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Abstract

Follicular dendritic cell (FDC) tumor is an uncommon neoplasm. It generally presents as a slow-growing, painless
mass, without systemic symptoms. Histological features usually include low grade spindle cell proliferation. This
tumor occurs primarily in lymph nodes, especially cervical and axillary, however, involvement of extranodal sites
such as the tonsils, spleen, liver, and gastrointestinal tract has been reported. Inflammatory pseudotumor-like follicular
dendritic cell tumor (IPT-like FDCT) is a rare, distinctive histological subtype of this low-grade malignant neoplasm, with
consistent Epstein-Barr virus (EBV) association. The differential diagnosis with other fibro-inflammatory tumor
proliferations, as inflammatory pseudotumor (IPT) and inflammatory myofibroblastic tumor (IMT), may be challenging.
In the present article, two cases of IPT-like FDCT of the spleen are presented, with a broad overview of the literature:
one 77-year-old male and one 70-year-old female. A large immunohistochemical panel should be used for diagnosis,
as no single specific and totally sensitive markers are available, including markers for CD21, CD23, CD35, CNA42, and
clusterin. Individual cases may express one or more of these markers, so that all of them should be investigated. In situ
hybridization for EBV is constantly positive. Immunostaining for ALK should be negative, as it is present in roughly half
of the cases of IMT. This panel should be used in combination of clinical, laboratory, and topographic evidences.
Importantly, inclusion of this lesion as a possible option in clinical and pathological investigation represents the basis
for a correct diagnosis.
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Background
Follicular dendritic cell (FDC) tumor is an uncommon
neoplasm, which typically presents as a slow-growing,
painless mass, without systemic symptoms. This tumor
occurs primarily in lymph nodes, especially cervical and
axillary, however, involvement of extranodal sites such
as the tonsils, spleen, and gastrointestinal tract has been
reported [1]. Lung involvement typically represents
metastatic disease. FDC tumors mainly affect young to
middle-aged patients, without gender predilection. The
clinical course tends to be indolent, but intra-abdominal
tumors may have an aggressive progression [2, 3]. This

tumor is classified together with other histiocytic and
reticulum cell tumors (Table 1) [4–10].
Inflammatory pseudotumor-like follicular dendritic cell

tumor (IPT-like FDCT) is a rare, distinctive histological
subtype of this low-grade malignant neoplasm, with
consistent Epstein-Barr virus (EBV) association. It pre-
sents similar morphology and displays clinical and
pathological characteristics intermediate between inflam-
matory pseudotumor (IPT) and follicular dendritic cell
(FDC) tumor. This makes this entity challenging, not
only for histopathological diagnosis but also for clinical
treatment, as this entity can be much more indolent
than conventional FDC sarcoma [11].
IPT is an infrequent lesion of unknown histogenesis. It

presumably corresponds to nonneoplastic, hematopoietic,
spindle fibrous proliferation, which may occur in a variety

* Correspondence: vassallomeister@gmail.com
Department of Anatomic Pathology, AC Camargo Cancer Center, R. Prof.
Antônio Prudente, 211-Liberdade, Zip Code, São Paulo, SP 01509-010, Brazil

Applied Cancer Research

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Tregnago et al. Applied Cancer Research  (2017) 37:45 
DOI 10.1186/s41241-017-0051-7

http://crossmark.crossref.org/dialog/?doi=10.1186/s41241-017-0051-7&domain=pdf
http://orcid.org/0000-0002-2192-4865
mailto:vassallomeister@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


of anatomic sites. More recently it has been shown that
most lung IPTs correspond, in fact, to inflammatory myo-
fiboblastic tumors (IMT). There are no specific clinical
and imaging findings. From the pathologic point of view,
there are no immunohistochemical markers for IPT, and
it is frequently diagnosed in the absence of markers for
FCD tumor. Patients of middle to advanced age are
affected, without relation to gender. Prognosis is favorable
after excision [2, 3, 12–14].
IPT-like FDCT has been recently divided into two

morphological variants: granulomatous and eosinophil-
rich. These variants mimic inflammatory or infective
lesions, leading to misdiagnoses [15]. The purpose of the
present review is to discuss the differential diagnoses
and to exemplify this entity, by reporting two more cases
of the granulomatous variant of IPT-like FDCT. It is
expected to stress the importance of including this
differential diagnosis in fibro-histiocytic proliferations
with remarkable inflammatory infiltrate.

