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Abstract

Single-system Langerhans cell histiocytosis (LCH) involving the maxillomandibular complex is rare, and optimal management remains
controversial. Intralesional corticosteroid injections have been proposed as a minimally invasive alternative to surgery, radiotherapy, or sys-
temic therapy. The aim of this study is to systematically evaluate the effectiveness and safety of intralesional corticosteroid injections for
treating LCH of the maxilla or the mandible. A systematic review was conducted according to the PRISMA guidelines, in which PubMed,
Embase and Scopus were searched. Eligible studies included English language case reports and case series describing LCH of the mandible
and/or maxilla that had been confirmed by biopsy and treated with intralesional corticosteroid injections. Outcomes assessed included the
resolution of symptoms, regression of lesions confirmed by radiography, recurrence, and adverse effects. Fifteen studies comprising 28
patients were included. Thirteen patients were treated with triamcinolone acetonide, 13 with methylprednisolone, and two with dexametha-
sone. Lesions were predominantly unifocal and located in the body or ramus of the mandible. Intralesional corticosteroid therapy was effec-
tive in 27 patients. Recurrence was reported in one case 12 months post treatment. Adverse effects were limited to one localised abscess that
resolved without sequelae. Intralesional corticosteroid injections are associated with high rates of clinical and radiological improvement in
mandibular and maxillary LCH, with minimal morbidity. While the current evidence is limited to low level studies, this approach represents a
promising conservative treatment option. Prospective studies with standardised protocols are needed to define its long-term efficacy and role
within treatment algorithms.
© 2026 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights are reserved, including those for
text and data mining, Al training, and similar technologies.
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Introduction involved are the skeleton and the skin. LCH can manifest as a

single-system disease affecting only one organ system, or

Langerhans cell histiocytosis (LCH) is a heterogeneous dis-
ease, which is characterised by the accumulation of dendritic
Langerhans cells that form granulomatous lesions in various
organs. Any organ can be affected, but those most frequently
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present with multisystem involvement.'->

The clinical course varies by the extent of organ involve-
ment, and ranges from a self-limiting disease to a rapidly pro-
gressive condition that may culminate in irreversible
sequelae or death.' The estimated overall annual incidence
of LCH across all age groups is approximately 11 to 12 cases
per million individuals. Children younger than 15 years
account for almost half of the affected cases.”

Maxillomandibular involvement occurs in approximately
20-30% of patients with LCH and is commonly associated
with localised pain, swelling, trismus, gingival ulceration,
and tooth mobility. Radiographic imaging typically demon-
strates osteolytic lesions, often producing the characteristic
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“floating teeth’ appearance.” Lesions involving the mandible
and maxilla are of particular clinical relevance due to their
potential impact on dental development, facial growth, mas-
tication, and facial aesthetics, especially in growing patients.
Treatment options vary considerably depending on the extent
of disease involvement and the severity at initial presenta-
tion. In case of single-system LCH affecting the maxillo-
mandibular complex, possible therapeutic approaches
include watchful waiting, intralesional corticosteroid injec-
tion, simple curettage, segmental resection with subsequent
reconstruction, as well as low-dose radiotherapy or
chemotherapy.” There is currently no consensus on the opti-
mal management of single-system maxillomandibular LCH.
Surgical interventions may result in functional and aesthetic
deformities, while radiotherapy and systemic chemotherapy
are associated with significant short- and long-term adverse
effects, potentially compromising quality of life. Overtreat-
ment carries a risk of unnecessary long-term morbidity,
whereas undertreatment may lead to persistence, progres-
sion, or recurrence of the disease. In recent years, several
studies have reported intralesional corticosteroid injections
as an effective, minimally invasive therapeutic option for
localised LCH, with favourable clinical outcomes and low
morbidity. Nevertheless, these individual reports remain
insufficient to establish definitive evidence regarding the effi-
cacy of this therapeutic approach. The objective of the pre-
sent systematic review was to critically evaluate the
effectiveness of corticosteroid injections in the treatment of
single system maxillomandibular LCH.

