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Abstract 

Background: Follicular lymphoma “in situ” is defined as strongly BCL-2 positive B-

cells in germinal centers of morphologically inconspicuous lymph nodes. Prevalence 

and biological and clinical significance of this lesion are still not clear.  

Methodology: All 1.294 reactive lymph nodes from unselected consecutive surgical 

specimens of 132 patients in a 3 months period were stained for BCL-2 protein. The 

t(14;18) translocation was investigated by FISH analysis.  

Results: Follicular lymphoma “in situ” was identified in 22 lymph nodes in 3/132 

patients (2.3%) without evidence or history of malignant lymphoma and confirmed by 

detection of the t(14;18) by FISH. Interestingly, in one patient, a lymph node excised 

two years before also contained follicular lymphoma “in situ”.  

Conclusion: We found a prevalence of 2.3% for “FL in situ” lesions in an unselected 

series of lymph nodes, as a surrogate for the normal population. Taking into account 

the incidence of manifest follicular lymphoma the progression risk of this lesion is 

probably limited. It can be speculated that a part of the follicular lymphoma “in situ” 

lesions indeed represent an early step in the  lymphomagenesis, whereas others 

persist without further progression to overt follicular lymphoma. The underlying 

mechanisms, however, remain to be elucidated.     
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Introduction 

Follicular lymphoma (FL) is one of the most common non-Hodgkin lymphomas in 

adults and is usually characterized by an indolent clinical course1. This is due to the 

underlying mechanism of tumor growth, based on the slow expansion of long-lived 

neoplastic cells resistant against apoptosis. FL is characterized by the chromosomal 

translocation t(14;18)(q32;q21) resulting in the constitutive expression of the BCL2 

protein 2. This genetic aberration is found in up to 90% of FL 3.  

Interestingly, B-cells carrying the t(14;18) translocation can also be found in the 

peripheral blood of healthy individuals 4, 5. In a study by Liu et al., 6 the translocation 

was detected in peripheral B-lymphocytes of 55% of healthy individuals with a 

frequency of between less than 1 up to 853 translocations per million cells. The 

frequency of t(14;18)-positive cells significantly increased with age, paralleling the 

increasing incidence of follicular lymphoma. Average translocation frequency was 13 

times greater in the peripheral blood in the oldest individuals (61 yr and older) 

compared to the youngest age group (20 yr or younger). Particular t(14;18)-bearing 

clones persisted over a period of 5 months in two individuals. These findings 

demonstrate that clones harbouring the oncogenic t(14;18) chromosomal 

translocation are commonly present in healthy individuals, may be long-lived, and 

that they rise in frequency with age. 

A possibly related finding is the occurrence of groups of strongly BCL2-expressing, 

t(14;18) positive B-cells in germinal centers of reactive lymph nodes without 

morphological evidence for involvement by FL, which has been designated “FL in 

situ” 7. Some patients with “FL in situ” had either other lymph nodes involved by 

conventional FL or were diagnosed with overt FL later on. But more than half of the 

patients did not develop any evidence of a manifest FL during the follow-up time. 

Therefore, “FL in situ” might represent either the earliest stage of FL development, or 

Page 3 of 9

Published on behalf of the British Division of the International Academy of Pathology

Histopathology



For Peer Review

 4 

alternatively a pre-neoplastic state similar to monoclonal gammopathy of uncertain 

significance, requiring further genetic alterations or immunologic events for neoplastic 

transformation. The clinical significance of FL in situ is not clear, partially because the 

true prevalence of this finding in the general population is not known. For these 

reasons, we wanted to know how frequent germinal centers involved by FL in situ 

might be identified in reactive lymph nodes submitted for histopathologic examination 

from patients without evidence of lymphoma, as a surrogate for the prevalence in 

healthy individuals, who cannot be screened. 

 

Material und Methods 

A total of 1294 unselected lymph nodes from 132 patients (78 male, 54 female, mean 

age: 61 years, range 18 – 91 years; median 5 lymph nodes per patient) consecutively 

submitted in a three month period, from January to March 2009, to the Institute of 

Pathology of the University of Tübingen, Germany, were included in the study. All 

lymph nodes underwent routine histological examination, and were stained for the 

BCL2 protein. For inclusion in the study, lymph nodes had to show preserved 

architecture and at least one reactive germinal center on routine H&E stained slides. 

Identified cases of “FL in situ” were further analyzed by immunohistochemical 

staining for CD10, MIB1, IgM and immunoglobulin light chains and fluorescence in 

situ hybridization with a break-apart probe flanking the BCL2 gene locus (Vysis LSI 

BCL2 Dual Color Break Apart Rearrangement Probe, Abbott Molecular, Wiesbaden, 

Germany).  None of the patients had a history of FL, or a FL manifestation at another 

site. The study was approved by the local ethics committee. 

Lymph nodes of 113 of the 132 patients had been removed for the purpose of 

oncological staging of solid tumors. The remainder had a diagnosis of inflammatory 

diseases (e.g. diverticulitis) or non-specific lymphadenopathy. 
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For calculation of the confidence interval the Clopper-Pearson method was used. 

