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ABSTRACT
Faced with an enlarged lymph node, many pathologists are puzzled by the question of whether
it is benign or malignant. Our practical experience has shown that alone histological knowledge
of the lymph node is not sufficient to diagnose their pathology. Recognizing the extremely subtle
histological changes of reactive lymph nodes is decisive in the indication of other complementary
research methods, such as immunohistochemistry and possibly molecular biology, to distinguish
between benign and malignant lymph nodes. Immunostaining is also essential to detect the mis-
diagnosis pitfalls that often emerge in benign reactive proliferative lymph nodes. This review sum-
marizes malignancy-like subtle histological changes of reactive enlarged lymph nodes, the misdi-
agnosis pitfalls, and experience in using several immunohistochemicalmarkers to distinguish these
pitfalls.
Key words: reactive lymphoproliferation, lymphoid neoplasia, pitfalls of misdiagnosis, hyperplas-
tic lymph nodes

INTRODUCTION
The histopathological features of the lymphoprolifer-
ative status are complicated by the overlapping his-
tological features of reactive and neoplastic lympho-
proliferation. This complexity is being gradually mit-
igated by new insights into histopathology, immuno-
histochemistry, and genetics that are often updated.
Since 2002, the World Health Organization (WHO)
has published four publications on the classification
of tumors of the hematopoietic system, including new
data on immunohistochemistry and molecular bi-
ology of many hematopoietic tumors1–4. As a re-
sult, the diagnosis of hematopoietic tumors, especially
common B-cell lymphomas, has become more con-
sistent between histopathology and clinical course,
reaching about 90–98%5,6.
During life, most lymph nodes are exposed to various
levels of many types of antigens. Consequently, most
of them show variable degrees of reactive prolifera-
tion. So at any age, reactive lymph node proliferation
is common7,8. Themost critical aspect of lymph node
evaluation is to distinguish reactive lymphnodes from
their neoplasia. Accurate diagnosis of a histological
type and the mutation status of lymphoma cells will
greatly affect the treatment of patients. Faced with
this situation, it is essential, in addition to a thorough
understanding of the structure of the normal lymph

node, to avoid confusing benign changes in the reac-
tive lymph node and the overlapping histological fea-
tures of neoplastic and reactive lymphoproliferation.
This review summarizes malignancy-like subtle his-
tological changes of enlarged lymph nodes, the mis-
diagnosis pitfalls, and experience in using several im-
munohistochemical markers to distinguish these pit-
falls.

MALIGNANCY-LIKE SUBTLE
HISTOLOGICAL CHANGES
To facilitate the identification of abnormal histologi-
cal features, hyperplastic lymph nodes have been clas-
sified into histological patterns.

Common reactive follicular hyperplasia
patterns

Reactive follicular hyperplasia (RFH) is defined as
>90% of lymphatic follicles exhibiting germinal cen-
ter response and is the phenomenon in which B cells
are stimulated to proliferate in their compartment9.
It is caused by a proliferation of the secondary fol-
licles and occurs mainly in the cortex without infil-
trating the capsule of the lymph node10. In contrast
to follicular lymphoma (FL), B cells of reactive ger-
minal centers (GCs) are negative for Bcl-211,12. Un-
der reactive conditions, the follicles can become very
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large due to fusion. Their composition and morphol-
ogy can also vary somewhat; however, these abnormal
changes usually involve only a few follicles at once,
so the presence of normal follicles nearby means that
the altered follicles are not neoplastic13. It should be
noted that none of the histological features is pathog-
nomonic. Therefore, based on a set of features, even
a medical history can be helpful. Older patients are
more susceptible to FL3,13.
Enlarged follicles are of various sizes and shapes and
can coalesce and show variable structures with dom-
inant GCs and a distinct mantle zone. GCs show re-
sponse patterns of B cells and mixed large and small
lymphocytes consisting of centrocytes and centrob-
lasts. Themitotic figure is common. Large numbers of
tingible body macrophages are characteristic features
of RFH. Surface immunoglobulins of lymphocytes are
polyclonal. GCs are negative for Bcl-2.