Main text
Two illustrative cases of inflammatory Pseudotumor-like fol-
licular dendritic cell tumor
In the first case, a seventy-seven-year-old male presented
with asthenia, abdominal pain, 11 kg weight loss, and
constipation. Medical history included previous prosta-
tectomy due to cancer 14 years earlier and ongoing
treatment for hypertension and diabetes mellitus type II.
Abdominal computed tomography (CT) revealed a
slightly hypodense splenic mass, measuring 6.0 × 5.7 ×
4.6 cm, with regular contours and heterogeneous

contrast enhancement. Splenectomy was indicated.
Grossly, the spleen weighed 308 g and measured 14 ×
13 × 9 cm. Cut surface displayed a grayish, well-defined
solid lesion, measuring 8.0 cm in maximum diameter.
In the second case, an asymptomatic seventy-year-old

woman was submitted to a positron emission tomog-
raphy (PET) scan, as a routine follow-up examination
for breast cancer, which had been diagnosed and treated
4 years before. She was in current use of Tamoxifen. A
spleen lesion was found, and a splenectomy was
performed. Grossly, the spleen weighed 70 g and mea-
sured 10 × 6 × 4 cm. There was a grayish, well-defined
solid lesion, measuring 4.0 cm in maximum diameter.
Histologically, both cases exhibited a well defined, non-

encapsulated proliferation composed of noncaseating epi-
thelioid granulomas distributed regularly throughout the
lesion. The granulomas were composed of epithelioid his-
tiocytes, giant cells, mature lymphocytes and plasma cells.
In case 1, the number of plasma cells was particularly high
(Figs. 1 and 2). There were areas with scattered ovoid
cells, with focal vague fascicular pattern. These cells had
pale cytoplasm with indistinct borders, elongated to oval
nuclei, thin evident nuclear membrane, finely dispersed
chromatin, and central eosinophilic nucleoli: the neoplas-
tic follicular dendritic reticulum cells (Fig. 3). No mitotic
figures, or cell atypia were identified. There were no eosin-
ophils, neutrophils, or necrosis. Foci of fibrosis were seen
(Figs. 1 and 2). Fungi (Grocott staining) and alcohol-acid
fast bacilli (Ziehl-Neelsen staining) were not detected.
A large panel of immunohistochemical markers was

performed, as well as chromogenic in situ hybridization

Table 1 Histiocytic and reticulum cell neoplasia: overview

Immunohistochemical profile Clinical course

Langerhans cell histocytosis and CD1a+; S100 protein+; CD68−/+; lisozime-; CD21/CD35-;
EBV-1 [Birbeck granules+]

Variable clinical presentation: localized indolent
to systemic aggressive

Langerhans cell sarcoma Agressive

Indeterminate dendritic cell tumor CD1a+; CD4+; Fascin+; S100+; CD68+/−; langerin
[Birbeck granules–]-

Most frequently localized

Interdigitating reticulum cell tumor Positive: S100 protein, fascin; Frequently positive:
CD4, CD11c, CD14, CD45, CD68, HLA-DR, lisozime,
EMA; Negative: CD1a, langerin, CD21/CD35, CD23

Mostly lymph nodes; very aggressive

Follicular dendritic cell tumor Positive: CD21/CD35, CD23, KiM4p, CNA42, clusterin,
D2.40 (membrane), desmoplakin, fascin, EGFR, HLA-DR;
Sometimes positive: CD4, CD11a, CD14, CD20, CD45,
CD68, EMA, S100 protein, smooth muscle actin; IPT-like
cases consistently EBV+; Negative: CD1a, CD3, CD34,
CD79a, myeloperoxidase, lisozime, HMB45

Mostly lymph nodes; middle age around the
5th decade; one third extranodal; moderately
aggressive.
IPT-like cases mostly liver and spleen, female
patients, more indolent course.

