American
Journal
of

Case

Reports

e-ISSN 1941-5923
© Am ) Case Rep, 2020; 21: €928307
DOI: 10.12659/AJCR.928307

e o0 1002 Incidental Diagnosis on Orthopantomography of
N blihed, 20201124 Langerhans Cell Histiocytosis with Multifocal Jaw

Involvement: A Case Report of Single-System

Disease
Authors’ Contribution: ABCD 1 Amr S. Bugshan 1 Department of Biomedical Dental Sciences, College of Dentistry, Imam
Study Design A BDE 2 Mohammed A. Alsaati Abdulrahman Bin Faisal University, Dammam, Saudi Arabia
Data Collection B Fai A. Sved 2 Department of Maxillofacial and Oral Health, King Fahd Hospital of the
Statistical Analysis C CEF 1 alyaz A. >ye University, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia
Data Interpretation D erG 3 Khalid S. Almulhim 3 Department of Restorative Dental Sciences, College of Dentistry, Imam
Manuscript Preparation E coe 1 Adel I. Abdulhady Abdulrahman Bin Faisal University, Dammam, Saudi Arabia

Literature Search F
Funds Collection G

Corresponding Author:
Conflict of interest:

Khalid S. Almulhim, e-mail: ksalmulhim@iau.edu.sa
None declared

Patient: Male, 42-year-old
Final Diagnosis: Langerhans cell histiocytosis
Symptoms: Asymptomatic
Medication: -
Clinical Procedure: Biopsy e curettage
Specialty: Oncology ¢ Pathology
Objective: Unusual clinical course
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diverse clinical manifestations, which range from a single lesion or multiple bony lesions to severe multisys-
tem involvement. Approximately 10% to 20% of cases of LCH occur in the jaw, with the posterior mandible be-

ing the site most frequently involved.

We report on the case of a 42-year-old man who presented with bilateral osteolytic lesions in the posterior
mandible that were incidentally discovered during routine radiographic screening. Histological examination of

the specimen confirmed the diagnosis of LCH.

This case illustrates the importance of orthopantomography (OPG) as a screening tool in new patients to per-
form an overall evaluation of the teeth and surrounding structures, such as the bone, temporomandibular joint,
and sinuses. Moreover, OPG can be used to screen for the presence of asymptomatic lesions that are often di-

agnosed incidentally on radiographs.

Diagnosis, Oral ¢ Histiocytosis ¢ Jaw Diseases ¢ Langerhans Cells ¢ Osteolysis

https://www.amjcaserep.com/abstract/index/idArt/928307

%1510 E‘El— MZI3 %21

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€928307-1



Background

Langerhans cells (LCs) are inflammatory dendritic cells that are
derived from the bone marrow, migrate through the blood-
stream to the epidermis of the skin and the epithelium of oral
mucosa, and play an important role in development of local
immune response [1]. These cells belong to the antigen-pre-
senting cell family, which processes and presents foreign bod-
ies (antigens) to T-cell lymphocytes and initiates adaptive im-
mune response [1].

In the oral cavity, improper function or abnormal prolifera-
tion of LCs is associated with the initiation or development
of various oral diseases, such as periodontitis, candidiasis, li-
chen planus, squamous cell carcinoma, and Langerhans cell
histiocytosis (LCH) [2].

LCH is characterized by abnormal proliferation of LCs. Clinically,
its presentation can range from affecting only a single system
such as the skin or bone to a life-threatening multisystem dis-
ease that involves other organs, including the lungs, spleen,
bone marrow, and liver [3]. The incidence of LCH in adults rang-
es from 1 to 2 cases per million, with a male predilection and
a mean age at diagnosis of 35 years [4].

There is much debate about whether LCH represents a reac-
tive process or a neoplasm. The monoclonal proliferation of
LCs in addition to the somatic mutations in mitogen-activat-
ed protein kinase genes, such as BRAF V600E and MAP2K1,
support an underlying neoplastic process [5,6].