Variations of the reactive follicular pattern

Progressive transformation of germinal cen-
ter
Thecharacteristic of progressive transformation of the
GC (PTGC) is the expansion of the mantle lympho-
cytes into the surrounding compartments and GC.
Some follicles may lose part of their mantle cells. The
GCs became more sparse as mantle-derived lympho-
cytes were occupied. The B lymphocytes component
is muchmore dominant than the T cells in these GCs.
These cells with high density are often arranged in
plaques or clumps, with dark nuclei resembling man-
tle cells. The involved follicles become very enlarged,
with a diameter usually 3–5-times larger than that of
adjacent normal follicles14,15 (Figure 1).
At the end of the lymph node response, gradual elim-
ination of the GC occurred by most mantle cells
and few T cells migrating into the GC, with subse-
quent disintegration of these GCs into foci of cen-
trocytes, centroblasts, and follicular dendritic cells
(FDCs)16 (Figure 1). Therefore, PTGC can be com-
monly confusedwith nodal lymphocyte-predominant
Hodgkin lymphoma (NLPHL) and floral FL2,3,17. Of
note, PTGC is often associated with marginal lym-
phoma in children18. Indeed, this presents a diag-
nostic challenge in histopathology. In general, PTGC
is usually expressed in only a small part of the lymph
nodes; The lesional follicles are interspersed with be-
nign secondary follicles and are devoid of small foci
of epithelial macrophages, and lack the characteristic
lymphocyte-predominant cells. Further immunos-
taining with Bcl-2− and Ki67+ reinforces the differ-
ential diagnosis. Larger CD10+ blasts in PTGC are

usually absent outside of the nodules; they neither
form rosettes with CD57+ T cells nor are they posi-
tive for epithelial membrane antigen13.

Giant reactive follicles
Reactive giant follicles can be tens of times larger in
size than normal follicles, often taking on a zigzag ap-
pearance due to fusion of adjacent follicles (Figure 1).
If this is the first case for the pathologist, this can eas-
ily bemisdiagnosed as FL. Although these follicles are
gigantic, the structure of the GC, mantle zone, and
sometimes marginal zone is completely clear13,15,19.
However, in this case, there is often a combination of
giant follicular hyperplasia with paracortical hyper-
plasia. The paracortical region at high magnification
contains many small to medium lymphocytes in size
(transformed lymphocytes), immunoblasts, rare neu-
trophils, and epithelioid-like histiocytes13,19. There
may be some giant cells that resemble Reed–Sternberg
(Figure 2). Small lymphocytes often have a uniformly
rounded nucleus, whereas medium-sized cells some-
times have an irregular nucleus with an angular shape.
Individual cell necrosis (apoptotic or karyorrhectic)
of the GC is common13.

Florid reactive follicles
Follicles with a predominance of centroblasts were in-
volved in lacking or significantly reducing the man-
tle zone. This is a common feature of florid RFH
and is common in infections with certain viruses, es-
pecially human immunodeficiency virus11,20,21. Oc-
casionally, the proliferative mantle zone invaginates
into the GC, resulting in disruption of the GC. This
phenomenon is called ‘follicular lysis’20–22. Recog-
nizing the floral variant of FL is essential (Figure 1).
Bcl-2 immunostaining is always the most useful to
distinguish RFH from FL. More than 85% of FLs
were positive for Bcl-223. In addition, other fea-
tures of RFH are often overexpression of light chains
by immunostaining, as well as by flow cytome-
try, no immunoglobulin rearrangement, and lack of
t(14;18)2,23.

Marginal zone hyperplasia
This involves monomorphic proliferation of small
lymphocytes resembling monocytes with clear cyto-
plasm and rounded nuclei. Neutrophils are scattered.
No pericapsular infiltrates and scattered reactive folli-
cles are noted. Unlike early marginal lymphoma and
marginal lymphoma, marginal zone hyperplasia has
a limited extent, obvious marginal zone, high preva-
lence of Ki67 in follicles, no CD43 expression, and no
follicular colonization.