Methods
Protocol and search strategy

The search strategy was structured according to the PICO
framework. The population consisted of adult and paediatric
patients diagnosed with single system LCH involving the
mandible or the maxilla, or both. The intervention of interest
was intralesional corticosteroid injection. As no established
gold standard treatment for LCH exists, no formal compara-
tor was applied. The primary outcome parameter was the
effectiveness of the treatment, which is defined as the resolu-
tion of clinical symptoms and regression of the lesion size
assessed on radiological imaging (orthopantomography
(OPQG), or cone-beam computed tomography (CBCT)). The
secondary outcome parameter was the occurrence of adverse
events.

This systematic review was registered with PROSPERO
(CRD42024570171) and conducted in accordance with
PRISMA 2020 guidelines.’ Literature searches were per-
formed in PubMed, Embase, and Scopus, and the search
was completed in August 2025. The search strategy com-
bined controlled vocabulary terms from MeSH and Emtree
with free text terms searched in titles and abstracts. While
the terms ‘eosinophilic granuloma’ and ‘histiocytosis X’ are
considered outdated in contemporary literature, they were
included in the search query to ensure maximal retrieval of

relevant articles. An additional search was done based on
backward citation searching. The complete search strategy
is provided in Supplemental Appendix A (online only).

Study selection

Study selection and data extraction were performed indepen-
dently by two reviewers, with disagreements resolved by
consensus. Only full-length articles published in English
were considered eligible. Inclusion criteria comprised studies
with histopathological confirmation of LCH by biopsy, use
of intralesional corticosteroid therapy, and lesions located
in the mandible or maxilla (both unifocal and multifocal sin-
gle system LCH). Exclusion criteria included multi-system
LCH, studies lacking clearly reported corticosteroid type or
dose, studies reporting lesions without jaw involvement,
studies with other concomitant treatment, patients with
multi-system disease and studies lacking follow-up data.

Initially, titles and abstracts were screened, and duplicate
records were removed. Subsequently, full text articles were
reviewed in detail, and studies meeting the predefined eligi-
bility criteria were included.

Data extraction

A standardised data extraction checklist was used to ensure
consistency across included studies. Extracted variables
included author and year of publication, patient age and gen-
der, location of the lesion, presenting symptoms, type and
dose of corticosteroid used, number of injections, reported
adverse events, duration of follow up, treatment effective-
ness, time to ossification of the lesion, and recurrence.

Risk of bias

Two authors assessed the risk of bias separately using the
methodological quality assessment tool for case reports and
case series proposed by Murad et al.” No systematic reviews,
randomised controlled trials, cohort studies, or case-control
studies addressing this topic were identified.

Results
Study selection and study characteristics

The literature search identified 76 records, including 13 from
PubMed, 12 from Embase, and 51 from Scopus. After
removal of duplicates, 60 articles were screened based on
title and abstract. Of these, 31 articles underwent full text
review, resulting in the inclusion of 13 studies: Li et al®
Putters et al,” Watzke et al,'’ Jones et al,'! Almuzayyen
et al,'” Moralis et al,"” Esen et al,'* Lee et al.,'> Robertsson
et al,'® Kon et al,'’ Guiglia et al,'® Nakagawa et al' and
Sood et al.”’

Two additional studies were identified through backward
citation searching, namely Cohen et al.”’ and Tauro et al.””
All included studies were case reports or case series. The

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en septiembre 22,
2026. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.



N. Van Camp et al./British Journal of Oral and Maxillofacial Surgery 64 (2026) 571-578 573

study selection process is illustrated in the PRISMA flow
diagram shown in Fig. 1.

