
Follicular Dendritic Cell Sarcoma of the Head
and Neck Expressing Thyroid Transcription Factor-1:

A Case Report With Clinicopathologic and
Immunohistochemical Literature Review

Mark N. Jabbour, MD, Faysal A. Fedda, MD, Ayman N. Tawil, MD,
Nina S. Shabb, MD, and Fouad I. Boulos, MD

Abstract: Follicular dendritic cell sarcoma (FDCS) is a rare
neoplasm of follicular dendritic cells, most commonly affecting
the lymph nodes and extranodal soft tissues of the head and
neck, but also potentially arising in any visceral organ. FDCS

with its diverse morphologies raises an occasionally challenging
differential of primary and metastatic tumors with overlapping
histologic and immunohistochemical features. When involving

the head and neck, FDCS may be confused with squamous cell
carcinoma, undifferentiated carcinoma, extracranial meningio-
ma, and variants of papillary thyroid carcinoma. We describe

here a case of FDCS showing nuclear grooves, intranuclear
pseudoinclusions, diffuse epithelial membrane antigen and focal
cytokeratin staining, and the first documented report of

positivity for thyroid transcription factor-1. A discussion of
the differential diagnosis and potential diagnostic pitfalls in
FDCS brought forth by thyroid transcription factor-1 immu-
noreactivity and a full review of clinicopathologic and im-

munohistochemical features of head and neck FDCS are
presented.
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Follicular dendritic cell sarcoma (FDCS) is a rare and
distinctive neoplasm that putatively arises from the

antigen-presenting follicular dendritic cell (FDC) of the
reticuloendothelial system. Tumors originating from
FDCs were initially proposed by Lennert and Stein in
1978,1 later documented and described by Monda et al.2

in 1986, and eventually were given their current name by
Chan et al.3

The dendritic cell family is divided into 4 branches:
FDCs, Langerhans cells, interdigitating cells, and indeter-
minate cells.4 These related cell types constitute a minor, yet
essential part of the immune system, and are best described
as nonphagocytic, nonlymphoid, antigen-presenting cells
with immunoregulatory properties.5 FDCs, which are
implicated in the development of FDCS, are normal
residents of lymphoid follicles in both nodal and extranodal
lymphoid tissue.6,7 Histologically, they are characterized by
oval to triangular nuclei with small central nucleoli and
occasional binucleation and multinucleation.8 At the
ultrastructural level, they exhibit long, delicate, and
interwoven cell processes (dendrites) connected by desmo-
somes.9 Immunologically, FDCs harbor complement re-
ceptors and HLA-DR on their cell membranes, in keeping
with their antigen-presenting function. Thes receptors are
detected immunohistochemically by reactivity for CD21
(C3d receptors), CD35 (C3b receptors), Ki-M4, R4/23, and
Ki-FDC1p antibodies among others.10,11

Non-neoplastic FDC proliferations are commonly
seen in both benign and neoplastic conditions.12 True FDC
neoplasms are however very rare, most commonly affecting
head and neck lymph nodes and extranodal head and neck
soft tissues (soft palate, tonsils, pharynx, etc.). Whether
arising in a cervical lymph node or in an extranodal
location, FDCS raises an occasionally challenging differ-
ential of primary and metastatic tumors with overlapping
histologic and immunohistochemical features. This is
especially relevant when the histology and overall immu-
nophenotype of an intranodal tumor closely mimics
metastases from epithelial neoplasms of specific body sites.
In this report, we communicate the first case of thyroid
transcription factor-1 (TTF-1) positivity in FDCS, empha-
sizing the immediately apparent differential considerations
of metastatic disease from thyroid and lung primaries and
the potentially serious diagnostic pitfall and adverse
therapeutic implications.