5961



Biomedical Research and Therapy 2023, 10(10):5960-5971

Figure 1: Follicular hyperplasia. Staining H&E in original magnification 10x (A, B, C, D, F), and 4x (E). Staining
CD23 in original magnification 4x (G), and 10x (H). Giant follicles (A, B, C). Floral follicles (E, G). Floral follicles are
surrounded by a number of small follicles with a well-defined, round FDCs network (G). PTGC (D, F, H). Numerous
tingible-body macrophages in giant and floral follicles (F). Positive immunostaining for CD5, CD3, and CD20 was
not shown here.

5962



Biomedical Research and Therapy 2023, 10(10):5960-5971

Figure 2: Numerous immunoblasts in reactive paracortical hyperplasia, and numerous tingible-body
macrophages in T-cell lymphoma. Staining H&E in original magnification 4x (A, D) and 20x (B, C, E). Staining
CD3, CD20 in original magnification 20x, and CD30 in 10x. Numerous immunoblasts (A, B, C), Sternberg-like im-
munoblast (C), T immunoblasts (CD3), B immunoblasts (CD20), and CD30-positive reactive immunoblasts (CD30).
Numerous tingible-body macrophages in T-cell lymphoma (D, E).
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Figure 3: Paracortical hyperplasia and abnormal follicles. Staining H&E in original magnification 4x (A) and
10x (B). Staining CD23 in original magnification 4x (C, E), 10x (D), and 20x (F). Staining Bcl-2 and CD3 in original
magnification 10x. Paracortical hyperplasia with HEVs (A, B). A pattern of FDC networks: tight “spherical” (C), po-
larization (D), Distorted (E, F). Mantle cells positive for Bcl-2 invaginating into GC (G), and numerous CD3-positive
helper T cells in GC (H). Positive immunostaining GC for CD20 was not shown here.
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Reactive paracortical hyperplasia
Reactive paracortical hyperplasia (RPH) is a phe-
nomenon in which T cells are preferentially stimu-
lated to proliferate in their compartment. It is caused
by abnormal enlargement of the interfollicular zone
but is confined to the nodal capsule. The cellular com-
position of this compartment is cytologically diverse.
RPH is often accompanied by vascular hyperplasia –
high endothelial veins (Figures 2 and 3). It is diffi-
cult to find a concrete etiology in most cases of RPH
and is also not easy to distinguish from nodal neo-
plasia because of the overlap in histology such as pe-
ripheral T-cell lymphoma and nodal lymphocyte pre-
dominant Hodgkin lymphoma (NLPHL). Currently,
according to the WHO 2022 classification, NLPHL
has been renamed as ‘nodal lymphocyte-predominant
B-cell lymphoma’ due to its close association with
histocyte/T-cell rich large B-cell lymphoma12.
Unlike peripheral T-cell lymphoma, RPH often shows
a diversity of B-cell numbers, degrees of differentia-
tion, and of cellular morphology and size (Figure 2).
The richer this diversity, the higher the probability of
diagnosing RPH. Furthermore, under normal condi-
tions, the number of T cells in this compartment pre-
dominates over that of B cells; however, the most im-
portant criterion of T-cell lymphoma is the presence
of atypical numerous T cells. Immunohistochemistry
has revealed immunophenotypic abnormalities of T-
cell lymphoma including loss of expression of at least
one pan-T cell marker or their aberrant expression.
Finally, T-cell receptor gene rearrangements identi-
fied by genetic analysis may be invoked in some cases
where it is difficult to differentiate benign from neo-
plastic lymph nodes.
As B cells and immunoblasts are present both in RPH
and in histiocytic/T-cell rich large B-cell lymphoma
(THRLBCL), their differentiation has always been
problematic for the pathologist. Neoplastic B cells of
diffuse large B-cell lymphoma are uniform in size with
nuclear polymorphism, coarse chromatin, and irreg-
ularity of the nuclear margin. As these lymphoma B
cells are dispersed in dense regions of T cells and reac-
tive histiocytes that form the background of the slide,
immunoexpression for CD20 is necessary to recog-
nize the presence of neoplastic B cells. An abnor-
mal nuclear feature of these lymphoma cells is one
of the basic criteria for an accurate diagnosis. The
lack of an FDC network is an indispensable feature
of THRLBCL. Aberrant immunoexpression of lym-
phoma B cells for CD43 (compared with CD3 and
CD20 stains) is another useful clue to avoid misdi-
agnosis despite the CD43+ rate of THRLBCL being
26–30%15,23.