LCH in the oral cavity may be the first presenting sign before
the disease becomes apparent elsewhere in the body [7]. The
posterior mandible is the site most commonly affected [8].
Advanced jaw lesions may perforate the bone and present as
either ulcerative lesions or as gingival masses [9].

Bugshan AS. et al.:
Diagnosis of langerhans cell histiocytosis...
© Am J Case Rep, 2020; 21: €928307

Radiographically, LCH presents as non-corticated, well-defined
radiolucent areas around the teeth, resulting in a “floating-in-
air” appearance. Histopathological examination is essential to
confirm the diagnosis [8].

Treatment depends on the extent of the lesions. Accessible
jaw lesions are conventionally treated with curettage, where-
as low-dose radiation can be considered for inaccessible le-
sions [9]. Intralesional steroid injection is also effective in
some cases [10].

In this paper, we report on a case of oral LCH, emphasizing

the radiographic and histopathological findings and differen-
tial diagnoses of the disease.

Case Report

History and clinical examination

A 42-year-old man presented with a chief complaint of miss-
ing teeth, which he wanted to restore. The patient’s medical
history was not significant, and he denied taking any medica-
tions. Extraoral findings were unremarkable. Intraoral exam-
ination revealed multiple missing teeth, multiple remaining
roots, and generalized moderate gingival inflammation with
grade Ill mobility of the mandibular posterior teeth bilateral-
ly. The patient denied tooth sensitivity or pain.

Radiographic findings

An orthopantomogram (OPG) showed bilateral, well-demarcat-
ed radiolucent (geographic pattern) lesions eroding the man-
dibular bodies in the premolar/molar areas with complete loss
of alveolar supporting bone around the mandibular posterior
teeth. One lesion epicenter was at the mid-root level. Another
radiolucent lesion was noted on the right maxilla distal to
the canine. There was no clear evidence of root resorption or

Figure 1. (A) An orthopantomogram (OPG) showing destructive radiolucent lesions on the mandible bilaterally and a third lesion distal
to the right maxillary canine region. (B) An OPG taken 2 years earlier shows multiple small, periapical odontogenic lesions in

the mandibular left premolars and the right molar.
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displacement or of septation of calcifications (Figure 1A). Only
multiple small, periapical odontogenic lesions in the mandib-
ular left premolars and right molar were observed, compared
with an OPG taken 2 years earlier (Figure 1B).

A multi-detector computed tomography (CT) scan performed
with bone window settings showed multiple non-expansible
osteolytic (scooped-out shape) lesions associated with mul-
tiple floating teeth on the right anterior maxilla and bilater-
ally on the mandible. There was no evidence of calcification
or septation (Figure 2A). The adjacent labial and buccal soft
tissue and fat planes were preserved with no evidence of fat
stranding or drainable collection. A CT scan performed after
injection of iodine) showed no evidence of abnormal intrale-
sional enhancement. There was no clear evidence of perios-
teal bone reaction. A whole-body (planar) CT scan and limit-
ed field of view, single-photon emission CT (SPECT-CT) scan
were performed. The whole-body image showed increased up-
take in both mandibular bodies, extending to the angle of the
mandible (Figure 2B). There was no other uptake in the rest
of the body. The SPECT-CT scan showed intense localized os-
seous uptake in the same areas in the right anterior maxilla
and the mandible bilaterally, indicating a high level of meta-
bolic activity (Figure 2C).

Differential diagnosis

Given the location of these lesions within the jaws (mid-root
epicenter), punched-out radiolucent density, and the radio-
graphic “floating- in-air” appearance of the teeth, LCH was
considered the most likely diagnosis [8]. Other conditions
were included n the differential diagnosis because of radio-
graphic appearances.