Fibroblastic reticular cell tumor / CIRC
(cytokeratin positive interstitial reticular
cell) tumor2

Positive: Vimentin; CIRC: cytokeratins, EMA, CD21,
fascin; Frequently positive: smooth muscle actin, desmin,
factor XIIIa; Negative: CD35, D2.40, CD1a, S100, EBV

Indolent (localized cases) to aggressive

Histiocytic sarcoma Positive: CD68, CD163, CD4, CD11c, CD14, lysozyme;
Negative: B and T cell markers, CD30, EMA, CD21, CD23,
CD35, CD1a, langerin/CD207, CD13, CD33, myeloperoxidase,
cytokeratins, HMB45; S100 protein positive in 50% cases

Frequently extranodal;
Mostly aggressive

Based on References [4–10]; 1: see Reference [5]; 2: see Reference [8]

Tregnago et al. Applied Cancer Research  (2017) 37:45 Page 2 of 11



(CISH) for EBV-encoded RNA (EBER). Both techniques
were carried out in a BenchMark XT system (equipment
and reagents provided by Ventana Medical Systems Inc.,
Tucson, AZ, USA). The proliferated spindle shaped cells
were positive for CD21 and/or CD23, at least focally

(Fig. 4-A and B), and negative for CD20, CD3, ALK,
S100 protein, smooth muscle actin, CD34 and C-Kit. In
both cases neoplastic follicular dendritic reticulum
cells were highlighted by in situ hybridization for
EBV (Fig. 4-C and D).

Fig. 1 Splenic IPT-like dendritic cell tumor. (a, b) Inflammatory cells with clusters of epithelioid hystiocytes predominate; irregular fibrotic bands are present.
(c) Focal fibrosis and (d) scattered multinucleated giant cells are also observed. [H&E, original magnification A = 100×, B and C = 200×, D = 400×]

Fig. 2 Splenic IPT-like dendritic cell tumor. (a) Inflammatory cells, clusters of epithelioid hystiocytes, scattered multinucleated giant cells and focal
fibrosis. (b) This area contains fibrotic bands and sheets of plasma cells. [H&E, original magnification A = 200×, B = 400×]
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Fig. 3 Splenic IPT-like dendritic cell tumor. Intermingled with inflammatory cells, frequent neoplasitic follicular dendritic reticulum cells are indicated
by arrows: bilobated nuclei contain clear chromatin and evident eosinophilic nucleoli; nuclear membrane is evident [H&E, original magnification of
all areas = 1000×]

Fig. 4 Splenic IPT-like dendritic cell tumor. (a and b) Immunohistochemical expression of CD23 in neoplastic cells. (c and d) In situ hybridization
shows the presence of EBV in the nuclei of neoplastic dendritic reticulum cells. Compare the nuclei highlighted in D with those of Fig. 3. [Original
magnification A = 200×, B and C = 400×, D = 1000×]
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Differential diagnoses
The two cases presented herein, of the granulomatous vari-
ant of IPT-like FDCT, emphasize the need of including this
subtype in the list of differential diagnoses of lesions consti-
tuted by spindle cell proliferation associated with significant
inflammatory reaction. The first five cases of the granu-
lomatous variant of IPT-like FDCT were recently reported
by Li et al., 2014 [15]. The patients were mainly females (3
out of 5) with liver and/or splenic lesions. In four cases with
available follow-up information, patients’ outcome was fa-
vorable, without relapse. Immunohistochemical studies
highlighted the expression of CD21 and CD35 in atypical
spindle cells and the positivity for EBV in all cases [11, 15].
The main differential diagnoses are represented on one

side by inflammatory lesions and, on the other side, by the
conventional FDCT. Infectious processes or sarcoidosis
represent essential differential diagnoses. Table 2 summa-
rizes the main aspects in the differential diagnoses of IPT-
like FDCT. In this context IPT may be also included, as it
represents a lesion composed of ovoid to spindle cells
admixed with polymorphic inflammatory cells, mostly T
lymphocytes, but also B cells, plasma cells and histiocytes
[16–18]. The nature of spindle cells in these lesions is still
challenging because of their phenotypic variability. Inflam-
matory myofibroblastic tumor (IMT), a term which
replaced most of the diagnoses of IPT in certain organs,
should also be included in the differential diagnosis.

