
Clonally related duodenal-type follicular lymphoma
and in situ follicular neoplasia

The genetic hallmark of follicular lymphoma (FL) is the
translocation t(14;18)(q32;q21), which is found in up to
90% of FL and results in constitutive expression of the
anti-apoptotic protein Bcl2.1 The t(14;18)+ translocation is
not sufficient to cause lymphoma, since t(14;18)+ B lym-
phocytes can also be found in the peripheral blood of
around 50% of healthy adults.2,3 In situ follicular neoplasia
(ISFN) is a lymphoma precursor lesion considered to be a
tissue manifestation of these circulating t(14;18)+ B cells,
which shows the genetic and immunophenotypic charac-
teristics of FL, but is exclusively localized in the germinal
centers (GC) of a morphologically reactive-appearing
lymph node and by definition is only detectable by
immunostaining for Bcl2.4,5 The true incidence of ISFN is

unknown, but studies of unselected lymph nodes from
adults without evidence of lymphoma revealed a preva-
lence of 2-3%.6 The risk of progression to manifest FL
seems to be low.
A similar proliferation of t(14;18)+ B cells with limited

malignant potential is duodenal-type follicular lymphoma
(DFL), now considered as a distinct variant of FL in the
2016 update of the World Health Organization classifica-
tion.5 It shows overlapping characteristics with ISFN,
including a low risk for progression to manifest FL even in
the absence of specific treatment, and a lack of tumor
mass formation.5,7-9 Here we present a case of clonally
related DFL and ISFN simultaneously present in the duo-
denal mucosa and peripancreatic lymph nodes found by
chance in a Whipple resection specimen, respectively,
documenting the close biological relationship of these
two precursor lesions. 
The case occurred in an 84-year-old man without a his-
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Figure 1. Morphological and
immunophenotypical findings. A-D:
Duodenal-type follicular lymphoma. A:
Aggregates of neoplastic follicles
restricted to the duodenal mucosa
(hematoxylin and eosin, original magni-
fication x50). B: Strong and homoge-
nous CD20 positivity in the follicular
structures and in the surrounding area
of the mucosa (CD20 immunoperoxi-
dase, original magnification x50). C:
Tumor cells within the follicle with
strong positivity for Bcl2 in comparison
to the surrounding cells with weaker
positivity (x100), inset: In fluorescence
in situ hybridization (FISH) analysis, the
cell shows a normal fusion signal and a
separated red and green signal indicat-
ing a break. D: Strong positivity of the
tumor cells within the follicles and the
villi for CD10, the interfollicular area
shows only scattered CD10 positive
cells (x50). E-H: In situ follicular neopla-
sia (ISFN) in a lymph node. E: Lymph
node with inconspicuous morphology
with secondary follicles (hematoxylin
and eosin, original magnification x25).
F: Regular distribution of CD20 positive
lymphocytes with many positive lym-
phocytes in the follicles and only few
positive cells within perifollicular areas
(x25). G: One germinal center with an
almost complete replacement by
strongly Bcl2 positive cells (left) and a
follicle with only partial infiltration; note
the weaker positivity of the reactive fol-
licle mantle cells (x200). H: Typical
strong CD10 positivity in a germinal
center of ISFN, but virtually no CD10
positive cells outside the follicle
(x200). Methods and technical proce-
dures are described in detail in the
Online Supplement.
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tory of lymphoma who underwent resection of the pan-
creatic head, the duodenum and peripancreatic lymph
nodes according to Whipple’s procedure because of an
adenoma of the ampullary region with a high grade
intraepithelial neoplasia and the suspicion of ampullary
carcinoma diagnosed on an endoscopic papillary biopsy.
Imaging, including abdominal and pelvic computed
tomography, as well as magnetic resonance imaging of
the upper abdomen during the preoperative examination
had shown a suspicious lesion in the ampullary region,
but no evidence of pathological lymph nodes was found.
Due to the patient’s age, the inconspicuous preoperative
lymph node status and an accompanying coronary artery
disease and diabetes, a bone marrow examination was
not performed. He has remained disease-free from lym-
phoma for the past four years since the resection.
Macroscopic inspection of the duodenal mucosa

revealed multiple small nodules up to 1-2 mm in diameter,
resembling follicular hyperplasia. The peripancreatic and
periduodenal lymph nodes were not enlarged.
Histopathological analysis of the duodenal mucosa
revealed multiple lymphoid nodules consisting of single
neoplastic follicles, sometimes back to back, but without
the formation of larger lymphoid infiltrates (Figure 1A).
There was a minimal spread into the upper parts of the
submucosa, but no invasion of deeper parts.
Cytologically, the follicles contained a monotonous prolif-
eration of centrocytes with virtually no centroblasts and
the absence of a distinct mantle zone.
Immunohistochemically, the follicles, but also many peri-

follicular lymphocytes within the villi expressed CD20
(Figure 1B) and Bcl6 and lacked CD5, CD23, and Cyclin
D1. Intrafollicular cells revealed strong Bcl2 and CD10
positivity in comparison to the surrounding CD20 posi-
tive cells (Figure 1 C-D). The proliferation rate assessed by
MIB1 immunohistochemistry was generally low, but
focally reached 20%. IgD and CD23 staining revealed
only focally a narrow and incomplete IgD and CD23 pos-
itive mantle zone. In addition, CD23 staining showed
only follicular dendritic cell networks at the periphery of
follicles, as typically observed in DFL. 
All examined peripancreatic lymph nodes showed an