CASE PRESENTATION
A previously healthy 53-year-old woman presented to

clinical attention with an enlarged painless right cervical lymph
node that was surgically excised. Grossly, the lymph node
measured 6.0� 4.0� 3.0 cm; it had an unremarkable outerCopyright r 2012 by Lippincott Williams & Wilkins
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surface and a tan-white smooth homogeneous and firm cut
surface. Microscopically, the nodal parenchyma was involved by
a tumor consisting of ovoid to spindle-shaped cells forming
diffuse sheets, fascicles, and focally storiform arrays. The tumor
cells were mildly to moderately pleomorphic, with relatively
abundant eosinophilic cytoplasm, indistinct cell borders, dis-
persed granular chromatin, and scattered small nucleoli.
Notably, several nuclear grooves and inclusions were identified,
and rare multinucleated cells were also present. The tumor was
admixed with small lymphocytes with preferential localization
around blood vessels while a rim of normal lymphoid tissue
surrounded the tumor, confirming its intranodal localization
(Fig. 1). Immunohistochemically, the tumor was strongly and
diffusely positive for CD21, CD23, CD35, and D2-40 confirming
the diagnosis of FDCS. Tumor cells were also strongly positive
for epithelial membrane antigen (EMA) and focally positive for
vimentin, AE1/AE3 cytokeratin cocktail, and CD68. Interest-
ingly, the majority of neoplastic cells also showed strong nuclear
positivity for TTF-1 (Figs. 2, 3). Staining for S-100, HMB-45,
CD99, CD5, bcl-2, CD34, calcitonin, chromogranin, synapto-
physin, thyroglobulin, p63, CK7, and CK20 was negative. Ki-67
proliferation index was estimated at 10%. The source, clonal
codes, and dilution of the antibodies are shown in Table 1. The
patient received no additional therapeutic interventions, and
follow-up at 12 months showed no evidence of disease.

DISCUSSION
Although the head and neck is the region most

commonly affected by FDCS,13 the overall number of

reported head and neck FDCS remains low, approximat-
ing 93 cases in the English literature (Table 2).2,3,7,8,14–56

The findings from these cases can be summarized as
follows. The mean age at diagnosis was 41 years
(range=9 to 77) with a male:female ratio of 1:1.
Extranodal locations [61.7% of cases (58/94)] included
the oropharynx, nasopharynx, hypopharynx, paraphar-
yngeal region, tonsil, soft palate, hard palate, retromolar
area, trigone, thyroid, and parotid gland, whereas lymph
node disease [31.9% of cases (30/94)] was most commonly
observed in the cervical neck chain and less commonly in
the supraclavicular and paratracheal lymph nodes. Nodal
and extranodal disease coexisted in only 6.4% (6/94) of
cases.

Owing to its rarity, and despite an often-character-
istic histologic appearance and immunohistochemical
profile, FDCS is frequently misdiagnosed as any one of
a number of entities spanning a wide range of differentia-
tions and biologic behaviors. These include squamous cell
carcinoma, sarcomatoid/undifferentiated carcinoma, me-
ningioma, melanoma, inflammatory myofibroblastic tu-
mor, fibrous histiocytoma, thymoma, lymphoma, and
others.3,7,15,18,21,24,26,27,31,38,46,47,57 FDCS’s most salient
histologic features are probably the ones responsible for
its frequent misclassification. Its characteristic syncytial
growth of tumor cells with variably pleomorphic vesicular
nuclei, indistinct cell borders, and intimate admixture

FIGURE 1. A, Photomicrograph depicting replacement of the lymph node by tumor with a diffuse sheet-like growth pattern.
Note the perivascular arrangement of intratumoral lymphocytes (�100 magnification). B, High-power view showing spindle to
ovoid cells with indistinct cell borders and occasional multinucleated cells (arrow, �400 magnification). C, Intranuclear
pseudoinclusions (arrow) and nuclear grooves (arrowhead) are frequently observed (�400 magnification).

FIGURE 2. Tumor cells showing (A) membranous and cytoplasmic staining for epithelial membrane antigen, (B) focal staining for
CK AE1/AE3, and (C) strong nuclear staining for thyroid transcription factor-1 (TTF-1) (�400 magnification).
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with small lymphocytes may bear a resemblance to
metastatic undifferentiated carcinoma and to undiffer-
entiated nasopharyngeal carcinoma. The presence of
cellular whorls and intranuclear pseudoinclusions, in the
setting of EMA positivity and in the occasional absence
of cytologic atypia, may lead the unsuspecting pathologist
to mistake it for an extracranial meningioma.58 The not
uncommonly encountered nuclear grooving and intra-
nuclear cytoplasmic pseudoinclusions in FDCS also
recapitulate the diagnostic nuclear features of papillary
thyroid carcinoma. When pronounced, as in our case,
they prompt the need to exclude a carcinoma of thyroid
origin, namely solid and diffuse variants of papillary
thyroid carcinoma or anaplastic thyroid carcinoma,59

which underscores the particular relevance of TTF-1
staining in this setting.