Inflammatory pseudotumor and inflammatory myofibroblastic
tumor
Inflammatory pseudotumor (IPT) has become a mislead-
ing term, and it has been suggested that it should be
avoided [19]. This expression is only descriptive and
encompasses different entities, as inflammatory and in-
fectious lesions (e. g., mycobacterial pseudotumor), and
clonal processes, subsequently recognized as inflamma-
tory myofibroblastic tumor (IMT) and IPT-like follicular
dendritic cell tumor (FDCT) [18, 20–22]. Perhaps, a
simply descriptive term, such as inflammatory spindle
cell proliferation, would be more apropriate.
The evidence that lesions diagnosed as IPT were het-

erogeneous indicated that other terms should be given
for the more aggressive cases, such as “Inflammatory
fibrosarcoma of the mesentery and retroperitoneum”
[23]. Later on, it was suggested that mesenterial and
retroperitoneal fibosarcoma and IMT could be synonyms
or closely related entities, as the latter may also recur
and cause death [24]. In many early publications, IPT
has been used as synonym or as a precursor term for
IMT. These were lesions of the lungs, abdominal region,
lymph nodes and spleen, and it soon became evident
that IMT could be a clonal disorder, while IPT was not,
especially in lymph nodes and spleen [24–27].

The finding of clonal alterations in IMT further sup-
ported the neoplastic nature of part of these lesions [28–
30]. However, the lack of specific markers, other than
immunohistochemical detection of ALK, which is
present in roughly half of the cases, limit diagnosis in
daily practice [31, 32]. Using molecular methods,
other genetic alterations have been described, as in
ROS1, RET, and NTRK3, which account for part of
ALK-negative IMT cases [33, 34]. Smooth muscle
actin (SMA) is by no means marker for IMT, as its
expression may be seen in other lesions, including
FDC tumors [35].
The constant improvement in the characterization of

inflammatory spindle cell proliferations makes it almost
impossible to compare early reports on IPT, which
might have included heterogeneous entities in the same
category [36, 37]. Thus, the lack of clear-cut criteria may
lead to confusion in histopathological classification of
such lesions [32, 38]. Neuhauser et al. (2001) interpreted
the expression of CD21 and LMP1/EBV in 2 of 12 cases
of splenic IPT by stating that: “Although some of our
cases showed a combination of spindled morphology,
focal necrosis, and some immunophenotypic features de-
scribed in association with FDC tumors, the presence of
numerous plasma cells, bland appearance of the spindled
cells, and benign clinical course supported the diagnosis
of IMT. If IMT (IPT) and FDC tumors are related, it is
possible that occasional cases with features of IMT may
represent a less aggressive subset of FDC, with a graded
myofibroblastic differentiation” [2].
In addition, Nonaka et al. (2005) suggested that IMT

could be derived from follicular dendritic cells, for 5 rea-
sons: 1) presence of inflammatory infiltrate, common in
neoplasia of immunocompetent cells, as FDC; 2) exist-
ence of an IMT-like dendritic cell tumour; 3) overlap be-
tween lesions reported as IMT and lesions reported as
tumours of follicular reticulum cells; 4) IMT complicat-
ing Castleman’s disease; 5) proposed participation of
reticulum cells in other inflammatory-rich spindle cell
myofibroblastic-like process. Those authors affirmed that
“It seems to us that this sum of observations, although
far from conclusive, is suggestive enough of a probable
involvement of follicular reticulum cells in IMT for
the possibility to be further evaluated, especially if
special markers of follicular reticulum cells were to
become available” [32].
As specific markers are still missing, it is reasonable to

