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Objective: Langerhans cell histiocytosis (LCH) is a rare neoplastic proliferative disorder and there are relatively few studies on the
treatment of pediatric patients in early childhood with orbital LCH.

Materials and Methods: This case report describes the treatment experiences of two pediatric patients with LCH who presented
with similar clinical characteristics. They each had temporal orbital lesions, but the severity of their symptoms varied. Both patients
underwent subtotal tumor resection. Postoperatively, only Patient 1 received low-dose chemotherapy and corticosteroid therapy.
Results: During the six-year follow-up period, Patient 1 exhibited no recurrence, whereas Patient 2 who developed recurrent systemic
symptoms including cranial and cutaneous manifestations was subsequently treated with chemotherapy and hormonal therapy in the
pediatrics department.

Conclusion: Based on our case observations and literature review, we realize that the early and accurate diagnosis of pediatric focal
orbital LCH remains challenging. Meanwhile, the combination of surgery and chemotherapy yields satisfactory outcomes in young
pediatric patients with orbital LCH, with a low recurrence rate.
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Introduction

Langerhans Cell Histiocytosis (LCH) is a rare condition, affecting approximately 4-9 children per a million under the age
of 15, and is more common in children around the age of 3 years, with a high rate of recurrence.’> > The pathology of
LCH centers on the overgrowth of immature dendritic cells, which infiltrate various body systems, including bones,
marrow, skin, CNS, lungs, liver, spleen, and lymph nodes, leading to a spectrum of clinical presentations.6_8 LCH is
categorized by the extent of organ involvement into single-system and multi-system diseases, each with distinct treatment
approaches.”!'® Unifocal LCH is often misdiagnosed when multisystem lesions presents with isolated lesions.'' The
scope of the disease, age factors and early treatment response are important prognostic factors.'? The most frequently
affected sites are the skull (80%) and skin (33%),”'® with orbital lesions seen in 20% of bone-damaging LCH case.'
Orbital LCH can lead to significant ophthalmic symptoms such as soft tissue masses, pain, exophthalmos, and limited
ocular mobility, seriously impacting children’s ocular development and risking craniocerebral damage.'* The differential
diagnosis includes orbital cellulitis, inflammatory pseudotumor, orbital bone tumors, and rhabdomyosarcoma.'> The
rarity of LCH and the unique aspects of pediatric care mean that research on orbital LCH in children is insufficient and

controversial, resulting in delayed or inappropriate treatment, and sometimes permanent disability.'® This case report
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details the treatment and follow-up process of two male patients aged 3 years with orbital LCH from the same area.
Herein, by summarizing recent literature on similar cases, an inductive analysis is made on the disease characteristics and
key points of attention for pediatric patients with orbital LCH.

Case Presentation

Patient |
A 3-year-old boy presented with a two-month history of right eye swelling that progressively worsened, accompanied by
pain. There was no relevant family medical history. On specialist examination, the right upper eyelid appeared red and
swollen, with a palpable mass on the temporal aspect (soft, smooth, non-tender, ill-defined, and minimally mobile). There
was associated mild proptosis with inferomedial deviation and severe ptosis. Conjunctival congestion was mild, and the
pupillary light reflex was normal. Visual acuity and intraocular pressure were within normal limits (Figure 1A).
Laboratory tests revealed a leukocyte count of 11.23x10%/L with eosinophils at 10.6% and lymphocytes at 53.2%.
Coagulation profiles, liver and renal functions, blood glucose, and urine analyses were unremarkable. No systemic
abnormalities were found in the skin, lungs, brain, or other tissues. Computed tomography (CT) scan of the cranium and
orbit indicated osteolytic lesions of the right supraorbital wall and zygomatic prominence, with an associated soft tissue
mass (Figure 1B). Magnetic resonance imaging (MRI) showed a right superolateral orbital soft tissue mass involving the
lacrimal gland and multiple enlarged lymph nodes in the right submandibular and neck regions (Figure 1C-F).