Owing to FDCS’s above-mentioned morphologic
variability, immunohistochemical confirmation of the

diagnosis is almost always needed. An overview of the
literature summarizing the immunohistochemical char-
acteristics of FDCS is presented in Table 3. In brief,
the most sensitive and specific markers for FDCS are
CD21, CD23, and CD35. Other highly specific immuno-
histochemical stains have been reported (Ki-M4, Ki-M4p,
R4/23, and Ki-FDRC1p), although they are of little
practical value due to their limited commercial
availability.2,7,8,60–62 Variably sensitive and specific mar-
kers found in FDCS include podoplanin (D2-40), EMA,
S-100, and vimentin, whereas nonspecific markers include
desmoplakin,3,26 smooth muscle actin,15 fascin,44,63 neu-
ron-specific enolase,24 CD68,36,39,48 bcl-2,25 and p53.21

Cytokeratin positivity is exceptional and has only been
reported twice in the literature,17,50 whereas TTF-1 has,
to our knowledge, never been performed.

TTF-1 is a 43-kDa homeodomain-containing pro-
tein expressed in the forebrain, thyroid, and lung tissue,
and even focally in the gynecologic tract, as reported
recently by Niu et al.64 It plays an important role in lung
morphogenesis, epithelial differentiation,65 surfactant
regulation, and secretory protein gene expression by
Clara cells.66 In the thyroid, TTF-1 regulates thyroid-
specific genes involved in the production of the thyro-
tropin receptor,67 thyroperoxidase,68 and thyroglobulin.69

Mutations of TTF-1 in humans have been linked to
hypothyroidism and respiratory failure in infants.70

Studies on mice have also noted the expression of TTF-
1 and other transcription factors such as PAX8 and
FOXa2 along the gut tube, which extends from the
thyroid region down to the intestine.65

In diagnostic surgical pathology, TTF-1 has gen-
erally been used as a lineage-specific marker for thyroid
carcinomas (positive in the large majority of cases)71 and
lung adenocarcinomas (positive in 74% to 92% of
cases).72,73 More recently, however, focal to diffuse
TTF-1 expression is being observed in carcinomas of
the genital tract (up to 26%), the female breast (2.4%),

TABLE 1. Antibodies Used for Immunohistochemical Staining

Antibody Clone Producer Dilution

CD21 1F8 Dako 1:10
CD23 1B 12 Novocastra RTU:6
CD35 Ber-MAC-DRC Dako 1:10
CD68 KP-1 Dako 1:300
CD45 2B11+PD7/26 Dako 1:200
CD20 L26 Zymed 1:200
CD1a MTB1 Novocastra RTU:4
S-100 15E2E2 BioGenex 1:200
Vimentin V9 BioGenex 1:200
HMB-45 HMB-45 Lab Vision 1:100
Podoplanin (D2-40) D2-40 Covance Signet 1:100
CK AE1/AE3 AE1/AE3 Dako 1:300
EMA Mc-5 BioGenex 1:200
TTF-1 SPT24 Novocastra 1:200
Ki-67 MIB-1 Dako 1:200

EMA indicates epithelial membrane antigen; HMB-45, human melanoma
black-45; TTF-1, thyroid transcription factor-1.

FIGURE 3. Immunohistochemistry for CD21 (A) and CD23 (B) showing strong membranous and cytoplasmic staining (�400
magnification).