approach diagnosis also on clinicopathological features.
In this direction, most cases of inflammatory spindle cell
proliferations of the lung and of the abdominal cavity of
children have been considered IMT. As suggested else-
where, features favoring the diagnosis of IMT include:
younger age; topography in lung, soft tissue of abdomen,
pelvis, retroperitoneum; diffuse inflammatory reaction
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with conspicuous participation of plasma cells; nuclear
atypia absent or mild; low mitotic rate; ALK positive im-
munohistochemistry or rearrangement. In contrast,
older age, location in skin, lymph node, spleen, marked
nuclear atypia, frequent mitoses, atypical mitoses and
the presence of necrosis would support an alternative
diagnosis [19, 39]. The topographic distribution of IMT
and the fibrosclerosing-inflammatory histology bring to
mind IgG4-related sclerosing disease. Although IgG4-
positive plasma cells may be found in IMT, their amount
is usually not so pronounced, although this criterion
may not be used isolated [40]. In addition, IMT affects
younger patients, is more circumscribed, presents less
frequently lymphoid follicles, rarely shows obstructive
phlebitis, and may be ALK positive [40, 41]. One of our
cases (patient 1) presented high numbers of plasma cells
in association with fibrotic bands (Fig. 2B). A relation-
ship with IgG4 disease could be suggested, but no add-
itional confirmatory immunohistochemical study could
be made in this case. The support for the diagnosis of
IMT included the presence of a circumscribed nodular
mass, the expression profile, the lack of systemic lesions
and the lack of obliterative phlebitis. Furthermore, these
two diagnoses are more frequently subject of misdiag-
nosis in small biopsies [40].

Inflammatory pseudotumor in lymph nodes and spleen
IPT of the lymph nodes and spleen are rare lesions, and
showed differences as compared to lesions in other sites.
In a study of 5 cases, it was found that histologic alter-
ations were mainly in the hilum, along the trabeculae, and
in the capsule of the lymph node, extending at a variable
degree into the parenchyma and the perinodal fat tissue
[42]. Variable degree of lymph node involvement was also
described in a series of 25 cases of IPT, staged from I to
III, respectively, focal, partial and extensive [36]. Propor-
tion of spindle and inflammatory cell components varied,
predominating in some areas or mostly replaced by fi-
brous content in others. Lesions tended to follow the vas-
cular axis, through the hilum [16, 43]. Among the cases in
which an etiological agent can be detected, pathologist
should search for infection, especially for T. pallidum, as
it has been shown that luetic lymphadenitis may also
cause lymph node IPT [18, 44].
In a study of 11 cases of nodal IPT, no expression

of ALK, CD21 and CD35 was found [26]. In addition,
EBV was detected by in situ hybridization in one
case, but only in infiltrating lymphocytes. Other re-
ports on nodal IPT, similar lack of expression of FDC
markers was described [43, 45].
A recent review on IPT of the spleen showed that

these lesions are extremely rare, with a 5:3 female pre-
dominance [46]. EBV (in situ hybridization for EBER)
has been found in spleen and liver IPT in higher

frequency than in lymph node (66%, 50% and 20%, re-
spectively [20, 38, 47–50]. Tuberculosis should be in-
cluded in differential diagnosis [51], as well as sclerosing
angiomatoid transformation of the spleen [52–54].
We retrieved 38 publications on splenic IPT, from 1984

(first description by Cotelingam & Jaffe) to 2016 [2, 14,
20–22, 26, 38, 46, 47, 49, 50, 53, 55–81]. These reports
corresponded to 69 cases, 43 female and 26 male (ratio
1.65:1), with median age of 56 years (range 6y to 81y).
Seventeen cases have been published between years 1984
and 2000 and 52 from 2001 to date. In 32 cases there was
information on immunohistochemical markers for follicu-
lar dendritic reticulum cells, being only six cases positive.
However, the immunohistochemical panel was never ex-
tensive, and mostly included only CD21 and CD23. Infor-
mation on EBV was available for 36 patients, with 24
positive cases. No positivity for ALK was detected among
18 patients for whom this protein was studied.
In some of these reports the terms IPT and IMT were

