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Summary. A group of 385 centroblastic/centrocytic lymphomas with 
long follow-up periods was subdivided on the basis of the relative 
number of centroblasts in the initial biopsies. Only minor differences 
in overall survival were found although a different survival pattern was 
observed between the groups. The transition into a high-grade malignant 
secondary centroblastic lymphoma correlated, at a statistically signifi- 
cant level, with the relative number of centroblasts in the initial biopsy. 
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Introduction 

In the Kiel-classification of malignant lymphomas (Lennert 1978, 1981) 
those derived from follicular center cells (FCC) are divided into 3 groups. 
Malignant lymphoma (ML) centroblastic and ML centrocytic are composed 
of a "pure"  proliferation of centroblasts and centrocytes, respectively and 
ML centroblastic/centrocytic of a combined proliferation of both cell types. 
In the latter group, however, the relative contribution of each cell type 
may vary considerably. 

In the "working formulation" (WF; Rosenberg et al. 1982), on the other 
hand, the relative number of small and large cells is taken into account 
and hardly the cell types. Previous studies (Molenaar et al. 1983; v.d. Berg 
et al. 1983) in a small group of patients suggested that the relative numbers 
of centrocytes and centroblasts in ML centroblastic/centrocytic, correlate 
with histological and clinical characteristics. Subdivision of a large group 
of FCC lymphomas according to the WF (Molenaar et al. 1984) did not 
lead to significant differences between the groups. However, as mentioned 
above, cell size and not cell type was used as a criterion. Therefore, the 
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present study focuses on those cases of this large group which are composed 
of a mixture of small centrocytes and centroblasts and which were subdi- 
vided on the basis of the relative number of centroblasts (Molenaar et al. 
1983). 

Material and methods 

A group of 385 lymphomas was selected on the basis of (a) a diagnosis of ML centroblastic/ 
centrocytic, made at the Lymph Node Registry in Kiel between 1953 and 1978, (b) the availabili- 
ty of paraffin sections of good quality, (c) a (partly) follicular growth pattern and (d) the 
availability of clinical: data. These cases were subdivided as follows. Group SCC consisted 
of cases with a strong predominance of small centrocytes with sporadic centroblasts. In group 
CBCC/A centroblasts were easily found among the centrocytes and in group CBCC/B many 
centroblasts were present, often in clusters (for details: Molenaar et al. 1983). 

All data concerning classification, growth pattern, sclerosis, age and sex of patients, initial 
or follow-up biopsy, follow-up period and eventual death of the patient were computerized. 
Most of the statistical analyses and the survival curves were processed automatically (SPSS 
program for survival, 1981). The survival periods were calculated from the date of the histologi- 
cal diagnosis till the patient's death or the last date of information. The follow-up period 
of the live patients ranged from 2 to 312 months (median 68). In 51 patients follow-up biopsies 
were performed, adding up to 60 biopsies. 

Results 

Cytological classification. Among the initial biopsies 144 were classified in 
group SCC, 145 in group CBCC/A and 96 in group CBCC/B (Table 1). 

Histological variables (Table 1). All 3 groups showed a predominantly follic- 
ular growth pattern. Sclerosis occurred in 31% of the cases roughly equally 
distributed throughout the 3 groups. 

Age and sex of the patients (Table 1). In all 3 groups a female preponderance 
was found. No differences in age or sex distribution were found between 
the 3 groups. 

Survival. Actuarial survival curves were computed for the 3 cytological 
groups and in each of them for different growth patterns and presence 

Table 1. Histological parameters and patients' data 

Group n (%) Age (mean) Growth Sclerosis Sex 

F F + D + - M F all M F 

SCC 144 (37.4) 92 (64) 52 (36) 42 (29) 102 (71) 67 (46) 77 (53) 55.4 54.6 54.4 
CBCC/A 145 (37.7) 105 (72) 40 (28) 51 (35) 94 (65) 64 (44) 82 (56) 54.2 52.2 55.7 
CBCC/B 96 (24.9) 61 (63) 35 (37) 25 (26) 71 (74) 34 (36) 61 (64) 56.9 52.5 59.3 