Results of individual studies

All extracted data from the included studies are summarised
in the data extraction table (Table 1). In total, 28 patients
were included, with a predominance of paediatric cases
(n = 19, ages 1-18) compared to adults (n = 9, ages 21—
48). The overall mean (SD) age was 17.1 (14.8) years. Most
lesions were located in the mandibular body and ramus
(n = 26), while five cases involved the maxilla and the
mandibular condylar region was affected in one case only.
Nineteen patients presented with unilocular lesions, which
were limited to the mandible or maxilla. Seven patients
had multiple lesions within the maxillomandibular complex,
and two cases exhibited multifocal involvement extending
beyond the facial skeleton (multifocal single-system LCH).
The most frequently presenting symptoms were swelling
(n = 22) and pain (n = 17), followed by tooth mobility
(n = 8), mucogingival ulceration (n = 3), and trismus
(n = 3). Less common presentations included pathological

fracture (n = 2) and fever (n = 1). Thirteen patients were trea-
ted with triamcinolone acetonide (TA), thirteen with methyl-
prednisolone (MP), and two with dexamethasone (DEX) as
intralesional corticosteroid therapy. Treatment protocols
demonstrated substantial heterogeneity, with cumulative
doses ranging from 10 to 360 mg for TA and MP, and from
33 to 36 mg for DEX. The number of injections varied
widely, from a single administration to a maximum of 12.
Treatment efficacy was the primary outcome measure and
was defined as clinical improvement of symptoms accompa-
nied by a reduction in lesion size on radiological imaging.
Intralesional corticosteroid therapy was effective in 27 of
the 28 included cases. Improvement of symptoms typically
occurred within days to weeks, suggesting a rapid anti-
inflammatory and analgesic effect of the intralesional ther-
apy. Paediatric patients often experienced resolution of their
symptoms with fewer injections, which was frequently a sin-
gle administration; they also demonstrated a potentially more
rapid regenerative response with ossification occurring
between 3 and 24 months, compared to 5 to 32 months in
adults. The adult group showed slightly more variable out-
comes, including one ineffective case and one recurrence.**"

Records identified from:
Databases (n = 76)

Records removed before
screening:

'

Records screened

> Records excluded

(n =60)
I

Reports assessed for eligibility
(n=31)

Studies included in review
(n=15)

v

Duplicate records removed
(n=16)

(n=29)

Reports excluded:
No CS treatment (n = 8)
Other concomitant treatment
(n=3)
Different type of oral lesion
(n=2)
CS administered orally
(n=2)
Treatment of lesion outside
of maxillomandibular area (n
= ’])
No follow-up (n = 1)

Reports from other sources

Fig. 1. PRISMA flowchart of the selection process.
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Table 1
Data extraction table.