Diffuse paracortical hyperplasia
During inflammation, the paracortical compartment
may increase in size due to inflammatory stimuli that
induce an immune response by T-cell proliferation.
The characteristic histological feature of RPH is an en-
largement of T-cell-rich regions by increasing the di-
versity of the cell population including small lympho-
cytes, immunoblasts, dendritic cells, and histocytes.
Such a diverse mixture of cells is described as ‘speck-
led’ or ‘moth-eaten’ at lowmagnification24 (Figure 2).
Misdiagnosis of T-cell neoplasia can be avoided due to
the heterogeneous (weak or negative) immunoexpres-
sion pattern of immunoblasts for CD30 (Figure 2).

Nodular paracortical hyperplasia
Cellular proliferation results in a distinctive nodular
or spherical pattern. This is the most common hyper-
plastic growth pattern in the reactive lymph nodes.
These round or spherical nodules are the result of
an assemblage of cells unlike those that make up the
background structure of the node, consisting of amix-
ture of cells. Vague nodular patterns may also be
common due to the proliferation of the paracorti-
cal compartment. Antigen presentation that occurs
between macrophages of interfollicular dendritic cell
origin and virgin lymphocytes promotes to form of
specific immunity. This can be seen in dermatology
lymphadenopathy and drug-induced lymphadenopa-
thy 25.

Mixed hyperplasia
The cellular diversity of the paracortex is abundant
with numerous small to medium lymphocytes in
size, immunoblasts, a few neutrophils in blood ves-
sels, histiocytes, and a fewReed-Sternberg-like cells26

(Figure 2). Individual cell death (apoptotic or kary-
orrhectic) may be present in many cases but not
patchy necrosis in this hyperplastic pattern24,27. The
following clinicopathological features suggest reac-
tive lymph node hyperplasia28: patient’s young age,
sparse traces of normal lymph node, some large poly-
morphic cells, and continuous maturation from plas-
mablasts to plasma cells. Here, there are no abnor-
mally large cells or discontinuous maturation of lym-
phoid line, but the presence of both B and T cells to a
fairly similar extent.

PITFALLS OFMISDIAGNOSIS
Abnormal location of follicles
Neoplastic follicles tend to be diffusely distributed in
the lymph nodes, reaching structures such as the cor-
tex andmedulla, and spreading into the tissue around
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a lymph node and hilar adipose tissue. They are quite
similar in size andmorphology and are located next to
each other. The follicles usually exhibit an incomplete
layer of mantle cells surrounding them. Furthermore,
their mitotic and apoptotic activities are not as domi-
nant as the reactive follicles. Neoplastic follicles were
positive for Bcl-2 while reactive hyperplastic follicles
exhibited the opposite reaction. The mantle cells of
reactive follicles are usuallymildly ormoderately pos-
itive for Bcl-2, further highlighting the negative GC of
these follicles.