Total 385 (100) 258 (67) 127 (33) 118 (31) 267 (69) 165 (43) 220 (57) 55.3 53.2 56.2 

F: follicular, D: diffuse, M: male, F: female 
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F i g .  1. Survival curves in the 3 cytological groups (for abbreviations: see text) 

T a b l e  2. Survival 

Parameter Group (n) Median 5. years 10 years P 
(mths) (%) (%) Overall 

survival 

A. Cytology 

B. Growth pattern 

C. Sclerosis 

SCC (144) 66 58 25 
CBCC/A (145) 70 63 30 
CBCC/B (96) 66 60 24 

SCC, F (92) 70 62 27 0.012 F + D (52) 56 40 13 
CBCC/A, F (105) 61 51 31 0.872 F + D (40) 82 61 39 
CBCC/B, F (61) 57 47 18 

0.924 F + D (35) 63 53 33 

SCC, ,1, (42) 45 47 32 0.366 
- (102) 61 55 23 

CBCC/A, -t- (51) 73 56 30 
0.688 - ( 9 4 )  64 62 30 

CBCC/B, ,1, (25) 92 63 39 
0.118 - ( 7 1 )  53 46 15 

F: follicular; D: diffuse. SCC, CBCC/A, B: see text 

o r  a b s e n c e  o f  sc leros is .  I t  a p p e a r e d  t h a t  the  o v e r a l l  s u r v i v a l  was  n o t  s ignif i -  
c a n t l y  d i f f e r e n t  b e t w e e n  the  3 g r o u p s .  H o w e v e r ,  a f t e r  4 to  5 y e a r s  the  su rv iv -  
al  in  g r o u p  C B C C / A  seems  to  be  b e t t e r  t h a n  in  the  o t h e r  2 g r o u p s  (F ig .  1). 
T h e  g r o w t h  p a t t e r n  a p p e a r e d  to  h a v e  a s ign i f i can t  i n f l uence  o n  s u r v i v a l  
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Table 3. Follow-up biopsies 
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Primary Follow-up 

SCC CBCC/A CBCC/B sec. CB 

SCC (144) 6 4 2 3 15 
CBCC/A (145) 4 8 6 7 25 
CBCC/B (96) 1 5 6 8 20 

Total (385) 11 17 14 18 60 

only in group SCC, such that a follicular growth pattern was more favour- 
able than a follicular and diffuse growth (Table 2). Sclerosis had no signifi- 
cant influence on survival (Table 2). 

Follow-up material. Sixty follow-up biopsies from 51 patients were obtained 
(Table 3), 42 of which again were diagnosed as ML centroblastic/centrocytic. 
In 18 patients, including 3 in which earlier follow-up biopsies revealed a 
centroblastic/centrocytic lymphoma, a secondary centroblastic lymphoma 
was diagnosed, i.e. in 3 cases of group SCC (2.08%), in 7 of group CBCC/A 
(4.8%) and in 8 of group CBCC/B (8.3%). The period between the initial 
biopsy and the one demonstrating a centroblastic lymphoma ranged from 
1 to 132 months (mean 51, median 47). The differences in frequency between 
the 3 groups appeared statistically significant (Chi-square, p<0.05), but 
the time lapse was roughly similar. 

Discussion 

The purpose of the current study was to test in a large group of patients 
with long follow-up the validity of a previously proposed cytological subdivi- 
sion of CBCC lymphomas (Molenaar etal. 1983; v.d. Berg et al. 1983). 
It was not meant to introduce a new classification, but merely to elucidate 
the role of centroblasts in follicular CBCC lymphomas of the Kiel-classifica- 
tion (Lennert 1978 and 1981). In order to facilitate the interpretation of 
the current results for readers not familiar with the latter classification a 
comparison with some major classifications has been given in table 4. The 
current findings on histological and epidemiological variables largely con- 
firm those in previous papers (Molenaar et al. 1983; v.d. Berg et al. 1983) 
to which is referred for a detailed discussion in relation to earlier studies. 
Briefly, a follicular growth pattern was more common than a follicular 
and diffuse growth, female patients predominated and the majority of the 
patients was in the 6th decade of life. No differences were found between 
the 3 subgroups. 