Figure | The pre-treatment and post-treatment data of patient |. (A) Swelling and redness of the right upper eyelid with severe ptosis. (B—F) are CT scan and MRI images
of patient | respectively. Red arrows show patient I’s right orbital mass and adjacent orbital bone lesions, and the yellow arrow in figure (F) shows enlarged lymph node.
(G and H) present the partial orbital masse and its corresponding histopathological image, respectively. (I) is the postoperative recovery photo of patient |.
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After careful review of the indications for surgical intervention, the patient underwent right anterior orbital explora-
tion and subtotal tumor resection under general anesthesia. Postoperatively, the resected tissue was sent for pathological
examination, which confirmed LCH (CD207+, CDla+) (Figure 1G and H). The patient recovered well from surgery
(Figure 1I). Given the child’s pronounced symptoms, large mass, and lymph node involvement, we administered
chemotherapy and steroid therapy (vincristine + prednisone) for nearly a year after the initial month. The patient
remained recurrence-free during a six-year follow-up.

Patient 2

A 3-year-old boy presented with a left upper eyelid bulge for over two months and occasional left-sided pain, with no
family history of note. On specialist examination, there was mild ptosis of the left upper eyelid and a caraway bean-sized
swelling in the superolateral orbit (soft, ill-defined, immobile, non-tender, without skin redness or swelling). The left
globe was not visibly deviated, and extraocular movements were full (Figure 2A). Visual acuity was 0.8, intraocular
pressure measured 15 mm Hg, and funduscopic examination was incomplete. Blood work revealed a white blood cell
count of 11.91x10%/L with lymphocytes at 7.92x10°/L, constituting 66.5% of the total. Other tests, including coagulation
profiles, liver and renal functions, blood glucose, and urine analysis, were unremarkable. Systemic examination showed
no significant abnormalities in the skin, lungs, or other tissues. A CT scan revealed soft tissue density in the
supratemporal left orbit and osteolytic lesions at the frontal bone on the temporal side (Figure 2B-D).

The patient underwent left eye anterior orbital exploration and subtotal tumor resection under general anesthesia.
Pathological examination confirmed LCH (Langerin+, CD1a+) (Figure 2E and F). Postoperatively, the patient received
tobramycin and dexamethasone eye ointment (5 mg once daily) and ibuprofen suspension (3mL twice daily), recovered
well, and had no significant complications (Figure 2G-J). However, over a six-year follow-up, the patient experienced
two recurrences starting the second-year post-surgery, underwent repeated chemotherapy, and currently maintains
a stable condition.

Literature Review

We conducted a narrative review of pediatric cases involving orbital lesions of Langerhans Cell Histiocytosis (LCH)
within the same age bracket of 1 to 6 years, spanning the past two decades. The diagnostic criteria for LCH are based on
the 2022 international expert consensus.'’ According to this criterion, there were 28 pediatric patients screened through
PubMed and Embase databases (Table 1). The average age at diagnosis was 3.1 years, with a male preponderance at
68%. The majority of the cases presented with monocular involvement, and all exhibited osteolytic changes affecting the
orbital bones. The initial clinical presentations were diverse, with eyelid swelling observed in 22 cases, proptosis in 8
cases, and restricted ocular motility in 3 cases. Diagnosis was established through a synergistic approach combining
pathological findings with clinical manifestations.

The treatment regimens were categorized into three distinct groups: a combination of surgical intervention and
chemotherapy was administered in 20 cases, chemotherapy alone in 5 cases, and surgical resection in 3 cases. The
patients were followed up over an average period of 48.8 months, during which two recurrences were noted—both in
patients who had initially received surgery plus chemotherapy and recurred nearly five years post-treatment. While
precise data on the recurrence rate for children with orbital LCH treated surgically are lacking, it is noteworthy that the
reactivation rate for single-system unifocal LCH after initial treatment has been reported to be as high as 17.4%,% which
compares with the significantly lower recurrence rate of early surgery combined with chemotherapy.

Discussion

In ophthalmic clinical practice, achieving accurate diagnosis and implementing effective therapeutic interventions for
pediatric orbital LCH pose significant challenges. The difficulty of the former lies in the fact that LCH is a very rare
disease, which is prone to affect multiple systems throughout the body, and young pediatric patients generally have a low
degree of cooperation during the physical examination process. Fortunately, pathological results can be an important
basis for the final diagnosis of this disease.'” The difficulty of the latter is that there are few studies on this disease at
present, and the therapeutic effect varies greatly. Therefore, the treatment of orbital LCH is still controversial.*'* Some
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Figure 2 The pre-treatment and post-treatment data of patient 2. (A) Patient 2 showing swelling of the lateral halve of upper eyelid and superolateral periorbital area. (B—D)
are left orbital masses and adjacent orbital bone lesions of patient 2. (E and F) present images of the partial orbital masse and the pathological results of resected masse. (G) is
the postoperative recovery photo of patient 2. (H-J) On CT scans, small amount of inflammatory tissue is found and the healing of orbital bone is observed. The red arrow
shows the lesion of patient 2’s left eye.
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Table | A Literature Review of Cases of Young Pediatric Patients with Orbital Langerhans Cell Histiocytosis (LCH)