High follicular density (follicular to interfol-
licular zone ratio)
The most useful histological feature in follicular pat-
terns is follicular density. The higher the follicular
density the higher the likelihood of lymph node neo-
plasia.
Approximately 75% of FL has a high follicular density,
whereas this is only seen in the most complex cases of
RFH24. High numbers of Bcl2+ helper T cells may
be present in RFH.11 This pitfall can be recognized
by comparison with the CD3 stain, which shows that
Bcl-2+ cells are not completely centroblasts (B cells)
(Figure 2). In reactive lymph nodes, the CD4:CD8
rate is 3:1.27

Expression of Bcl-2
Bcl-2+ is present in FL and primary follicles. In this
case, comparisons with other markers, including the
Bcl-6, CD10 markers of GCs, or the IgD marker of
primary follicular cells, were highly effective. Primary
follicles do not express Bcl-6, CD10 in contrast to FL.
Bcl-2+ in the PTGC can be caused by mantle cells in-
vaginating intoGCs. In this case, the Bcl-2+ pattern is
patchy or focal (Figure 3). However, the high density
of mantle cells in PTGC can be confused with FL be-
cause the Bcl-2+ pattern ofmantle cells resembles that
of neoplastic follicular cells. In this case, given the im-
munophenotypic context and the structural and cy-
tological features of the respective H&E-stained tis-
sue sections, this misdiagnosis pitfall could have been
avoided. Furthermore, the GC in this condition is
weakly to moderately positive for CD5 due to its ori-
gin in the mantle zone cells.

DiffuseCD23expressionof lymphoprolifer-
ation
With this expression pattern, confusion between re-
active lymph nodal and small lymphocytic lymphoma
(SLL) should be avoided18,29,30. In chronic lympho-
cytic leukemia (CLL)/SLL, a diffuse expression for

CD23 was found in 94% of cases, and for CD5 in
92% of cases31,32. CLL/SLL is involved in memory
B cells rather than naive or B-CD5+ cells33. Con-
fusion should also be avoided with a new subtype
of BCL-2− rearrangement (BCL2-R−), where CD23+

follicular center lymphoma, low-grade, and often dif-
fuse growth patterns predominate. This variant usu-
ally presents with focal inguinal lymph node involve-
ment12. B-CD5+ cells are formed from B-CD5+ cells
of pre-GC accounting for 15–25% of B cells in mature
secondary lymphoid organs. B-CD5+ cells show an
increased tendency for malignant transformation33.

Abnormal follicular patterns
PTGC is a benign process of the lymph node with
a disintegrated or twisted FDC network resembling
lymphoid neoplasia due to PTGC lysis that has oc-
curred during the healing GC, resulting in an abnor-
mal image of the FDC network 14,16. The FDC net-
work in PTGC is one of the pitfalls of overdiagnos-
ing lymphoid neoplasia (Figures 1 and 3). On de-
tailed analysis, benign features of PTGC can be de-
tected, such as a preserved mantle zone, although ir-
regular with small clusters of mantle cells invaginated
into the GC, while macrophages and mitosis are still
present in the GC. In these GCs, Bcl-2 staining is a
mixed pattern consisting of negativity for cells of the
GC and positivity for mantle zone cells inserted in the
GC. The staining patterns of CD21 and CD23 have
some differences, although both are used for the de-
tection of FDC networks. The CD21 stain is more
sensitive for the loose FDC networks than the CD23
stain, and conversely, the CD23 stain is more sensi-
tive for small cell lymphoma, particularly mantle cell
lymphoma (MCL), than the CD21 stain10,16. There-
fore, the CD21 stain is more useful than the CD23
stain in cases of mucosal-associated lymphoid tis-
sue lymphoma and angioimmunoblastic T-cell lym-
phoma because the FDC networks are loose and spo-
radic in the paracortical and interfollicular areas.
PTGC can be confused with ‘floral’ follicular center
lymphoma (FCL) with a nodular variant. The key to
identifying FCL is the predominance of centrocytes in
‘floral’ FCL and the number of centroblasts is highly
variable. Both of these cells are derived from B cells.
Furthermore, the GC in this case is weakly to moder-
ately positive for CD5 due to its origin in mantle zone
cells34.
Giant GCs with high numbers of tingible body
macrophages are easily confused with Burkitt lym-
phoma. Our experience, in this case, is that a careful
review of the overall lymph node structure and fea-
tures of GCs may be useful in determining the benign
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nature of the lymphnodewith ‘floral’ reactive follicles,
giant reactive follicles, and PTGC, such as a distinct
mantle cell rim, a limit of large lymphoid cells (cen-
trocytes and centroblasts), increased mitotic activity,
and visible polarization of the GC. Confirmation of
FL by Bcl2 stain is crucial.
Atypical GCs for Bcl-2− usually have only clusters
of large centroblasts with aberrant mitosis and are
not expressed for Bcl-2 by immunostaining35. Sev-
eral studies have shown that lymphoid clones can still
be detected even in the context of normal reactive
GC and benign hyperplastic marginal regions by im-
munoglobulin gene rearrangement36–39. As such, to
avoid overdiagnosing lymphoma in this setting, im-
munostaining to detect follicular dendritic cell net-
work and GC origin of B cells is indispensable. Eval-
uation of immunoexpression for IRF4/MUM1, Bcl-2
and c-MYC is essential for prognosis and treatment.
In addition, immunofluorescence in situ hybridiza-
tion should be used to analyze IRF4/MUM1, BCL-2,
and c-MYC gene rearrangements12.

