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Abstract
Langerhans cell histiocytosis (LCH) is a disease with varied clinic manifestations. The oral symptoms and signs of LCH 
localized to the jaws are nonspecific, which may lead to misdiagnosis of this disease. The purpose of this paper was to pre-
sent the case of a 2-year, 4-month-old LCH patient with progressive destruction of jaws caused by the delayed treatment 
due to the global outbreak of COVID-19. The cone beam CT analysis after an interval of 6 months reminded us the great 
significance of early diagnosis and treatment of LCH.
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Introduction

Langerhans cell histiocytosis (LCH) is a rare disease whose 
clinical manifestations varies extremely since the affected 
organs differ a lot in patients [1]. The bone is commonly 
encroached in patients with LCH. In pediatric patients, 
the bone lesions mainly happen to the skull, the spine, the 
extremities, pelvic bone and ribs. LCH localized to the jaws 
is relatively rare and the oral symptoms and signs are non-
specific [2, 3].

This paper presents a case of 2-year-old LCH patient with 
progressive destruction of jaws caused by the delayed treat-
ment due to the global outbreak of COVID-19. The cone 
beam CT (CBCT) performed to define the margins and 
characteristics of the lesion before surgery illustrated the 

progressive lytic destruction of the jaws. Early diagnosis 
and treatment of LCH is of great significance for reducing 
the rapid resorption of the jaws.

Case report

A 2-year-and-4-month-old boy was referred to our hos-
pital on December 16, 2019, whose chief complaint was 
the recurrent swelling of the left face. Asymmetric face 
was observed clinically, assembling the swelling caused 
by the maxillofacial space inflammation of acute attack 
of chronic periapical periodontitis. Intraoral examina-
tion (Fig. 1) showed the dental caries, gingival necrosis, 
irregular ulcer and hypermobility of the teeth (55, 65, 
74, 75, and 85). Panoramic radiograph (Fig. 2a) revealed 
radiolucency zone around the periapical area of 74 and 
84. Increased radiotracer uptake within the mandible 
was elucidated by bone scintigraphy (Fig. 2b), and the 
remainder of the skeleton was within normal limit. None 
abnormal observation was found by the complete physical 
examination and other laboratory evaluation, such as full 
blood count, blood chemistry, electrolytes, total protein, 
albumin, ferritin, and urinalysis. Systemic disease was sus-
pected and surgery was planned to get the biopsy speci-
men to make the correct diagnosis. CBCT before surgery 
was performed on January 7, 2020. However, the surgery 
was delayed due to the global outbreak of COVID-19. 
The patient returned to the hospital in July, 2020, when 
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the situation of COVID-19 was not so serious. CBCT 
was taken again to define the margins and characteristics 
of the lesion (Figs. 3 and 4). Sagittal images around the 
teeth on January 7, 2020 showed that bone destruction of 
the jaws was restrained to 85, 84, 74 and 75. Periosteal 
reaction was detected at the mandibular bone in corre-
spondence to 75. CBCT scan performed on July, 2020 
revealed an enlargement of the lesion. Bone around the 
deciduous teeth were almost affected except the tooth 83. 
Focal interruption of lingual and buccal cortical bone was 
obvious. Teeth 85, 84, 81, 71, 72, 73, 74 and 75 seemed 
to be floating in the mandible (Fig. 3). Sagittal imaging of 
CBCT scan in Fig. 4 showed abnormal enlargement of the 

left mandibular ramus. An osteolytic lesion on January 7, 
2020 occupied half of the left mandibular ramus, while the 
bone destruction in July, 2020 almost involved the whole 
left mandibular ramus, reaching the sigmoid notch area. 
The coronal section of CBCT scan illustrated the left part 
of palatal plate was encroached on January 7, 2020. The 
unaffected right palatal plate during the first examination 
was also destroyed when the second CBCT examination 
was taken. It also confirmed the progressive destructive 
radiolucent lesion of the left mandibular ramus. Axial 
section revealed the broadening of the bone destruction 
around the maxillary sinus and mandible (Fig. 4). Biopsy 
specimen was obtained under general anesthesia. Standard 

Fig. 1  Pretreatment intraoral 
photographs

Fig. 2  a Preoperative panoramic 
radiograph, b preoperative bone 
scan images

Fig. 3  Sagittal imaging at different tooth sites conducted in January and July, 2020
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hematoxylin and eosin (H&E) and immunohistochemi-
cal (IHC) staining was further adopted to facilitate the 
diagnosis. Postoperative H&E staining (Fig. 5) showed 
infiltration of typical Langerhans cells, accompanied by 
eosinophils, lymphocytes, neutrophils, multinucleated 
giant cells and some other atypical cells. Positive stain-
ing of Langerin, CD-1a and S-100 was revealed by IHC 
staining, confirming the diagnosis of LCH. Genotyping 
study demonstrated the oncogenic BRAF V600E mutation. 
The patient was transferred to the pediatric department for 
further assessment. A combination of prednisone and vin-
blastine was used as systemic treatment. The genotyping 
test of BRAF V600E turned into negative result and CBCT 
analysis showed lytic destruction of the jaws reduced at 
the follow-up visit after 27 weeks’ treatment, indicating a 
good prognosis of this patient.