In the evaluation of the survival curves the clinical stage at presentation 
was not taken into consideration. However, it has been reported (Jones 
et al. 1973; Patchefsky et al. 1974; Mann et al. 1979; Stein et al. 1979; Aine 
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Group Working Rappaport a Lukes and Collins b Kiel 
formulation 

SCC FSC PDL small cleaved FCC 

CBCC/A FSC MH small cleaved FCC 

CBCC/B FSC MH small cleaved FCC 
FM 

(ML centrocytic) 
ML centroblastic/centrocytic 

ML centroblastic/centrocytic 

ML centroblastic/centrocytic 

FSC: follicular small cleaved; FM:  follicular mixed; FL:  follicular large cell; PDL: poorly 
differentiated lymphocytic; MH:  mixed histiocytic lymphocytic; FCC: follicle center cells; 
ML: malignant lymphoma 

" 1966 b 1974 

et al. 1982; Rosenberg et al. 1972; vd Berg et al. 1983) that in follicular 
lymphomas advanced clinical stages does not correlate with poor survival. 

Due to the wide geographical area from which the material was derived 
and the long follow-up, the treatment was diverse, but most patients were 
treated before modern regimens were established, which results in a relatively 
"na tu ra l "  course of the disease. Finally, the large number of patients and 
the long follow-up should be emphasized, which give reliable information. 
Although no significant differences were found in overall survival, different 
behaviour was observed at different time intervals following the diagnosis. 
Thus, in all 3 groups (SCC, CBCC/A and B) a roughly similar survival 
was found in the first 4 to 5 years, but thereafter the survival in group 
CBCC/B with many centroblasts was worse than in group CBCC/A with 
less centroblasts. The finding of a poorer survival in group SCC with very 
few centroblasts seems remarkable, but was also reported for poorly differ- 
entiated lymphocytic (PDL) lymphomas as compared to mixed histiocytic 
(MH) lymphomas (Mann et al. 1979). Group SCC appears to be at the 
border between ML centroblastic/centrocytic and ML centrocytic, the latter 
of  which has a poorer survival (Lennert 1978, and 1981). In this concept 
cases with an extensive diffuse component are even closer to ML centrocytic, 
which shows a predominantly diffuse growth (Lennert 1978, and 1981) and, 
indeed, group SCC is the only group in which follicular and diffuse cases 
have a significantly poorer survival than entirely follicular cases. Moreover, 
if the entirely follicular cases in group SCC are compared with those in 
groups CBCC/A and B, both the median and 5-year survival is better. 
These findings correspond to those of Patchefsky et al. (1974), who demon- 
strated a better survival for PDL lymphomas with a high degree of nodular- 
ity than both PDL lymphomas with minor nodularity and nodular MH 
lymphomas. 

Transition into a high grade malignant lymphoma occurred statistically 
more frequently in groups with a relatively high number of centroblasts 
in the initial biopsy, in keeping with the findings of Risdall et al. (1979) 
and of Hubbard et al. (1982). A subdivision of the same group of patients 
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according to the " w o r k i n g  fo rmula t ion"  (Rosenberg et al. 1982) did not  
result in a statistical significance between the follicular, small cleaved (FSC) 
group and the follicular mixed (FM) group (Molenaar  et al. 1984) in this 
respect. 

Conclusion. The findings in the current  group of  patients with CBCC lym- 
phomas  with a relatively " n a t u r a l "  course of  the disease suggest that  the 
number  of  centroblasts correlates with differences in survival. In particular,  
a high number  of  centroblasts in the initial biopsy correlates at a statistically 
significant level with the development  o f  a secondary centroblastic lym- 
phoma.  Therefore,  especially in such cases, pr imary  therapy should be aimed 
at an initial complete response rate, which gives better chances for survival 
than a partial or minimal response (Cabanillas et al. 1979; H e r r m a n n  et al. 
1982) and may  prevent a rapid fatal course after development  of  a secondary 
centroblastic lymphoma.  
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