Some large cells in size in reactive lymph
nodes
The various number of immunoblasts in the paracor-
tex can also be a pitfall of misdiagnosis with lymph
node neoplasia; however, if the immunoblasts have
both T and B cells with variable sizes (i.e., continuous
differentiation of the T cell line and the B cell line) the
possibility of RPH is higher (Figure 2).
Activated T and B immunoblasts are positive for
CD30 at their surface. These immunoblasts may be
large and multinuclear, resembling Hodgkin cells and
Reed–Sternberg (HRS) cells of classic Hodgkin lym-
phoma (CHL) (Figure 2). The differential diagnosis
of lymph node neoplasia by CD20, CD3 and CD30
immunostaining is useful because negative or weakly
positive staining for CD30 is common in reactive
lymphoproliferative conditions26,39. In T cells, the
CD30 receptor increases cytokine production, and in
B cells it is detected during cell differentiation and
antibody production40,41. In reactive immunoblasts,
CD30 staining is weak or negative and is sometimes
moderate but rarely a paranuclear coarse lump41,42

(Figure 3).

Other abnormal expression of immunohis-
tochemical markers
Many diseases are associated with CD43, such as pe-
ripheral blood B cells concurrently expressing CD43
and CD20 are implicated in hematopoietic neo-
plasm. CD43-positive was approximately 29.4–33%

of diffuse large B-cell lymphoma (DLBCL), whereas
non-neoplastic mature B cells were negative for
CD4343–45. CD43 and CD5 are simultaneously ex-
pressed in peripheral blood T cells that are involved in
the hematopoietic malignancies of the T cell line30,46.
CD15+ or CD30+ in some non-neoplastic diseases
such as Kimura disease47. The lymph nodes in this
disease also have follicular proliferation involved in
paracortical proliferation with eosinophilic infiltrates
in the paracortical compartment, sometimes with
eosinophilic microabscesses. The hyperplastic GC
usually has a pink protein fluid of an IgE nature. The
lymphoblasts of the GC are positive for IgE13,47.
Missing lymph node neoplasms such as FL, periph-
eral T cell lymphoma, and angioimmunoblastic T cell
lymphoma should be avoided in cases where Bcl-
6 expression is focal or diffuse. Diagnosis is sup-
ported by the presence of centroblasts and/or centro-
cytes and Bcl-2+ for FL; by the negative of one of
the T cell markers and GATA3+ for peripheral T cell
lymphoma, and finally, immunoexpression of follicu-
lar helper T cells (Bcl-6, ICOS, CXLC-13, PD-1, and
CD10) and diffuse network of FDCs (CD21+) for an-
gioimmunoblastic T cell lymphoma.