First author, year and  Patient Sex Age Location of neoplasm Primary symptom Initial dosage Accumulative Number Treatment  Time Follow-
reference (years) (mg) + dosage (mg) of effectiveness needed for up time
corticosteroid injections ossification  (months)
type (times) of lesion
(months)
Li, 2025° 1 Male 2 Right mandible Swelling of the right mandibular region =~ 40 TA 80 2 Effective 6 9
Li, 2025° 2 Male 21 Left maxilla and bilateral Gradual loosening of multiple teeth 80 TA 280 6 Effective 14 38
mandible
Li, 2025° 3 Female 1 Bilateral maxilla and mandible ~ Gradual loosening of deciduous teeth and 10 TA 40 3 Effective 6 6
oral ulcers
Li, 2025° Male 43 Bilateral mandible Pain and loosening of multiple teeth 40 TA 160 4 Effective 32 32
Li, 2025° 5 Male 5 Left mandible Pain and swelling of the left mandibular 40 TA 40 1 Effective 12 49
region
Li, 2025° 6 Female 26 Right maxilla Pain and swelling of the right maxillary 40 TA 80 2 Effective 20 23
region
Li, 2025° 7 Male 46 Bilateral mandible Loosening of bilateral mandibular 40 TA 240 6 Ineffective  / 13
posterior teeth
Li, 2025° 8 Male 3 Left mandible Swelling of the left mandibular region 15 TA 15 1 Effective 6 6
Li, 2025* 9 Female 3 Bilateral mandible Swelling of the left mandibular region 10 TA 50 3 Effective 9 15
Li, 2025" 10 Male 3 Left mandible Swelling and pain of the left mandibular 10 TA 30 2 Effective 12 15
region
Putter, 2005’ 11 Female 2 Right side body mandible Pain oedema 80 MP 80 1 Effective 6 30
Putter, 2005’ 12 Male 9 Left side body mandible Oedema and fracture 40 MP 40 1 Effective 3 36
Putter, 2005’ 13 Male 15 Left side body mandible Painful oedema 80 MP 80 1 Effective 6 108
Watzke, 2000'" 14 Male 39 Right and left side Swelling, loosening of bilateral mandibular 2x 50 TA 2x 300 6 Effective® 15 108
mandible posterior teeth
Jones, 1989 15 Female 10 Right mandible Pain oedema 165 MP 165 1 Effective 8 84
Almuzayyen, 2019'> 16 Male 10 Right body and Swelling 120 TA 360 4 Effective 18 18
ramus of the
mandible
Moralis, 2008"* 17 Male 10 Left mandibular angle Progressive, 200 MP 200 1 Effective 17 17
pressure-sensitive swelling
Essen, 2010 18 Male 25 Anterior and right Pain, swelling, fracture and loosening 80 MP 220 3 Effective 14 36
side of mandible anterior teeth
Lee, 2013"° 19 Female 11 Left mandibular angle Pain and swelling 120 MP 120 1 Effective 6 35
Lee, 2013"° 20 Female 3 Left side mandibular angle Pain and swelling 120 MP 120 1 Effective™ 7 15
Robertsson, 2021'° 21 Male 6 Right side mandibular angle Swelling and pain 60 MP 60 1 Effective 24 36
Robertsson, 2021'° 22 Male 9 Right side mandibular angle Swelling, pain and trismus 80 MP 80 1 Effective 24 24
Kon, 2018"7 23 Male 47 Right body and mandible body Swelling 3.3 DM 33 10 Effective 5 7
Guiglia, 2009'® 24 Male 13 Left mandibular body Pain severe mobility of posterior teeth and 40 MP 80 2 Effective 12 12
ulceration
Nakagawa, 2007"° 25 Male 23 Right maxilla Pain and ulceration mucosa 4 DM 36 12 Effective 8 33
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fever
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Effective

240
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Swelling, pain and trismus
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Tauro, 20117

dexamethasone; MP = methylprednisolone; TA = triamcinolone acetonide.

: chemotherapy/radiotherapy before corticosteroid injection; +: recurrence after 12 months; DM

*
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Recurrence was reported at the 12-month follow up in a
patient with multifocal disease. Local corticosteroid injection
was repeated however the outcome was not reported due to
insufficient follow-up time.”” No apparent differences in out-
comes were observed among the three types of corticos-
teroids used. Follow up ranged from 6 to 108 months
(mean (SD) 30.7 (27.8), median 23.5 months), with a small
number of patients followed for >84 months. The secondary
outcome was the assessment of adverse effects. Overall,
intralesional corticosteroid therapy was well tolerated. One
study reported a localised abscess occurring one week after
treatment, which resolved without further complications."’

Risk of bias assessment

Overall risk of bias was considered moderate to high, primar-
ily due to limitations in the domain of causality. These
included the absence of control groups, lack of rechallenge
or dose response evaluation, and insufficient exclusion of
alternative explanations. More recent studies demonstrated
improved reporting quality, as summarised in Supplemental
Appendix B (online only).

Discussion
Mechanism of action

Langerhans cell histiocytosis is currently understood as a clo-
nal neoplastic disorder rather than a purely inflammatory con-
dition.”>** The majority of LCH lesions originate from
myeloid dendritic cell precursors that acquire somatic muta-
tions in the MAPK/ERK signalling pathway, most commonly
the BRAF V600E mutation. These alterations result in uncon-
trolled cellular proliferation, impaired apoptosis, and pro-
longed survival of pathological Langerhans-like cells. In
addition, the neoplastic clones secrete cytokines such as
TNF-a, IL-1B, and IL-17, as well as chemokines that recruit
and activate immune cells, thereby generating a secondary
inflammatory microenvironment that contributes to tissue
destruction and osteolysis.”® Corticosteroids counteract these
processes by suppressing inflammatory cell infiltration and
downregulating the production of pro-inflammatory cytokines.
They bind to glucocorticoid receptors, which leads to the inhi-
bition of transcription factors such as NF-kB and AP-1, which
in turn reduces the expression of inflammatory genes. This
mechanism diminishes local inflammation, oedema, and osteo-
clast activation, which allows the affected bone to heal.” Local
injection ensures that high drug concentrations are delivered
directly into the lesion, reducing systemic exposure. This loca-
lised approach is particularly well suited to maxillomandibular
LCH, which often presents as a solitary or localised lesion
rather than diffuse systemic involvement.