Appl Immunohistochem Mol Morphol � Volume 22, Number 9, October 2014 FDCS of the Head and Neck Expressing TTF-1

r 2014 Lippincott Williams & Wilkins www.appliedimmunohist.com | 707

D
ow

nloaded from
 http://journals.lw

w
.com

/appliedim
m

unohist by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4
X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
2+

Y
a6H

515kE
=

 on 03/26/2024



TABLE 2. Summary of the Reported Cases of Follicular Dendritic Cell Sarcomas in the Head and Neck Region

Case/Series Age (y)/Sex Tumor Location Tumor Size (cm) Treatment Follow-up (y)

Alexander et al14 69/M Extranodal (parapharyngeal
region)

3.0 Surgery AWD (1)

Araújo et al15 14/M Extranodal (hard palate) 1.5 Surgery NED (0.42)
Aydin et al16 76/F Extranodal (tonsil) 3.5� 3.5� 1.5 Surgery+XRT NED (4)
Beham-Schmid
et al17

44/M Extranodal (NP) 2.0 Surgery+XRT NED (1.67)

Biddle et al7 48/F Lymph node (cervical) 5.0 Surgery NED (0.5)
48/M Extranodal (tonsil) 3.5� 2.0� 2.0 Surgery NED (0.67)
33/M Extranodal (OP+NP) NS Surgery+XRT NS

Bothra et al18 45/M Extranodal (tonsil) NS Surgery NED (1)
40/M Extranodal (tonsil) NS Surgery NED (1)
34/M Extranodal (tonsil) NS Surgery NS

Bradshaw et al19 9/M Lymph node (cervical) 5.0� 4.0� 3.5 Surgery+Chemo+XRT NED (3)
Chan et al20 63/F Extranodal (hard palate,

soft palate, tonsil, retromolar
and trigone)

3.0� 3.0� 2.0 Surgery+XRT NED (1.5)

44/M Extranodal (tonsil) 1.5 Surgery NS
Chan et al3 49/F Lymph node (supraclavicular) 1.5 Surgery NED (9)

63/F Extranodal (hard palate,
soft palate, tonsil, retromolar
trigone)

3.0� 3.0� 2.0 Surgery+XRT NED (4.5)

44/M Extranodal (tonsil) 1.5 Surgery NED (3)
18/F Extranodal (tonsil) 2.0 Surgery+Chemo Lost to F/U
41/F Lymph node (cervical) 2.0 Surgery+Chemo DOD (0.17)
31/M Lymph node (cervical) 5.0� 3.0� 3.0 Surgery+XRT NED (3)
17/M Extranodal (neck) 11.0� 8.5� 3.5 Chemo+surgery NS
40/F Extranodal (OP) 7.0� 3.0� 2.0 Surgery AWD (1)
32/M Extranodal (tonsil) 8 g by weight Surgery+XRT AWD (4.5)
25/F Extranodal (neck) 7.0� 6.0� 3.0 Surgery+XRT Lost to F/U
33/F Extranodal (parotid)+

Lymph node (cervical)
15.4� 11.5� 6.4 Surgery NS

Chan et al21 34/M Extranodal (NP) 1.0 Chemo+surgery NED (3)
Chera et al22 47/M lymph node (cervical) 3.0 Surgery+XRT NED (5.25)
Choi et al23 28/F Extranodal (neck) NS Surgery+XRT+Chemo Recurrence at 15

years
66/F Lymph node (cervical) 14.0� 11.0� 9.0 Surgery+XRT NS

Clement et al24 27/F Lymph node (cervical)+
extranodal (tonsil)

4.0� 3.0� 2.0 Surgery+XRT NED (0.5)

Cyriac et al25 68/M Lymph node (cervical) 10.0� 10.0 Chemo+XRT DOD (0.17)
Desai et al26 45/F Extranodal (parapharyngeal

region)
6.0� 3.0� 3.0 Surgery+XRT AWD (1)

Domı́nguez-Malagón
et al27

29/F Extranodal (parapharyngeal
region)

4.8 Surgery DOD (11)

48/M Extranodal (tonsil)+
lymph node (cervical)

3.9 Surgery+XRT NED (3)

Duan et al28 54/F Extranodal (NP) 3.0� 3.0� 2.0 Surgery+XRT NED (1.5)
41/M Extranodal (NP) 3.0� 3.0� 2.0 Surgery NED (0.58)
41/M Extranodal (tonsil) 3.0� 3.0� 2.0 Surgery NED (0.75)
39/F Extranodal (soft palate) 2.0� 2.0� 1.0 Surgery NED (3.33)