Discussion

The incidence of LCH is about 4–5 cases per million per 
year for children under 15 years old [1]. The clinical symp-
toms of LCH vary a lot since the affected organs differ in 
patients. The lesions often occur in the bone and the skin 
in pediatric patients. Skull is the most often involved bone 
lesion. Only 7–10% of cases exhibit oral abnormality [4]. 
The oral manifestations of LCH include palatal mucosa 
with reddish or strawberry appearance, irregular ulcerated 
lesions on oral mucosa with periodontal involvement, and 
floating teeth observed by panoramic radiograph [2, 5, 6]. 
The rarity of LCH and the nonspecific oral lesions make 
the diagnosis of LCH patients only with oral involvement 
difficulty. The CBCT results of this patient elucidated 
that the bone damage progresses rapidly after 6-month 

Fig. 4  CBCT images conducted in January and July, 2020 showing the progressive bone destruction. a sagittal imaging of the mandibular ramus, 
b coronal imaging of palatal plate and mandible, c axial section of the maxillary sinus and mandible

Fig. 5  H&E and IHC staining
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interval, implying the great significance of early diagnosis 
and timely treatment.

The diagnosis of LCH depends on the clinical presenta-
tions, radiographic evaluation and histopathological features. 
The finding of Birbeck granules in LCH cells by electron 
microscopy was required to get the definitive diagnosis [7]. 
However, the detection of Birbeck granules by electron 
microscopy needs special instruments. The positive rate 
is low and the cost is high. Its diagnostic value has been 
replaced by a cell-surface receptor–langerin, which induces 
the formation of Birbeck granule [1].

The etiology and pathogenesis of LCH remain contro-
versial, with two main arguments, one being the reactive 
disorders caused by the aberrant immune system and the 
other being the neoplastic dysfunction [8]. An overall BRAF 
mutation frequency of 48.5% indicated that LCH is a neo-
plasm in nature [9]. Patients with BRAF V600E mutation 
may have a higher recurrence rate.

Currently, LCH is classified into two categories according 
to the organs and systems affected, namely single-system 
LCH and multisystem LCH. Single-system LCH is further 
divided into unifocal lesion and multifocal lesions. Multisys-
tem LCH is defined as risk organ positive multisystem LCH 
when the liver, lung, spleen or bone marrow is involved. 
Otherwise, it is diagnosed as risk organ negative multisys-
tem LCH [10].

Appropriate treatment for LCH patients depends on the 
site and the dispersion status of affected organs, the phase of 
lesions and the healing procedure. Surgical procedures can 
be used for biopsy and curettage for the accessible maxil-
lofacial LCH lesions. It is not suggested to remove all the 
lesions and the involved teeth with enough bone support 
may be maintained without influencing the prognosis of 
LCH [11]. Low-dose radiation therapy can be adopted in 
maxillofacial LCH cases in the management of unavailable, 
multifocal or recurrent lesions [12, 13]. The side effects of 
radiation on the growth of teeth and bone should be con-
cerned in the following oral health management. For maxil-
lofacial LCH patients, chemotherapy is also recommended 
protocol [8]. A combination of prednisone and vinblastine, 
employed in this case, is considered as the standard initial 
therapy for patients requiring systemic treatment. Treatment 
duration of 12 months is better than 6 months in decreas-
ing the reactivation of the disease [14]. LCH patients with 
BRAF mutation may showed resistance and poor short-term 
response to chemotherapy [15]. Targeted therapy of BRAF 
inhibitor, such as Vemurafenib, is considered as an addi-
tional tool [10].

Oral health management for children during the entire 
growth and development is advocated [16]. Oral hygiene 
instructions, prevention and treatment of dental caries, regu-
lar fluoride application and follow-up should be commonly 
implemented for LCH children in pediatric clinic. The 

promotion of soft tissue health, such as topical application 
of chlorhexidine, should also be taken into consideration in 
the case of mucosal ulcer, gingival necrosis and periodontal 
inflammation. Space management and occlusal recovery is 
necessary for LCH patients with tooth loss. Monitoring the 
growth of teeth and bone should be highlighted during the 
follow-up sessions for children with LCH.

In summary, the case report presents the case of a 2-year, 
4-month-old LCH patient with progressive destruction of 
jaws caused by the delayed treatment due to the global out-
break of COVID-19. The CBCT analysis after an interval of 
6 months reminded us the great significance of early diag-
nosis and treatment of LCH. The diagnosis of LCH requires 
histological and immunophenotypic examination of lesional 
tissue. Bridges should be built with pediatric specialists to 
provide an appropriate and sufficient treatment. Comprehen-
sive oral health management will facilitate the growth and 
development of the teeth, as well as the occlusion and the 
jaws for children with LCH.
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