Choice of corticosteroid and dosing considerations

Both particulate steroids such as MP and TA and non-
particulate agents such as DEX were used in the included
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studies. Particulate corticosteroids are poorly water soluble
and may form a local depot, potentially prolonging drug
release and therapeutic effect.”>?’ Although this theoretical
advantage is attractive, no comparative evidence currently
demonstrates superior outcomes with particulate formula-
tions in LCH bone lesions. Moreover, safety considerations
must be considered, including the risk of embolisation when
injections are performed near to vascular structures.”®”’
Overall, several glucocorticoid preparations, particulate and
non-particulate, have been used successfully with high local
control rates and minimal toxicity. The choice of steroid
should be guided by the anatomy of the lesion, its proximity
to vascular structures, the anticipated duration of the desired
effect, availability of the formulations, and familiarity of the
operator rather than any proven superiority of the particulate
agents. Formal dose recommendations have not been estab-
lished to date. Dosing regimens varied widely across studies
in terms of concentration, injection volume, and number of
sessionzs; which underscores the need for standardised proto-
cols.” **

Comparison with alternative treatment modalities

Traditional management of mandibular and maxillary LCH
has often relied on surgical curettage. While effective, sur-
gery is associated with potential complications that include
damage to developing tooth buds, alveolar nerve injury,
growth impairment, and facial deformities.”'*' Moreover,
incomplete resection can lead to recurrence. Recurrence rates
varying from 16-25%"* and up to 70%"°’ have been reported
in the literature. Lesion location (such as anatomically com-
plex regions or proximity to vital structures) may negatively
influence surgical completeness and thereby increase the risk
of recurrence.

Spontaneousregressionofosseous LCHhasbeendescribed,
anddiagnosticbiopsymayoccasionallybesufficienttoinitiatethe
healing process.”” Despite these observations, biopsy followed
byobservationaloneisnotuniversallyrecommendedasadefini-
tivetreatmentstrategy. Reportedhealingtimesvarywidely from
1.5 to 18 months. During this prolonged healing phase, patients
mayexperiencesubstantialpainanddiscomfortandremainatrisk
of pathological fractures in cases of mandibular
involvement.'®*

Systemic chemotherapy remains the standard of care for
multisystem or refractory LCH, but its use in isolated cranio-
facial lesions may constitute overtreatment. '’

Radiotherapy, although proven effective for treating LCH
bone lesions, can lead to dysphagia, dry mouth, mucositis,
and fibrosis.”’ Long-term adverse effects, including damage
to endochondral ossification centres and the development of
secondary malignancies, have been reported and are of par-
ticular concern in the paediatric population.”'

In contrast, intralesional corticosteroid infiltrations offer a
less invasive alternative with lesion regression rates ranging
from 75% to 96% in unifocal bone lesions.” **** Although
occasional cases of the exacerbation of symptoms or insuffi-
cient response to the treatment have been reported,”* the

overall complication profile remains favourable. Reported
adverse events are rare and include one case of the formation
of a post-injection abscess'' One notable case report
described clinical deterioration after the injection of a corti-
costeroid into the lesion, with worsening pain, increased
lesion size on CBCT one month after treatment, and disrup-
tion of the cortical bone; which ultimately necessitated radi-
cal surgical intervention with subsequent resolution of the
disease. However, this study was not included in several
analyses because the corticosteroid type and dosage were
not specified, which limited its generalisability.”* In addition
to its biological and clinical benefits, intralesional corticos-
teroid therapy may also offer meaningful cost—effectiveness
advantages. The procedure can typically be performed in an
outpatient setting, it requires no operating room time, and
avoids hospitalisation, general anaesthesia, and the substan-
tial costs associated with systemic chemotherapy or radio-
therapy. Follow—up imaging and clinical monitoring
remain necessary, but the overall utilisation of resources is
markedly lower compared with more invasive or systemic
treatment modalities.