Dusenbery and
Watson29

65/F Lymph node (Cervical)+
extranodal (thyroid)

4.0 Surgery NS

Encabo et al30 36/F Extranodal (NP) 2.3� 2.3 Surgery+XRT NED (2.25)
Fan et al31 48/F Extranodal (tonsil) NS Surgery+Chemo+XRT AWD (15)

42/M Extranodal (NP) NS Surgery+Chemo+XRT AWD (8)
Galati et al32 65/F Extranodal (thyroid) 1.5 Surgery NED (3)
Georgalas et al33 61/M Extranodal

(Hypopharynx+neck)
4.0� 5.0 and 9.0� 8.0 Surgery NS

Grogg et al34 46/M Lymph node (cervical) NS XRT NED (2.91)
57/F Extranodal (tonsil) NS None AWD (0.67)
14/M Lymph node (cervical) NS Surgery+XRT AWD (30)
26/F Lymph node (cervical) NS XRT+Chemo AWD (5)
67/F Lymph node (cervical) NS NS AWD (0.17)
54/M Lymph node (cervical) NS NS NS

Guiter et al35 39/M Lymph node (cervical) NS NS NS
Hasselblatt et al36 53/M Extranodal (base of skull) NS Surgery+XRT NED (0.75)
Hollowood et al37 49/F Lymph node (supraclavicular) 1.5 Surgery NED (NS)
Idrees et al38 77/F Extranodal (tonsil) NS Surgery+XRT AWD (8)
Katano et al39 44/M Lymph node (cervical) NS Surgery NED (0.33)
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and the gastrointestinal tract.74–78 Expression in FDCS
adds to the list of nonthyroid, nonpulmonary tumors it
may strongly and diffusely stain.

TTF-1 expression in a primarily mesenchymal/
hematopoietic neoplasm has not been documented and
does not have an obvious biological justification. In fact,
TTF-1 has been shown to inhibit epithelial to mesench-
ymal transition in lung adenocarcinoma.79 The immediate
relevance, however, remains of practical and diagnostic
importance. Distinguishing TTF-1 positive lung tumors
(adenocarcinoma and small cell carcinoma) from FDCS
is usually possible on strictly morphologic grounds. In
contrast, differentiating FDCS from metastatic thyroid
carcinoma may be less obvious and should rely on a
combination of suggestive morphologic features and

confirmatory immunohistochemical stains. The absence
of definitive epithelial morphology (cell cohesion and
architecture, and distinct cell membranes) and the
intimate admixture of tumor cells with small lympho-
cytes, notably around blood vessels, should point more
toward FDCS than carcinoma. When combined with lack
of strong and diffuse cytokeratin reactivity and lack of
strong immunoreactivity for highly specific FDC mar-
kers, these features would essentially exclude an epithelial
neoplasm.

Distinguishing FDCS from a metastatic thyroid
malignancy is important because of distinct therapeutic
and prognostic considerations. While thyroid carcinoma is
a common, generally well-understood tumor with standard-
ized staging and treatment protocols, the management of

TABLE 2. (continued)

Case/Series Age (y)/Sex Tumor Location Tumor Size (cm) Treatment Follow-up (y)

Lin and Frizzera40 26/F Extranodal (neck) 7.0 Surgery DOD (4)
McDuffie et al41 59/F Extranodal (tonsil) 4.0 Surgery+XRT NED (1.5)
Monda et al2 40/F Lymph node (cervical) NS Surgery+Chemo DOD (7)

29/M Lymph node (cervical) NS Surgery NED (1)
58/M Lymph node (cervical) NS Surgery+Chemo Lost to F/U
38/M Lymph node (cervical) NS Surgery+XRT NED (0.33)

Nayler et al42 18/F Extranodal (tonsil) 4.0� 2.0� 2.0 Surgery NS
Nayler et al43 18/F Extranodal (tonsil) NS NS NS

17/M Extranodal (neck) NS NS NS
33/F Extranodal (neck) NS NS NS
28/F Extranodal (neck) NS NS NS
26/M Lymph node (cervical) NS NS NS