Follicular hyperplasia relevant to neoplasm

Follicular neoplasia in situ (FNIS) is defined as in-
complete invasion of GCs by BCL-2-transforming
clonal B cells of FL in a single lymph node with
an preserved structure48,49. FNIS relates to ‘follicu-
lar lymphoma-like B cells of uncertain significance’
(FLBUS). Flow cytometry results demonstrated that
FLBUS was not misinterpreted as it could only reflect
B cells similar to FL. Recently, FLBUS has been pro-
posed to show that these cases are not lymphomas but
only look like lymphomas31,35. Consistent with con-
cerns that overdiagnosis of lymphoma leads to a pa-
tient’s pessimism andmay result in unnecessary treat-
ment. Several studies have shown that the frequency
of FLBUS is much higher than that of FL (2.3% vs.
0.03%)31,50.
Partially involved FL (PFL) should be distinguished
from FLBUS because PFL often has partial structural
changes with an aggregation of abnormal follicles that
are usually larger and have more centroblasts than
FLBUS. Compared with FLBUS, PFL has less clear
boundaries between GC and mantle zones, thinner
mantle zones, higher intensity of Bcl-2 and CD10
immunostaining, and possibly a few CD10+, Bcl-2+

neoplastic cells outside the follicles. A CD10+ stain is
also a clue for abnormal follicles because their staining
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intensity can be higher than that of hyperplastic GCs.
Like FL, FLBUS tends to express CD10 more strongly
than RFH51.
Several studies of FLBUS have shown FL or DLBCL-
like lesions in approximately 18–38% of patients,
of whom 15–23% subsequently develop FL or DL-
BCL52,53. A clonal relationship between FL andCHL,
FL and mantle cell lymphoma (MCL) was detected
in the same patient, so it is still possible that a clonal
association exists between FLBUS and other types of
lymphoma54,55.
Distinguishing FNIS fromRFH is also a pitfall of mis-
diagnosis. FNIS may be associated with various lym-
phomas, most often B-cell lymphoma, and possibly
with reactive lymph node proliferation. Characteri-
zation of FNIS showed an intact follicular structure,
normal follicular size, enlarged involved follicles, in-
tact cuff with a sharp edge of the GC, restriction of the
GC of atypical B cells, almost pure centrocytes, and
overexpression of Bcl-2 and CD103,4,12,56.

Pattern of FDC networks

Patterns of FDC networks are commonly recognized
in reactive follicles with well-arranged dendritic net-
works consisting of six patterns: (1) a typical tight
‘spherical’ network pattern; (2) a pattern of polar-
ization network; (3) a pattern of network expansion,
spreading intomantle zones; (4) a contracted network
pattern; (5) a distorted/decayed network pattern; and
(6) a virtually absent network pattern10 (Figures 1
and 3). FDC network patterns are not a specific cri-
terion for lymphatic neoplasia or lymphoma; how-
ever, the high degree of dispersion of the FDC net-
work should be carefully studied to avoid missing tu-
mor lymphocytes interspersed with this network. The
detection of abnormal cells residing in the FDC net-
work is one of the diagnostic features of some lym-
phoid neoplasia such as popcorn cells in NLPHL, of-
ten residing in nodules with deformed and disinte-
grated FDC network structures2,49. Partial or com-
plete loss of the network of FDCs often favors lymph
node neoplasia.

Indolent T-cell lymphoproliferative disor-
der of the gastrointestinal tract

This is a lymphoproliferative type of the gastroin-
testinal tract with small, benign-looking lymphocytes
with mild polymorphism. These lymphocytes re-
side in the lamina propria and can displace mucosal
glands but do not invade or destroy blood vessels
and are EBV-negative. Lamina propria T-CD4 and

T-CD8 cells are the sources of this proliferative dis-
order. In this case, the clinical presentation is be-
nign with individual lesions that usually resolve spon-
taneously in a short time, but sometimes they can be-
come chronic with new lesions over many years. Be-
fore 2022, this process was considered benign; how-
ever, recent research has identified somatic mutations
in many genes, including JAK3 recurrent mutations.
The WHO histological classification of tumors of the
hematopoietic system in 2022 used a new nomencla-
ture for this entity called ”indolent T cell lymphoma
of the gastrointestinal tract”.4,57