Follow up

Although intralesional corticosteroid therapy demonstrated
high rates of lesion regression in our review, the unpre-
dictable nature of LCH necessitates careful, structured, and
prolonged follow up. LCH may reactivate or progress locally
or systemically, even after apparent initial resolution, and
relapse has been reported several years after diagnosis in
both unifocal and multifocal presentations. In our series,
one patient with multifocal single-system disease experi-
enced recurrence at 12 months, which highlights the poten-
tial for treatment-refractory lesions. The literature suggests
that follow up should include both clinical and radiological
assessment, with more frequent evaluations (such as every
3—6 months) in the first 2-3 years and annual monitoring
thereafter.””° Imaging at 6-month intervals may be war-
ranted if symptoms recur or progress. Such structured
surveillance allows early identification of persistent disease,
recurrences, or progression to multisystem involvement,
which may necessitate escalation to systemic therapy.
Extended follow up is particularly important in patients with
multifocal lesions, incomplete initial response, or lesions
located in anatomically complex regions, to ensure timely
intervention and optimise long-term outcomes.'

Evidence quality and methodological limitations

Despite encouraging results, the overall quality of evidence
supporting intralesional corticosteroid therapy remains lim-
ited. All included studies were case reports or case series,
which are inherently subject to selection bias and were lack-
ing control groups. Sample sizes were small and insufficient
to allow meaningful subgroup analyses based on age, lesion
size, lesion location, or disease extent. Considerable hetero-
geneity existed in corticosteroid type, dose, and frequency of
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injections, which precluded the determination of an optimal
regimen of treatment. Follow-up periods were varied and
often relatively short, which limited the assessment of
long-term durability and late recurrence. Because LCH has
an unpredictable natural course, spontaneous regression can-
not be ruled out as a confounding factor. In osseous LCH,
where spontaneous regression is well documented yet vari-
able, it is therefore difficult to conclusively attribute the res-
olution of the lesion solely to intralesional corticosteroid
therapy, particularly in the absence of control groups. Publi-
cation bias also represents a concern, as favourable outcomes
are more likely to be reported than unsuccessful or equivocal
cases. Furthermore, outcome measures were not standardised
across studies, with most reports relying on qualitative clin-
ical and radiographic assessments rather than validated
metrics.

Future research directions

Further prospective, multicentre studies are needed to better
define the role of intralesional corticosteroid therapy in max-
illomandibular LCH. Although randomised controlled trials
may be challenging in a rare disease, standardised prospec-
tive registries could provide valuable insights. Future
research should focus on defining optimal corticosteroid
type, concentration, injection protocol, and follow-up strat-
egy. Long-term outcomes, including recurrence rates, dental
development, and effects on craniofacial growth, should be
systematically evaluated, and patient reported outcome mea-
sures should be incorporated to assess quality of life (pain
scores, functional outcome, and cosmetic satisfaction).

Conclusion

Intralesional corticosteroid injections represent a promising,
minimally invasive treatment option for mandibular and
maxillary LCH. Existing studies report high rates of lesion
regression, symptom resolution, and bone regeneration, with
a low incidence of adverse effects. Compared with surgical
or systemic therapies, this approach offers a favourable bal-
ance between efficacy and safety, particularly for localised
disease in paediatric patients. In this population, avoiding
surgical trauma, radiation exposure, and systemic
chemotherapy is especially important given their potential
impact on craniofacial growth, tooth eruption, and long-
term quality of life.

Although intralesional therapy may be considered as a
first line or adjunctive treatment in carefully selected cases,
long-term efficacy and recurrence rates remain incompletely
defined, which necessitates cautious implementation within
multidisciplinary care pathways.
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