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ABSTRACT 

Langerhans cell histiocytosis is a rare disease with abnormal accumulations of 

Langerhans cells in different body organs. The skeletal system is a commonly the 

affected site in pediatric populations, and treatment modalities are varied according to 

the affected sites and the extent of the disease. We present the clinical details of a 12-

year-old girl patient diagnosed with single-system multifocal skeletal involvement 

(SS-LCH). The scans of her spine revealed a full collapse fracture of the seventh 

thoracic vertebral body, along with other lytic lesions affecting the vertebrae at levels 

D2, D5, and L1. The patient had chemotherapeutic treatment in accordance with the 

established guidelines for Langerhans cell histiocytosis. The radiographic features 

alone may evoke a higher level of suspicion for Langerhans cell histiocytosis (LCH), 

but they lack sufficient diagnostic capacity on their own. Histopathological 

examinations are necessary to definitively establish or rule out a diagnosis of 

Langerhans cell histiocytosis (LCH). Prompt medical intervention is necessary in 

order to halt the advancement of the disease and mitigate the need for more intrusive 

therapeutic measures. 
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INTRODUCTION 

Langerhans cell histiocytosis (LCH) is 

a rare disorder characterized by 

abnormal neoplastic proliferation of 

the dendritic cell of myeloid origin that 

is driven by mutations in the mitogen-

activated protein kinase pathway [1-3]. 

The identification of oncogenic BRAF 

or MAP2K1 mutations in most cases 

of LCH suggests that it is a clonal 

neoplasm [4,5]. Krooks et al, initiate 

the development of diagnostic criteria 

aimed at facilitating early and accurate 

diagnosis and treatment of LCH [6].  
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LCH has a clinical presentation that 

has the potential to overlap with 

several other medical conditions, such 

as cutaneous metastasis, particularly in 

cases of leukemia, neuroblastoma, and  

rhabdomyosarcoma [7]. Additionally, 

LCH may have similarities with 

seborrheic dermatitis, psoriasis, and 

atopic dermatitis. The acquisition of a 

biopsy specimen is essential in order to 

establish a diagnosis of LCH [8]. 

However, it is important to note that 

the presence of Langerhans cell 

reactivity alone is not sufficient to 

confirm a diagnosis of LCH. Instead, 

the diagnosis should be made in 

consideration of the relevant clinical 
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context. Immunohistochemistry 

staining for CD1a / S100 antigens is 

needed for the diagnosis of LCH [2,9]. 

Bone marrow aspiration and biopsy 

specimens are recommended for 

individuals who are suspected of 

having multisystem illness and present 

with cytopenia. The purpose of these 

procedures is to investigate and 

eliminate other potential causes of 

bone marrow failure, such as leukemia 

[6]. 

LCH is considered a sporadic disease 

despite a literature report of possible 

genetic predisposition, predominantly 

reported in younger age groups with an 

estimated annual incidence of 6–8 

cases per million children in 

comparison to 1–2 cases per million 

reported for the adult age group 

[10,11]. All body organs are at risk of 

clonal infiltration of LCH, with 

skeletal predominance at 65–80% [12-

14]. The risk stratification of LCH 

ranges from a single system-affected 

LCH (SS-LCH) with unifocal or multi-

focal bony lesions to a multisystem 

LCH (MS-LCH) [14]. All bones could 

be affected by LCH, although the skull, 

ribs, and pelvis are commonly 

involved [15]. Single-system unifocal 

skeletal involvement is the 

predominant presentation of cases 

previously reported [16]. 

The treatment, outcome, and follow-up 

protocol of bone involvement in LCH 

have multiple varieties from one place 

to another. The protocols range from 

conservative measures for single 

lesions to chemotherapy and 

radiotherapy for selected scenarios 

[16,17]. For disorders that are resistant 

to vinblastine, prednisone, or salvage 

therapy, hematopoietic stem cell 

transplantation provides an additional 

efficacious therapeutic alternative [18]. 

We report this unusual presentation of 

spinal LCH with compressed fractures 

of vertebrae and multiple lytic spinal 

lesions on the imaging study.  

The protocol of treatment was 

approved by the local institutional 

committee review board at the national 

cancer institute in Misurata, Libya (No. 

06/2023). The parents declare consent 

for the publication of their child's data. 

 

Case report 

A 12-year-old female, previously 

healthy, presented with back pain that 

evolved over 7 months. She was 

evaluated initially, had no laboratory 

abnormalities, and was treated with an 

oral analgesic. She comments that the 

pain increased in severity over time 

and radiated to the lower extremities. 