Study No. of Mean Age Presenting Complaint Lesion Location Management Mean Follow- Recurrence
Cases (Years) Up
Mayuresh Naik,,'® 2018 | 2 Painless progressive lump Right infratemporal CT(VB)+ST 2 years Nil
periorbital
Tariq Alzahem.,'? 2023 3 29 Upper eyelid swelling, displacement of Periorbital superior SSE+CT (VB)+ ST 46.5 months Nil
the eyeball, drooping eyelid temporal
Kirthi Koka,,'? 2020 3 36 Upper eyelid swelling, Proptosis Parietal orbit, CT (VB)+ ST 34 months Nil
supratemporal
periorbital
Hayyam Kiratli,2° 2013 8 27 Upper eyelid swelling, Proptosis Parietal orbit, SSE + CT (VB) 48.9 months | case
supratemporal,
infratemporal
Neda Esmaili.,'* 2016 4 2.1 Upper eyelid swelling, erythema, Parietal orbit SSE+CT (VB)+ ST 5 years | case (Relapse
Proptosis in the fifth year)
Martina C. Herwig.,z' 2013 | 3 Upper eyelid swelling Parietal orbit CT (etoposide) 11 years Nil
A. Kaan Giindiiz,?? 2018 | 33 Upper eyelid swelling Parietal orbit SSE+CT (VB)+ ST 2 years Nil

Abbreviations: SSE, Surgical subtotal excision; CT, Chemotherapy; VB, Vinblastine; ST, Oral steroids.

research has indicated that children presenting with unifocal orbital LCH may be managed similarly to those with
unifocal LCH in other tissues. This approach advocates for a more conservative treatment strategy, which involves
surgical subtotal resection of the tumor, complemented by local injection of corticosteroids.**** In the case of multi-
systemic orbital LCH, particularly when it involves organs with significant risk, a consensus among scholars leans
towards a more comprehensive treatment approach. This typically involves a combination of surgical intervention to
address the orbital lesions, alongside chemotherapy to target the systemic aspects of the disease. This dual approach aims
to effectively manage both the local and systemic manifestations of LCH, ensuring a more holistic treatment strategy for
affected children.'>?® However, it is worth noting that LCH disease is prone to affect multiple systems, and the diagnosis
of single-focal orbital LCH in children often requires special attention. In recent years, there has been a paradigm shift in
the management of orbital LCH, particularly following its reclassification as an inflammatory medullary tumor.>' This
new understanding has prompted an increasing number of studies to contemplate the surgical and chemotherapeutic
regimen as a standard treatment option for all types of orbital LCH lesions. The evolving perception of LCH as an
inflammatory myeloid tumor has led to a reevaluation of the therapeutic strategies, with a growing emphasis on the
potential benefits of combining surgical intervention with chemotherapy. This integrated approach is believed to offer
a more effective means of addressing the complex inflammatory and neoplastic characteristics of orbital LCH, thereby
optimizing outcomes for affected patients.'’

The two pediatric patients discussed in this article were both 3 years old, aligning with the peak age of onset for LCH.
By integrating the patients’ medical histories, clinical presentations, imaging studies, and pathological assessments,
a definitive diagnosis of LCH was established. Both children presented with localized periorbital masses and evidence of
orbital osteolytic lesions. However, upon thorough evaluation, no additional systemic involvement was detected, except
for patient 1, who also had involvement of nearby lymph nodes. Tailored treatment approaches were adopted for each
child based on their specific condition. Both underwent subtotal resection of the mass, but patient 1 received adjuvant
therapy with steroids and vincristine for one-year post-surgery. At the 6-year follow-up, patient 1 maintained stable
disease with no significant recurrence. Regrettably, despite patient 2 having a unifocal lesion, the disease recurred shortly
after surgery, with a total of two recurrences observed. This observation draws our attention to the possible significant
role of early chemotherapy in children with orbital LCH, particularly those with unifocal lesions. It underscores the need
for a more comprehensive approach that takes into account the potential for recurrence, even in cases that initially appear
to be localized.