inconspicuous morphology with secondary follicles and
unremarkable CD20 staining (Figure 1 E-F). Many germi-
nal centers contained a variable amount of strongly Bcl2
and CD10 positive cells with co-expression of Bcl6 and a
low proliferation rate, consistent with typical ISFN (Figure
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Figure 2. Molecular findings in a unique
case of synchronous, clonally related in situ
follicular neoplasia (ISFN) and duodenal-
type follicular lymphoma (DFL). Detection of
IGK rearrangements: Both the ISFN and the
DFL show a clonal biallelic Vk/intron-Kde
rearrangement with identical product
lengths. Methods and technical procedures
are described in detail in the Online
Supplementary File.

Table 1. Non-synonymous mutations detected in duodenal-type fol-
licular lymphoma.
Mutation            Coding DNA            Protein level       Allelic frequency

KMT2D                     c.8743C>T                 p.Arg2915Ter                     22%
EP300                       c.3479T>C                p.Leu1160Pro                    12%
STAT6                       c.1256A>G                 p.Asp419Gly                      20%
The mutations are specified on coding DNA, protein level, and allelic frequency.
Methods and technical procedures are described in detail in the Online
Supplementary File. 



1 G-H). In contrast to the DFL, follicles were surrounded
by a distinct IgD positive mantle zone. None of the exam-
ined lymph nodes revealed any manifestation of FL.
Fluorescence in situ hybridization (FISH) analysis using

a break-apart probe for the BCL2 gene locus showed a
break in BCL2 for the DFL (Figure 1C inset). Molecular
studies were performed after macrodissection of both
lesions. PCR for the immunoglobulin heavy chain (IGH)
gene and IG kappa rearrangements demonstrated a poly-
clonal pattern with FR1-3 primers and an identical clonal,
biallelic Vk/intron-Kde rearrangement in both the DFL
and the ISFN (Figure 2), confirming a clonal relationship.
Next-generation sequencing of the DFL using an Ion
AmpliSeq Custom panel including 22 genes relevant for
FL pathogenesis revealed missense mutations in KMT2D,
STAT6 and EP300 (Table 1). The methods and technical
procedures are described in detail in the Online
Supplementary File.
Both ISFN and DFL are considered clinically indolent

precursor/ early lesions of FL with a low risk of  progres-
sion. They show similarities, but also clear differences,
and the relationship between these two disorders is cur-
rently unknown. Whereas ISFN is a clinically precursor
lesion identified by chance in lymph nodes resected for
other purposes or in association with manifest lym-
phoma,6,10 DFL usually is detected endoscopically, given
its characteristic appearance of multiple mucosal nodules
as in this case. Another important distinction is the
microarchitecture of DFL in comparison to ISFN. Whereas
in classical ISFN, the accumulations of clonal Bcl2+ cells
seem to be restricted to germinal centers with intact folli-
cle mantles, suggesting colonization of pre-existent folli-
cles by circulating t(14;18)+ B cells, DFL likely represents
a de novo formation of neoplastic follicles and usually
reveals an identifiable extrafollicular tumor compartment.
Recent genetic studies of ISFN and DFL have shown that
in addition to the presence of the t(14;18) translocation,
both already contain copy number aberrations and sec-
ondary mutations typical for FL, such as 1p36 deletions
and CREBBP, KMT2D, EZH2 and TNSFRSF14 muta-
tions.7,11-13 Of note, mutations in KMT2D, EP300 and
STAT6 identified in our case have all already been found
in DFL, as well as in classical FL.7 Although their muta-
tional landscape largely overlaps, FL and DFL differ signif-
icantly in their immune microenvironment and
chemokine and cytokine milieu as assessed by gene
expression profiling.7,14 DFL has phenotypical similarities
to mucosa associated lymphoid tissue lymphoma, with an
increased expression of CCL20 (chemokine ligand 20),
and MAdCAM-1 (mucosal vascular addressin cell adhe-
sion molecule 1), and shows a microenvironment charac-
teristic of chronic inflammation.7,14 However, our case of
clonally related DFL and ISFN in the same patient demon-
strates that these differences may be more due to their
distinct anatomical localization rather than intrinsic prop-
erties of tumor cells, since each lesion reproduced the
microarchitectural features typical for their localization
and thus confirms the hypothesis, that DFL most proba-
bly represents an FL in situ lesion of the gastrointestinal
tract.7 Furthermore, this case provides evidence that these
early clonal cells recirculate and may home to different
compartments of lymphoid tissues. Although we were
unable to trace cell migration and clonal architecture in
our case due to the limited DNA quality and the lack of a
detectable IGH rearrangement for the analysis of an ongo-
ing somatic hypermutation, we have recently document-
ed extensive interfollicular trafficking and ongoing IGH
mutations in a case of ISFN with multiple involved
nodes.15

In conclusion, our case with clonally related, synchro-
nously occurring ISFN and DFL re-enforces the hypothesis
that both are different tissue manifestations of the same
precursor-type lesion and that the presentation is proba-
bly more dependent on the microenvironment than on
the genetic profile of the clonal population.  
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