Perez-Ordonez
et al8

27/M Extranodal (neck) NS Surgery NED (10)
32/F Extranodal (neck) NS Surgery AWD (3)
62/F Extranodal (tonsil) NS Surgery NED (1)
30/M Extranodal (neck) NS Surgery NED (1)
49/M Extranodal (neck) NS Surgery+XRT NED (0.58)
54/F Extranodal (neck) NS Surgery NED (1.25)
41/F Extranodal (neck) NS Surgery NS

Romero-Guadarrama
et al44

26/M Lymph node (cervical) 20 Surgery+Chemo NED (NS)

Sahadevan et al45 74/M Lymph node (cervical) 4.0� 3.5� 2.5 Surgery NED (4.5)
Satoh et al46 16/M Extranodal (retromolar trigone,

soft palate, parapharyngeal
region)

3.0� 2.0� 1.5 Surgery+Chemo NED (2)

Shia et al47 69/F Extranodal (tonsil) NS Surgery+XRT AWD (9)
Soriano et al48 33/M Extranodal (NP) NS Surgery+XRT DOD (1.17)

62/F Lymph node (cervical)+
extranodal (lung)

4.0 Chemo+XRT AWD (1.75)

25/M Lymph node (cervical) 3.0 Surgery+XRT+Chemo AWD (6.58)
58/M Extranodal (NP) NS NS NS

Tisch et al49 51/M Extranodal (tonsil) NS Surgery+XRT NED (5)
Vaideeswar et al50 50/M Extranodal (tonsil) 2.0� 2.0 Surgery NED (4)
Vargas et al51 54/F Lymph node (cervical)+

extranodal (tonsil)
3.0 Surgery NED (0.67)

54/F Extranodal (parapharyngeal
region)

6.0 Surgery+XRT+Chemo NED (0.5)

Vicandi et al52 76/M Lymph node (cervical) 12.0 Chemo+XRT NS
Voigt et al53 29/F Lymph node (paratracheal) 8.0� 6.0� 5.1 Chemo+XRT NS
Weiss et al54 60/M Lymph node (supraclavicular) NS Surgery+XRT NED (1)

45/M Lymph node (cervical) NS Surgery NED (1)
Wright et al55 17/M Extranodal (neck) NS Surgery+Chemo NS

33/F Extranodal (neck) 2.0� 2.0 Surgery NS
Yu and Yang56 58/F Extranodal (thyroid) 2.2� 2.1� 2.0 Surgery NS
Present Case 53/F Lymph node (cervical) 6.0� 4.0� 3.0 Surgery NED (0.67)

AWD indicates alive with disease; Chemo, chemotherapy; DOD, dead of disease; F/U, follow-up; F, female; M, male; NED, no evidence of disease; NP, nasopharynx;
NS, not specified; OP, oropharynx; XRT, radiotherapy.
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FDCS is not very well defined, nor is its behavior easy to
predict. Although aggressive biology has been linked to
size, intra-abdominal location, marked nuclear pleomorph-
ism, coagulative necrosis, and mitotic activity (>4 per 10
high-power field), no definitive predictors of outcome have
been identified.3,8 Similarly, the treatment of FDCS has
ranged from surgery alone in 43.5% (37/85) of cases, to
surgery and radiotherapy in 29.4% (25/85), surgery and
chemotherapy in 8.2% (7/85), and combined surgery,
chemotherapy, and radiotherapy in 8.2% (7/85) of cases.
Regardless of treatment modality, 40% of FDCSs have
recurred and 25% have metastasized with a documented
mortality rate of 16.7% (7 of 42 cases).3

Conversely, the mainstay of treatment in thyroid
carcinoma is thyroidectomy, lymph node dissection, and
radioactive iodine therapy.80 Diagnosing FDCS as nodal
metastasis from thyroid carcinoma will therefore almost
certainly result in an unnecessary total thyroidectomy and
in radical lymph node dissection, even in the absence of a
radiographically detectable thyroid lesion.81 Moreover,
mistaking the sheet-like growth pattern of FDCS and its
cellular pleomorphism for anaplastic thyroid carcinoma
would potentially result in a gross underestimation of the
patient’s chances for long-term survival, and underscores
the importance of an accurate diagnosis for appropriate
prognostication and therapy.