Afterward, she was evaluated by 

imaging studies (CT and MRI). 

Examinations of the spine showed a 

complete collapse fracture of the 

seventh thoracic vertebral body with 

other lytic lesions involving the spine 

(D2, D5, and L1). 

She underwent internal fixation of a 

vertebral fracture, and a biopsy was 

performed. Histologic examination of 

biopsied tissues showed diffuse 

infiltration of small lymphocytes 

admixed with ovoid histiocytic cells 

with eosinophilic cytoplasm, some of 

which have grooved nuclei. 

Immunohistochemical staining showed 

diffusely positive S100 for Langerhans 

cells, which consists of the diagnosis 

of LCH.  

Postoperatively and after the diagnosis 

of LCH has been established, 

involvement of other organs and 

disease staging according to the 

clinical, laboratory, and radiologic 

criteria have been made (Table 1)[14]. 

To highlight in this case, comparative  

http://www.misuratau.edu.ly/journal/mmsj
http://www.misuratau.edu.ly/journal/mmsj


LANGERHANS CELL HISTIOCYTOSIS             Sarah M. Alfaqaih et al….. 

 

 

55 
MMSJ Vol.5 Issue 2 (Winter 2023)                                                     http://www.misuratau.edu.ly/journal/mmsj 

radiologic survey results between 

initial imaging and a postoperative 

radiologic skeletal survey showed a 

progressive course of LCH at the level 

of the skull bone (parietal and frontal 

bone) over a period of about 4 months. 

She has single-system (bone) 

involvement with a multifocal lesion 

(SS-LCH multifocal) and no special 

sites or risk organs affected.bb . 

This patient received chemotherapy 

protocol according to Langerhans cell 

histiocytosis guidelines [14,19]. She 

received a total duration of 12 months. 

She conducted initial treatment course 

1 for 6 weeks duration including 

prednisolone (PRED) 40mg/m2/day 

orally, weekly reduction after week 4, 

and Vinblastine (VBL) 6mg/m2 i.v 

bolus weekly). She has been evaluated 

for response post initial course1 and 

revealed a static disease course. Then 

she proceeded to course 2 of initial 

treatment from week 7 to week 12 

includes (PRED 40mg/m2/day orally, 

weekly for 3 days, and VBL 6mg/m2 

i.v bolus weekly), (Figure 1). Re-

evaluation of the response by 

radiographic skeletal survey confirms a 

complete response off therapy for 

initial courses of treatment in favor of 

the absence of previously seen lytic 

lesions of vertebrae and skull bones. 

According to treatment guidelines, she 

proceeds with continuation treatment 

to complete 52 weeks of protocol that 

includes (PRED 40mg/m2/day orally 

for 5 days Q 3 weeks and VBL 

6mg/m2 i.v bolus Q 3 weeks). We do 

not observe significant side effects 

throughout the treatment course. The 

end-of-treatment evaluation showed a 

complete response and close follow-up 

was advised every six weeks, 12 weeks 

for clinical and laboratory evaluation 

respectively. The reported case 

followed closely and last follow-up at 

23 months post off-therapy and has no 

signs of disease relapse.   

 
 

Figure (1): The Histiocyte Society protocol of treatments, “Created with 

BioRender.com.”   
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Discussion  

This report focuses on the multifocal 

bone-single system affected by LCH. 

LCH is mostly reported in the first and 

second decade (between 5 and 20 years 

of age)[20]. The skeletal system 

affected by LCH typically involves flat 

bone, particularly the craniofacial 

region in pediatric and adult age 

groups [12, 21-23], Table 2, shown the 

literatures review of variety of 

presentation and modules of 

treatments. Imasuku et al.[21], reported 

that skull bones are mostly affected 

followed by the spine then lower 

extremities and there is no significant 

reporting about literality. LCH-spine, 

Abdelaal et al.[12], was involved in 15 

patients (8.1%). The dorsal vertebrae 

were the most commonly affected (8 

cases), followed by the cervical spine 

in (5 cases) and the lumbar spine in (4 

cases). Whenever bone LCH is 

confirmed, it is crucial to determine 

either single system, multisystem, 

focal bone, multifocal bone or involves 

"risk" bone:(lesions in the orbital, 

temporal, mastoid, sphenoidal, 

zygomatic, or ethmoidal bones; the 

maxilla or paranasal sinuses; or cranial 

fossa; with intracranial soft tissue 

extension)[14].  