 

Results 

In 22 of the 1294 lymph nodes (1.7%) corresponding to 3 of the132 patients (2.3%, 

confidence interval [0.005;0.065], confidence niveau 0.95)  strong BCL2 positive cells 

were identified in morphologically reactive germinal centers (see Table 1). Of interest, 

in the three patients more than one germinal center per node, and several lymph 

nodes per patient (range 2-16) were involved by FL in situ. 

 

Table 1: Clinical data of the three patients with “FL in situ”.  

 

None of the nodes showed extension of these cells outside the germinal centers; 

therefore, there was no evidence of a partial lymph node involvement by FL. The 

intensity of BCL2 expression was significantly stronger than that of reactive T-cells or 

marginal-zone B-cells, and also stronger than the usual intensity observed in overt 

FL. Proliferation rate - as evidenced by Mib-1 staining - was very low (below 10%), 

when compared to the adjacent reactive germinal centers. The extent of infiltration 

within individual follicles varied from some strongly BCL2 positive cells to a complete 

replacement of the germinal center (Figure 1). 
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Immunohistochemical staining for CD10 revealed a significantly stronger reactivity in 

the BCL2 positive germinal centers as compared to reactive follicles. Stainings for 

immunoglobulin light chains and IgM did not reveal a secretory differentiation of the 

strongly BCL2 expressing cells nor an IgM expression.   

Fluorescence in situ hybridization with a break-apart probe (Vysis LSI BCL2 Dual 

Color Break Apart Rearrangement Probe, Abbott Molecular, Wiesbaden, Germany) 

confirmed in the three patients the presence of a break in the BCL2 gene locus, 

indicative for the chromosomal translocation t(14;18). 

 

Discussion 

Taking into account the incidence of manifest FL being about 1 in 10,000 inhabitants 

per year, our study shows that “FL in situ” is encountered with a significantly higher 

frequency than would have been expected if transformation to clinically evident 

lymphoma would be the rule. The true prevalence of FL in situ in the examined age 

group can be assumed to be even higher than the 2.3% found in our study, given that 

even for patients undergoing resection of multiple nodes for staging purposes, these 

represent only a fraction of all lymph nodes of an individual. Although our study 

cohort, for practical purposes, does not represent healthy individuals, we consider it 

to be a relatively good surrogate group, based on the age and sex distribution, which 

is similar to patients with FL. 

Patient 3 is of particular interest because in a lapse of 2 years he underwent two 

cervical lymph node biopsies with the clinical diagnosis of lymphadenitis. In the first 

biopsy a non-specific lymphadenitis with follicular hyperplasia was diagnosed. The 

same morphological features were seen in the subsequent biopsy, two years later, 

where FL in situ was found in two of the four lymph nodes analyzed with BCL2. 

Retrospectively, the first biopsy was also stained for BCL2, and surprisingly a single 
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germinal centre was found to be strongly BCL2 positive. This observation further 

supports that “FL in situ” is only a potential first step in the development of FL, and 

requires further genetic or immunologic events for the expansion of the malignant 

clone. 

In summary, we found a prevalence of 2.3% for “FL in situ” lesions in an unselected 

series of lymph nodes, as a surrogate for the normal population. Because this 

prevalence is in between the frequency in which t(14;18) positive cells are 

encountered in the peripheral blood of healthy individuals and the incidence of FL, it 

can be speculated that a part of the FL in situ lesions indeed represent an early step 

in FL lymphomagenesis, whereas others persist without further progression to overt 

FL. The underlying mechanisms resulting in progression from FL in situ to full-blown 

FL, however, remain to be elucidated.     

The authors declare no conflict of interest. 
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Legends 

 

Figure 1: Follicular lymphoma in situ: A) In conventional histological examination 

the lymph nodes showed a preserved architecture with germinal centers of 

inconspicuous morphology (H&E, original magnification 200x). B) 

Immunohistochemical analysis for BCL2 revealed strong BCL2 expression in B-cells 

restricted to some germinal centers (left), while others were totally spared (right) 

(BCL2 immunoperoxidase, original magnification 200x). C) MiB1 

immunohistochemical analysis demonstrated an inverse pattern of expression when 

compared to BCL2: “FL in situ” lesions featured a very low proliferation rate (left), 

when compared to the reactive germinal centers (right) (Ki67 immunoperoxidase, 

original magnification 200x). D) Immunohistochemical analysis for CD10 revealed 

strong CD10 expression in BCL2 positive germinal centers (left) as compared to 

reactive ones (right) (CD10 immunoperoxidase, original magnification 200x). FISH 

analysis in a case of “FL in situ” showed a break in the BCL2 gene locus, indicative of 

the chromosomal translocation t(14;18)(q32;q21) (Insert). E, F) The extent of 

germinal center infiltration varied between some strongly BCL2 positive cells (E) to a 

complete obliteration of the respective germinal center (F) (BCL2 immunoperoxidase, 

original magnification 200x). 
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