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Background/Purpose: Langerhans cell (LC) is an antigen-presenting cell that is very important
for T-cell-mediated immune reactions. Our previous studies have shown the presence of LCs in
some odontogenic tumors and cysts. In this study, we further examined the presence of LCs in
odontogenic epithelia of 16 odontogenic fibromas (OFs).
Methods: Anti-CD1a and anti-S-100 immunostains were used to detect the presence of LCs in
nests or strands of odontogenic epithelia of 16 OFs.
Results: These 16 OFs included 10 peripheral OFs excised from seven male and three female
patients (mean age, 38 years) and six central OFs (including one recurrent OF) removed from
five male patients (mean age, 28 years). Of the 10 peripheral OFs, six were found on the
mandibular gingiva and four on the maxillary gingiva. Four central OFs were located in the
maxilla and two in the mandible. We found that both anti-CD1a and anti-S-100 immunostains
had an equal ability to identify LCs in OFs. Positively stained dendritic LCs could be detected in
nests and strands of odontogenic epithelia in nine (six peripheral and three central OFs) of the
16 OFs. In five peripheral OFs, dendritic LCs were found in occasional nests or strands of odon-
togenic epithelia. In one peripheral and three central OFs, dendritic LCs could be detected in
at least half of the nests or strands of odontogenic epithelium in the tissue section.
Conclusion: LCs can be detected in the nests or strands of odontogenic epithelia in approxi-
mately 60% of the 10 peripheral OFs and approximately 50% of the six central OFs detected.
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Introduction

Odontogenic fibroma (OF) is a rare odontogenic tumor
characterized by varying numbers of nests or strands of
odontogenic epithelium in a mature fibrous stroma. OFs can
further be divided into central (intraosseous) and periph-
eral (extraosseous) OFs according to the anatomic sites
involved.1 Our previous study has reported the clinico-
pathological features of 12 peripheral OFs and three central
OFs in 15 Taiwanese patients. The peripheral OFs seem to
have a predilection for the mandibular gingiva (67%).2

Langerhans cell (LC) is an antigen-presenting cell that is
very important for T-cell-mediated immune reactions. LCs
can be demonstrated by anti-S-100 or anti-CD1a immunos-
tain in odontogenic epithelia of odontogenic tumors such as
the noncalcifying variant of Pindborg tumor,3e5 classical
Pindborg tumor,6 central granular cell odontogenic
tumor,7,8 ameloblastoma,9,10 and OF,11,12 as well as in the
lining epithelia of radicular cysts,10.13 dentigerous
cysts,10,13 odontogenic keratocysts,9,13 and calcifying
odontogenic cysts.9 Because only a few OF cases have been
examined for the presence of LCs in odontogenic epithelia
of OFs and the results are controversial, this study further
used anti-CD1a and anti-S-100 immunostains to assess the
presence of LCs in the nests or strands of odontogenic
epithelia of 16 OFs.

Materials and methods

The study group consisted of 16 OF cases retrieved from the
archives of the Department of Oral Pathology and Oral
Diagnosis, National Taiwan University Hospital, Taipei,
Taiwan, from January 2006 to December 2012. Of these 16
OF cases, four (Cases 1, 2, 3, and 11 in Table 1) had been
reported previously.2 Demographic data, including gender
and age of patients, as well as location, size, clinical
diagnosis, treatment, and recurrence of the lesions were
obtained by reviewing the dental or medical charts.

All surgical specimens were obtained from total excision
or enucleation of the tumor. The specimens were then fixed
in 10% neutral formalin for at least 24 hours, dehydrated in
graded alcohol, and then embedded in paraffin. The tissue
blocks were cut in serial sections of 4 mm thickness, and
stained with hematoxylin and eosin. The histopathological
diagnosis was confirmed by examination of the hematoxylin
and eosin-stained tissue sections. Microscopic criteria for
the diagnosis of OFs included the presence of nests or
strands of odontogenic epithelium and foci of osteoid-,
cementoid-, or cementicle-like calcifications in a fibrous or
myxomatous stroma. Because the clinicopathological find-
ings of 12 peripheral OFs and three central OFs have
already been reported in our previous study,2 this study
focused on the evaluation of the presence of LCs in nests or
strands of odontogenic epithelia in 16 OFs.

Immunohistochemistry for studying LCs

All the specimens for immunohistochemical staining were
fixed in 10% neutral formalin, embedded in paraffin, and
cut in serial sections of 4 mm thickness.

Immunohistochemical staining was performed using a su-
persensitive polymer-horseradish peroxidase technique.
Briefly, tissues sections were deparaffinized and rehy-
drated. Next, they were placed in a plastic slide holder
(Dako, Copenhagen, Denmark) containing 0.01 M citrate
buffer, heated in a microwave oven for 15 minutes to
retrieve antigenicity, and then treated with 3% H2O2 in
methanol for 10 minutes to quench endogenous peroxidase
activity. After washing in 10 mM Tris-buffered saline (TBS),
pH 7.6, the sections were incubated with 10% normal goat
serum (BioGenex, San Ramon, CA, USA) to block nonspecific
binding. These sections were then incubated overnight at
4�C with mouse anti-S-100 monoclonal antibody (Thermo
Fisher Scientific, Runcorn, UK) at a dilution of 1:100 or
mouse anti-CD1a monoclonal antibody (Abcam plc, Cam-
bridge, UK) at a dilution of 1:50. BioGenex Super Sensitive
TM detection systems were used for the detection of bound
antibodies. After washing in TBS, the sections were treated
with a super enhancer reagent for 10 minutes and subse-
quently with the polymer-horseradish peroxidase reagent
for another 10 minutes. Diaminobenzidine hydrochloride
(0.02%) (Zymed Laboratories, San Francisco, CA, USA)
containing 0.03% H2O2 was used as a chromogen to visualize
peroxidase activity. The preparations were counterstained
lightly with hematoxylin, mounted with Permount, and
examined by light microscopy. Sections of a human mela-
noma and a human LC histiocytosis that were previously
shown to be positive for S-100 and CD1a proteins, respec-
tively, were used as positive controls. TBS instead of a
primary antibody was used as a negative control.

LCs in our samples were considered positive for S-100 or
CD1a protein expressions when a prominent brown cyto-
plasmic staining was observed within nests or strands of
odontogenic epithelium. Initially, the sections were scan-
ned at low power. For sections that showed heterogeneous
patterns of positive staining, the predominant pattern was
taken into account for scoring. At least five high-power
(200�) fields were chosen randomly, and the number of foci
of positively stained LCs in nests or strands of odontogenic
epithelium was counted for each case. The mean number of
positively stained LC foci per high-power field was counted
and graded as follows: �, no positively stained LC focus; þ,
�3 positively stained LC foci per high-power field; and þþ,
>3 positively stained LC foci per high-power field. Each of
these assessments was carried out by two investigators
independently. In this study, the interobserver reproduc-
ibility was 100%.

Results

Demographic and clinical data of 16 OF cases in 15 patients
as well as the mean number of positively stained LC foci
detected by anti-CD1a and anti-S-100 immunostains in 16
OF specimens are presented in Table 1. Case 16 was a
recurrent central OF of Case 15, which recurred 8 months
after the initial excision of the tumor. Other 14 OF cases
showed no recurrence of the lesion after a follow-up period
ranging from 10 months to 79 months. The 16 OFs included
10 peripheral OFs excised from seven male and three fe-
male patients (mean age, 38 years) and six central OFs
removed from five male patients (mean age, 28 years). Of
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