CONCLUSION
One of the difficult areas to solve for the pathologist is
the histological evaluation of reactive lymphoprolif-
eration, yet it is the most reliable evidence among all
other evidence in medicine. Current medicine tends
to use less invasive exploratory techniques. The core
biopsy technique of the lymph node has been used in
the hope of being able to replace lymph node surgery
in pathological diagnosis. However, the limitation of
this method is that the material is both small and dif-
ficult to obtain representative tissue of lesion. Tissue
microarray technique has been used to be able to over-
come the limitations of core biopsies. However, re-
gardless of themethod, the histopathological outcome
is completely dependent on whether the biopsy core
has captured the damaged tissue or not. Identifying
malignancy-like subtle histological changes and mis-
diagnosis pitfalls in nonspecific reactive hyperplastic
lymph nodes by comprehensive analysis of their cyto-
logical and histological features is an essential skill for
the pathologist, and at the same time, appropriate ap-
plication of immunohistochemical markers for B cells
(CD20, CD19 and CD79a), T cells (CD3, CD2, CD4,
CD5, CD7 and CD8) and the dendritic cell network
(CD21 and CD23) can limit misdiagnosis, thus also
avoiding overtreatment of patients presentingwith re-
active enlarged lymph nodes.

ABBREVIATIONS
Bcl-2: B-cell lymphoma 2; Bcl-6: B-cell lymphoma 6;
CD2: Cluster of differentiation 2;CD3: Cluster of dif-
ferentiation 3;CD4: Cluster of differentiation 4;CD5:
Cluster of differentiation 5; CD7: Cluster of differ-
entiation 7; CD8: Cluster of differentiation 8; CD10:
Cluster of differentiation 10; CD20: Cluster of dif-
ferentiation 20; CD19: Cluster of differentiation 19;
CD22: Cluster of differentiation 22; CD24: Cluster of
differentiation 24; CD79a: Cluster of differentiation
79a; PAX5: Paired box 5; CD38: Cluster of differ-
entiation 38; CD138: Cluster of differentiation 138;
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CD43: Cluster of differentiation 43; CD21: Cluster
of differentiation 21; CD23: Cluster of differentiation
23; CD57: Cluster of differentiation 57; CD68: Clus-
ter of differentiation 68; CD163: Cluster of differenti-
ation 163; S100: Protein S100; CHL: classic Hodgkin
lymphoma; CLL/SLL: small lymphocytic lymphoma;
CD45 (LCA): Cluster of differentiation 45; c-MYC:
multifunctional transcription factor; DLBCL: diffuse
large B-cell lymphoma; FDC: Follicular dendritic
cells; FISH: Fluorescence in situ hybridization; FL:
follicular lymphoma; FLBUS: Follicular lymphoma-
like B cells of uncertain significance; FLC: “floral” fol-
licle center lymphoma; FNIS: Follicular neoplasia in
situ; GCs: germinal centers; HEVs: high endothelial
veins;HRS- like: Hodgkin and Reed-Sternberg – like;
ICOS: Integrated Carbon Observation System; IDCs:
interdigitating dendritic cells; IRF4/MUM1: Multiple
myeloma oncogene-1; LP: lymphocyte predominant
cells; MBL: monocytoid B-lymphocyte; MCL: man-
tle cell lymphoma; MZL: Marginal zone lymphoma;
NLPHL: nodal lymphocyte predominant Hodgkin
lymphoma; PD1: Programmed Cell Death Protein 1;
PFL: Partial-involved FL; PTGC: Progressive trans-
formation of the germinal center; RFH: Reactive fol-
licular hyperplasia; RPH: Reactive paracortical hyper-
plasia; THRLBCL: histiocytic/T-cell rich large B-cell
lymphoma.
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