the modern classifications of NHL
including the Kiel classification (GERARD-MAR-
CHANT et coll.). This seems to be unsatisfactory for
several reasons. The prognosis may vary between
different geographic regions, and with time due to
different or newer treatment regimens. The present
results, as well as recent data from the Kiel Lym-
phoma Study Group (BRITTINGER et coll.) also im-
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plicate that not only 2 prognostic groups could be
identified, but rather 3 prognostic groups. The pres-
ent results also point to a divergent place within the
prognostic groups for some of the individual sub-
groups, compared with what has been proposed
(GERARD-MARCHANT et coll.).

SUMMARY

In a retrospective analysis of 334 cases of non-Hodg-
kin’s lymphoma observed between 1969 and 1978, 250
cases could be classified according to the Kiel classifica-
tion. Clinicopathologic correlation was analysed for these
latter cases. Irrespective of the morphologic appearance,
all cases initially in stage I showed an excellent prognosis
after radiation therapy alone, whereas the prognosis for
stage II was similar to stages III and IV. For stages II-1V,
3 major prognostic groups with significantly differing sur-
vival curves were identified. The median survival times
were one, 3 and more than 7 years, respectively. The
pathologic and clinical significance of the Kiel classifica-
tion is discussed.
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