The clinical presentation of LCH 

varies from pain, pathological fracture, 

painless deformity, and swelling [17, 

21, 22, 24]. Vadivelu, et al and 

Buonocore, et al.[24, 25], they present   

(case 1), 11-month-old; (case 2), three-

years-old, complains of lower limb 

weakness and reported to have 

multiple spine lytic lesions with 

collapsed (T3), (T6, L4) vertebrae 

respectively. Our reported case 

presented with back pain of long 

duration and kyphosis later on, which 

was confirmed by an imaging study of 

a compressed fracture of thoracic 

vertebrae that required surgical 

intervention. The various options of 

treatment have been conducted for 

LCH including observation, oral 

indomethacin, corticosteroid, 

excisional biopsy, bone grafting, 

immobilization, radiofrequency 

ablation, and chemotherapy. According 

to the disease burden treatment line is 

crucial to select. However, in 

multifocal bone-LCH and isolated-

LCH of critical anatomic sites, 

treatment with systemic chemotherapy 

may have resulted in a lower incidence 

of reactivation and minimized 

morbidity [22, 26]. 

Several protocols have been conducted 

over the last 20 years. However, 

combined prednisolone(PRED) and 

Vinblastine(Vinbl) were recommended 

by LCH society for MFB-SS-LCH 

without risk of bone affected[19]. 

PRED/Vinbl are commonly reported 

by literature with significant responses 

achieved [14, 21, 22, 27].  Abdelaal et 

al. [12], only observation and follow-

up for the affected patient were 

reported. They were immobilization, 

fixation of critical anatomic sites 

(vertebrae compressed fracture), 

biopsies, and indomethacin. The result 

of to mean time to partial bone 

remolding was 2.3 months. The mean 

follow-up duration was 53.3 months 

(0.2 m– 120.7 m). on the other hands, 

the disease progression and 

reactivation that occurred within two 

years from initial diagnosis have been 

reported[22]. Our mentioned case was 

presented earlier with multifocal spinal 

lytic lesions which progressed over 

four month’s period before initiation of 

treatment. Therefore, as a consequence 

of delayed diagnosis, disease 

progression or reactivation for MFB-

SS permanent consequences mush 

higher documented. The number of 

bone lesions has a significant 

correlation with reported sequel[22]. 

The literature review of single system 

multifocal skeletal involvements were 

reported by:- (1) Abdelaal, et al. [17], 

they reported 65 cases, there age 
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ranged from 0.48-12.36 years 

(4.27±3), presenting symptoms were 

pain and fracture deformity, the 

involved skeletal site were craniofacial 

5 cases, spine 15 cases, pelvis 15 

cases, tibia 3 cases, shoulder girdle 6 

cases, forearm 2 cases and femur 19 

cases. (2) Vadivelu, et al [25], they 

reported one case, 13 months age, 

presenting symptom was lower 

extremity weakness, the involved 

skeletal site was multiple spine lytic 

lesion with collapsed T3 vertebrae with 

compressed mass. (3) Imashuku, et al. 

[21], they reported 67 cases, the 

involved skeletal site were, skull 65 

cases, facial bone 8 case, spine 41 

cases, upper torso 23 cases pelvis 22 

cases, femur head 4 cases, femur  9 

cases, tibia 2 cases, fibula 1 case and 

not specified 2 cases. (4) Buonocore, et 

al. [24] they reported one case, 3 years 

old,  presenting symptom was pain, the 

involved skeletal site were  multiple 

spine lytic lesion with collapsed T6, L4 

vertebral bodies and compressed soft 

tissue mass. (5) Titgemeyer, et al.[22], 

they reported 34 cases, there age 

ranged from 10 months -17.1 years 

(7.27±12.5), the  presenting symptoms 

were pain and swelling, the involved 

skeletal site were skull, spin and long 

bones. 

 

CONCLUSION 

While the LCH is a rather uncommon 

condition, it should be taken into 

consideration as a potential component 

of the differential diagnosis. The 

radiologic imaging characteristics in 

isolation may elicit a greater degree of 

suspicion for Langerhans cell 

histiocytosis (LCH), but they do not 

possess enough diagnostic capability 

alone. Histopathological investigations 

are required in order to confirm or 

exclude a diagnosis of Langerhans cell 

histiocytosis (LCH). There is currently 

no generally recognized standard of 

care for the treatment of Langerhans 

cell histiocytosis (LCH). Nevertheless, 

the therapeutic approach should be 

tailored to each patient, taking into 

consideration their specific clinical 

characteristics such as 

neurologic impairment, the anatomical 

site of the disease, and the level of 

involvement that is demonstrated by 

radiographic scanning. Multifocal bone 

LCH without "risk" bone involvement 

an effective early systemic therapy 

could be beneficial and prevent disease 

burden.   
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