In conclusion, we have described the first case of
TTF-1 positivity in FDCS of the head and neck region.
The purpose of this report is to primarily alert the
pathologist to the potential diagnostic pitfall related to
the occasional overlap between papillary thyroid carci-
noma and FDCS and to stress the constantly growing
number of nonthyroid, nonpulmonary tumors that may
strongly express TTF-1. Furthermore, we reemphasize the
histopathologic variability of FDCS as a rare neoplasm
with a distinctive appearance, yet a significant potential to
simulate other, biologically distinct, neoplasms.
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15. Araújo VC, Martins MT, Salmen FS, et al. Extranodal follicular
dendritic cell sarcoma of the palate. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 1999;87:209–214.

16. Aydin E, Ozluoglu LN, Demirhan B, et al. Follicular dendritic cell
sarcoma of the tonsil: case report. Eur Arch Otorhinolaryngol.
2006;263:1155–1157.

17. Beham-Schmid C, Beham A, Jakse R, et al. Extranodal follicular
dendritic cell tumour of the nasopharynx. Virchows Arch.
1998;432:293–298.

TABLE 3. Immunohistochemical Staining Pattern of Reported Head and Neck Follicular Dendritic Cell Sarcomas

Antibody % Positive Present Case

CD21 91.0 (71/78) + (Diffuse, membranous)
CD23 79.3 (23/29) + (Diffuse, membranous)
CD35 87.0 (60/69) + (Diffuse, membranous)
D2-40 100 (5/5) + (Diffuse, cytoplasmic)
CD68 50 (3/6) + (Focal, cytoplasmic)
CD45 8.8 (3/34) Negative
CD20 0 (0/29) Negative
CD1a 0 (0/16) Negative
S-100 32.4 (22/68) Negative
Vimentin 90.6 (29/32) + (Diffuse, cytoplasmic)
HMB-45 0 (0/25) Negative
CK AE1/AE3 5.9 (3/51) + (Focal, cytoplasmic and membranous)
EMA 51.2 (22/43) + (Focal, membranous)
TTF-1 1 (1/94) + (Diffuse, nuclear)
Ki-67 (%) Range (1-55%; n=17) 10%

+ indicates positive; CK, cytokeratin; EMA, epithelial membrane antigen; HMB-45, human melanoma black-45; TTF-1, thyroid transcription factor-1.

Jabbour et al Appl Immunohistochem Mol Morphol � Volume 22, Number 9, October 2014

710 | www.appliedimmunohist.com r 2014 Lippincott Williams & Wilkins

D
ow

nloaded from
 http://journals.lw

w
.com

/appliedim
m

unohist by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4
X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
2+

Y
a6H

515kE
=

 on 03/26/2024



18. Bothra R, Pai PS, Chaturvedi P, et al. Follicular dendritic cell
tumour of tonsil-is it an under-diagnosed entity? Indian J Cancer.
2005;42:211–214.

19. Bradshaw EJ, Wood KM, Hodgkinson P, et al. Follicular dendritic
cell tumour in a 9-year-old child. Pediatr Blood Cancer. 2005;
45:725–727.

20. Chan JK, Tsang WY, Ng CS, et al. Follicular dendritic cell tumors
of the oral cavity. Am J Surg Pathol. 1994;18:148–157.

21. Chan AC, Chan KW, Chan JK, et al. Development of follicular
dendritic cell sarcoma in hyaline-vascular Castleman’s disease of the
nasopharynx: tracing its evolution by sequential biopsies. Histo-
pathology. 2001;38:510–518.

22. Chera BS, Orlando C, Villaret DB, et al. Follicular dendritic cell
sarcoma of the head and neck: case report and literature review.
Laryngoscope. 2008;118:1607–1612.

23. Choi PC, To KF, Lai FM, et al. Follicular dendritic cell sarcoma of
the neck: report of two cases complicated by pulmonary metastases.
Cancer. 2000;89:664–672.

24. Clement P, Saint-Blancard P, Minvielle F, et al. Follicular dendritic
cell sarcoma of the tonsil: a case report. Am J Otolaryngol.
2006;27:207–210.