Primary intraosseous squamous cell carcinoma of the jaws
was considered because of the rapid and aggressive bone de-
struction and the radiographic presentation of ill-defined ra-
diolucent lesions [11]. The radiographic appearance of lytic ra-
diolucent lesions with ill-defined margins raised the suspicion
of malignancy [12]. Leukemia and lymphoma can present as
multifocal intraosseous radiolucent lesions that tend to grow
within the periodontal ligament spaces [13]. Ewing sarcoma
can appear as aggressive intraosseous lesions with poor de-
marcated borders in posterior areas of both jaws [8]. Because
calculus deposits were absent on radiography and the epi-
centers of the lesions were at the mid-root level, aggressive
periodontal disease was considered the least likely diagnosis.

Laboratory investigations

A complete blood count was performed as well as testing for
levels of triiodothyronine, thyroid stimulating hormone, free
thyroxine, immunoglobulin (Ig) A, 1gG, IgE, and alkaline phos-
phatase; erythrocyte sedimentation rate; minerals (sodium, po-
tassium, and chloride); and renal and liver function. None of the
results were significant for any underlying medical conditions.

Histopathological findings

Microscopic examination revealed a diffuse infiltrate of large
cells with pale, eosinophilic cytoplasm intermixed with inflam-
matory cells that were predominantly composed of eosinophils.
Immunohistochemical staining showed numerous large cells
that exhibited immunoreactivity to CD1a, CD68, and S-100
antibodies (Figure 3).
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Figure 2. (A) Multi-detector computed tomography (CT) scans
performed with bone window settings. The different
axial-view slices of the maxilla and mandible show
non-expansible osteolytic lesions in both the upper and
lower jaws. (B) A whole-body bone CT scan showing
increased uptake in the mandible. (C) A single-photon
emission CT scan showing a high rate of metabolic
activity in the same regions.

Diagnosis

The clinical, radiographic, and microscopic findings con-
firmed the diagnosis of single-system LCH with multifocal

jaw involvement. The patient was referred to an oncology cen-
ter to start appropriate treatment.

Discussion

LCH (previously known as histiocytosis X) can present in 3 dif-
ferent clinical forms, the most common (70%) and least ag-
gressive of which is eosinophilic granuloma. Hand-Schiiller-
Christian disease is the chronic recurring form of multifocal
LCH, with a triad that consists of diabetes insipidus, skull le-
sions, and exophthalmos. Letterer-Siwe disease, the most se-
vere form of LCH, constitutes approximately 10% of cases and
patients with it have multifocal, multisystem involvement [14].

Faber and Green observed that the different clinical forms of
LCH had similar features on radiographic and histologic exam-
ination [15]. In 1953, Lichenstein and Jeffe grouped the differ-
ent clinical forms under the term histiocytosis X, with the X
denoting the uncertainty about the cell of origin [16]. The de-
velopment of electron microscopy made it possible to identi-
fy intracytoplasmic rod- or tennis racquet-shaped organelles,
called Birbeck granules. These were found specifically in normal
epidermal LCs and were a pathognomonic feature of histiocy-
tosis X lesions, thus establishing a histogenic relationship be-
tween the 2. Accordingly, histiocytosis X was renamed LCH [17].

In a retrospective study, the radiographic features of the dis-
ease in the jaws were reviewed in 29 patients diagnosed with
histiocytosis X. The authors reported 7 characteristics that
may be helpful in histiocytosis X identification: unifocal “in-
traosseous” lesions, multifocal “alveolar bone” lesions, the
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Figure 3. (A) A photomicrograph of a hematoxylin and eosin-stained section shows sheets of an infiltrate composed of large cells
with abundant eosinophilic cytoplasm. In the background, variable numbers of inflammatory cells are present, primarily
eosinophils (40x). Photomicrographs of sheets of large cells with immunohistochemical staining. (B) Immunoreactivity to
CD1a antibody. (C) Immunoreactivity to CD68 antibody. (D) Immunoreactivity to S-100 antibody.
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“scooped-out” appearance in the alveolar process, well-defined
radiolucency, prelesional sclerosis in the alveolar bone, new
bone formation of the periosteum, and root resorption [18].
Hartman et al. retrospectively investigated 114 patients with
histiocytosis X who had oral involvement. They found that jaw
swelling and a palpable mass were the most common soft tis-
sue manifestations. Other presenting symptoms were mobil-
ity of adjacent teeth and pain [19].