used as synonyms [11, 14, 78]. In 8 publications, tumors
were classified as splenic IMT: 8 patients, 4 male, 4 fe-
male, median age 40y (range 5-50y). In four patients
there was information on EBV status, being only one
case positive; ALK was tested in 7 cases and was positive
in one; markers for follicular dendritic reticulum cells
were tested in 4 cases, all of them negative [34, 82–88].
These data evidence the heterogeneity of immunohisto-

chemical approach for IPT, hindering the assurance on
the final diagnosis of each study, for comparison purposes.

Follicular dendritic cell tumors of the spleen
From 1996 to date we retrieved 22 publications report-
ing IPT-like FDC tumors [11, 15, 35, 89–107]. There
were 46 patients described: 24 female, 22 male (ratio
1.1:1), median age 57y (range 29-79y). Five of these pub-
lications presented their 6 cases just as follicular den-
dritic cell tumor/ sarcoma. The most used markers for
follicular dendritic reticulum cells were CD21, CD23
and CD35, with positive rates of 68%, 76% and 88%, re-
spectively. The value of these markers in the detection
of FDRC was already acknowledged, especially CD35
[108]. Other markers used sporadically were: CNA.42,
KiMp4, KiFDCp, fascin, CD14, clusterin and D2.40.
CNA.42 has long been considered a reliable marker for
FDRC [109]. Clusterin has also been proven a highly
specific marker for FDC tumor, when strongly expressed,
in opposition to fascin [110].
The presence of EBV in IPT-like FDC tumors is con-

stant. Within the 22 publications retrieved, in only one
out of 39 patients no EBV was detected. As informed
above, 24 out of 36 patients diagnosed with splenic IPT
were also positive for EBV. One may ask if some of these
cases were in fact IPT-like FDC tumors, as only sporad-
ically was the complete panel for these cells performed.
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It must be kept in mind that diagnosis of IPT-like FDC tu-
mors should be very stringent, because not all of the most
specific markers are 100% sensitive. Sometimes, enhancers
of immunohistochemical detection may be needed [92].
This means that all of the markers should be tested in
order to rule out the diagnosis of splenic FDC tumor:
CD21, CD23, CD35, CNA.42, and clusterin. Detection of
EBV using in situ hybridization is also mandatory, as it is
almost 100% present in such tumors. Detection of ALK
protein must also be performed, as expression of this pro-
tein should rule out the diagnosis of FDC tumor. In two
reports on splenic IPT-like FDC tumors, high IgG4/IgG
ratio was found [35, 98]. Thus, in cases rich in plasma
cells, this ratio should be also evaluated.
In regard to the neoplastic nature of FDC, it may be

supported by some evidences. First, EBV was found to be
clonal in splenic cases, as well as in primary liver IPT-like
FDC tumors [93, 106, 111]. Also, although splenectomy is
almost always curative, some cases present aggressive out-
come, with local recurrence and/or lymph node infiltra-
tion [89, 104]. Morphological atypia and complex
karyotype were also described in these tumors [92].

Conclusions and highlights
The diagnosis of fibro-inflammatory tumor proliferations
may be difficult and require a combination of clinical,
laboratory, topographic and pathological evidences;
The neoplastic nature of IMT and IPT-like FDC

tumors is evidenced in part of the cases due to local re-
currence or distant metastases, morphological atypia,
and presence of clonality;
However, lack of such characteristics does not rule out

both diagnoses, as total resection may be curative (cases
of low malignancy), and clonality may be either absent
or not routinely evaluated;
A large immunohistochemical panel for cell lineage

markers and detection of EBV-RNA EBER sequences
through CISH should be used, as no single specific and to-
tally sensitive markers are available; this panel should be used
in combination with other clinicopathological informations;
The term “IPT” does not represent a distinct diagnosis,

and should be viewed as a descriptive one; a wide immu-
nohistochemical panel and detection of EBV must be
performed to exclude IMT and IPT-like FDC tumor.
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