25. Cyriac S, Praveenkumar D, Majhi U, et al. Follicular dendritic cell
sarcoma of the neck with an aggressive and fatal course. J Cancer
Res Ther. 2010;6:114–116.

26. Desai S, Deshpande RB, Jambhekar N. Follicular dendritic cell
tumor of the parapharyngeal region. Head Neck. 1999;21:164–167.

27. Domı́nguez-Malagón H, Cano-Valdez AM, Mosqueda-Taylor A,
et al. Follicular dendritic cell sarcoma of the pharyngeal region:
histologic, cytologic, immunohistochemical, and ultrastructural
study of three cases. Ann Diagn Pathol. 2004;8:325–332.

28. Duan GJ, Wu F, Zhu J, et al. Extranodal follicular dendritic cell
sarcoma of the pharyngeal region: a potential diagnostic pitfall, with
literature review. Am J Clin Pathol. 2010;133:49–58.

29. Dusenbery D, Watson CG. Fine-needle aspiration biopsy findings in
a case of follicular dendritic cell tumor. Am J Clin Pathol.
1996;106:689–692.

30. Encabo RS, McHugh J, Carrau RL, et al. Follicular dendritic cell
sarcoma of the nasopharynx. Am J Otolaryngol. 2008;29:262–264.

31. Fan YS, Ng WK, Chan A, et al. Fine needle aspiration cytology in
follicular dendritic cell sarcoma: a report of two cases. Acta Cytol.
2007;51:642–647.

32. Galati LT, Barnes EL, Myers EN. Dendritic cell sarcoma of the
thyroid. Head Neck. 1999;21:273–275.

33. Georgalas C, Kanagalingam J, Gallimore A, et al. Follicular
dendritic cell sarcoma arising from the hypopharynx. J Laryngol
Otol. 2004;118:317–318.

34. Grogg KL, Lae ME, Kurtin PJ, et al. Clusterin expression
distinguishes follicular dendritic cell tumors from other dendritic
cell neoplasms: report of a novel follicular dendritic cell marker and
clinicopathologic data on 12 additional follicular dendritic cell
tumors and 6 additional interdigitating dendritic cell tumors. Am J
Surg Pathol. 2004;28:988–998.

35. Guiter GE, Sanchez-Marull R, Sapia S, et al. Fine-needle aspiration
of a follicular dendritic-cell tumor: report of a case and review of the
literature. Diagn Cytopathol. 2000;22:238–242.

36. Hasselblatt M, Sepehrnia A, von Falkenhausen M, et al. Intracra-
nial follicular dendritic cell sarcoma. Case report. J Neurosurg.
2003;99:1089–1090.

37. Hollowood K, Pease C, Mackay AM, et al. Sarcomatoid tumours of
lymph nodes showing follicular dendritic cell differentiation.
J Pathol. 1991;163:205–216.

38. Idrees MT, Brandwein-Gensler M, Strauchen JA, et al. Extranodal
follicular dendritic cell tumor of the tonsil: report of a diagnostic
pitfall and literature review. Arch Otolaryngol Head Neck Surg.
2004;130:1109–1113.

39. Katano H, Kaneko K, Shimizu S, et al. Follicular dendritic cell
sarcoma complicated by hyaline-vascular type Castleman’s disease
in a schizophrenic patient. Pathol Int. 1997;47:703–706.

40. Lin O, Frizzera G. Angiomyoid and follicular dendritic cell
proliferative lesions in Castleman’s disease of hyaline-vascular type:
a study of 10 cases. Am J Surg Pathol. 1997;21:1295–1306.

41. McDuffie C, Lian TS, Thibodeaux J. Follicular dendritic cell
sarcoma of the tonsil: a case report and literature review. Ear Nose
Throat J. 2007;86:234–235.

42. Nayler SJ, Verhaart MJ, Cooper K. Follicular dendritic cell tumour
of the tonsil. Histopathology. 1996;28:89–92.

43. Nayler SJ, Taylor L, Cooper K. HHV-8 is not associated
with follicular dendritic cell tumours. Mol Pathol. 1998;51:
168–170.

44. Romero-Guadarrama MB, Reyes-Posada O, Hernández-González
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