In our case, there were no signs of aggressive alveolar bone
destruction on either the right or left side of the mandible in
the radiograph that had been taken 2 years earlier, nor was
there bone loss distal to the right maxillary canine. Repeating
the OPG revealed geographic bony destruction of the maxilla
and both sides of the mandible, with the teeth appearing to
float. This shows that taking dental radiographs serves to not
only evaluate general dental health but also as a baseline re-
cord with which to monitor the development, progress, and
aggressiveness of bony lesions of the jaw. Our patient is un-
dergoing intralesional steroid injections, which have produced
positive outcomes in several cases of mandibular LCH [20].

References:

—_

. Jaitley S, Saraswathi T: Pathophysiology of Langerhans cells. ) Oral Maxillofac
Pathol, 2012; 16(2): 239-44

. Lombardi T, Hauser C, Budtz-Jorgensen E: Langerhans cells: Structure, func-
tion and role in oral pathological conditions. J Oral Pathol Med, 1993; 22(5):
193-202

. Simko SJ, Garmezy B, Abhyankar H et al: Differentiating skin-limited and
multisystem Langerhans cell histiocytosis. ) Pediatr, 2014; 165(5): 990-96

. Arico M, Girschikofsky M, Genereau T et al: Langerhans cell histiocytosis
in adults. Report from the International Registry of the Histiocyte Society.
Eur J Cancer, 2003; 39(16): 2341-48

. Roden AC, Hu X, Kip S et al: BRAF V60OE expression in Langerhans cell his-
tiocytosis: clinical and immunohistochemical study on 25 pulmonary and
54 extrapulmonary cases. Am J Surg Pathol, 2014; 38(4): 548-51

. Allen CE, Merad M, McClain KL: Langerhans-cell histiocytosis. N Engl ) Med,
2018; 379(9): 856-68

. Altay MA, Sindel A, Ozalp O et al: Langerhans cell histiocytosis: A diagnos-
tic challenge in the oral cavity. Case Rep Pathol, 2017; 2017: 1691403

. Mallya SM, Lam EWN: White and Pharoah’s oral radiology: Principles and
interpretation. 8™ edition, 2018; ix: 659

. Neville BW, Damm DD, Allen CM, Chi AC: Oral and maxillofacial patholo-
gy. St. Louis, Missouri: Elsevier; 2016. https://www.clinicalkey.com/dura/
browse/bookChapter/3-s2.0-C20110077025

10. Putters TF, de Visscher JG, van Veen A, Spijkervet FK: Intralesional infiltra-
tion of corticosteroids in the treatment of localised langerhans’ cell histio-
cytosis of the mandible Report of known cases and three new cases. Int J
Oral Maxillofac Surg, 2005; 34(5): 571-75

N

w

»

(%}

(=2}

~

oo

o

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€928307-6

Bugshan AS. et al.:
Diagnosis of langerhans cell histiocytosis...
© Am J Case Rep, 2020; 21: €928307

Lesions of the gingiva, jawbones, and teeth are seen as the first
manifestation or a complication of LCH [21]; therefore, dentists
can play an important role in the early detection and treat-
ment of the disease, which would lead to better management.

According to the International Histiocyte Society Registry,
68% of adults with LCH had involvement in more than 1 sys-
tem. Thus, dentists have a responsibility to refer patients with
symptoms of LCH to a physician for a thorough systemic eval-
uation for possible multiorgan involvement [4].

Conclusions

Although rare, LCH should be considered in the differential di-
agnosis when an OPG shows “floating teeth.” In such cases,
full-body imaging must be performed to check for lesions in
other organs. Therefore, treating a patient without taking a
current dental radiograph that includes OPG can lead to mis-
diagnosis, delayed diagnosis, and mismanagement. Early di-
agnosis of LCH will not only prevent the progression of the
disease but also avert further complications.
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