1. Age Considerations. While some studies have suggested varying treatment strategies for LCH based on the focality
of lesions—differentiating between unifocal and multifocal presentations—they have not paid sufficient attention to
crucial factors such as age differences.?” It is essential to recognize that pediatric patients constitute the majority of LCH

cases, and there is a correlation between earlier onset and both a higher recurrence rate and a poorer prognosis.28 This
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correlation underscores the importance of considering appropriate treatment options for pediatric patients with unifocal
LCH, as their age may significantly impact both the treatment approach and the anticipated outcomes.

2. Orbital LCH Lesions and Their Risks. Orbital LCH lesions inherently carry a high risk due to the ill-defined tumor
margins, which complicates complete surgical excision. Although current evidence does not suggest that LCH with
localized cranial involvement is prone to transformation into high-risk Central Nervous System (CNS)-LCH,'**° the
proximity of orbital LCH to the cranial brain poses a risk of meningeal breach and potential impact on vital intracranial
structures.'***3! Furthermore, the majority of orbital masses are poorly demarcated, complicating attempts at complete
surgical resection. Taking into account the collective expertise from multiple disciplines, including oncology and
hematology, it seems prudent to administer postoperative chemotherapy. This integrated approach aims to mitigate the
risks associated with incomplete resection and the potential for disease progression or transformation.*>

3. Based on a review of recent literature regarding diseases of a similar nature, the overall effectiveness of combining
surgery with chemotherapy in children with orbital LCH lesions is relatively positive, and the recurrence rate is low
(Table 1). In our case report, the benefits of early implementation of a combined surgical and chemotherapeutic approach
for such patients are also underscored. Recent studies have demonstrated that the combination of surgery and
chemotherapy yields satisfactory outcomes in children with orbital LCH, with a notably low recurrence rate as presented
in Table 1. Our case report further emphasizes the advantages of promptly employing a multimodal treatment strategy
that includes both surgery and chemotherapy for pediatric patients with this condition.

4. Due to the limited compliance often exhibited by young pediatric patients, conducting comprehensive and
systematic examinations can be troublesome, underscoring the importance of prompt and appropriate treatment. LCH,
being a rare disease, is difficult to diagnose routinely, with diagnosis primarily relying on the collective assessment of
pathological findings and clinical signs.'> Consequently, most ophthalmologists are prone to misdiagnosing or over-
looking the condition.*® Furthermore, children may not readily recognize early multisystem symptoms and are less
capable of enduring the extensive systemic examinations that adults can tolerate, further elevating the risk of misdiag-
nosis. Therefore, the diagnosis of isolated orbital lesions requires careful consideration and a high index of suspicion.

Based on the analysis presented, we suggest that the early adoption of surgery combined with chemotherapy in
children with orbital LCH may be considered as an important intervention, regardless of the unifocal or part of a multi-
systemic lesions, provided there are no overt contraindications and the child’s physical condition permits such treatment.
The following recommendations are offered: 1. In clinical practice, ophthalmologists should actively consider the
possibility of orbital LCH lesions and differentiate them from conditions like cellulitis promptly, especially when
encountering pediatric patients with periorbital mass and evidence of osteolytic changes in the orbital bones. 2. Upon
diagnosing a child with orbital LCH, it is imperative to conduct a thorough examination of multiple organ systems,
including but not limited to other bones, skin, hematopoietic system, lymph nodes, ears, lungs, central nervous system,
liver, and spleen. Involvement of high-risk organs (eg, CNS, liver, spleen, bone marrow) may portend a poor prognosis,3 4
necessitating more aggressive treatment strategies and vigilant follow-up. 3. Pediatric patients may experience their
common chemotherapy-related complication compared to adults, which can raise concerns for ophthalmologists.***
Engaging multidisciplinary teams, including oncologists and hematologists, can aid in treatment and mitigate the risks
associated with therapy. 4. The literature reviewed in this paper often lacks detailed clinical treatment data. Additionally,
variations in surgical approaches and chemotherapy protocols across different studies may contribute to differing
treatment outcomes. It is encouraged that more ophthalmic clinicians report the treatment details of such cases and
contribute to the research and statistical understanding of these patient populations. 5. The perception of LCH has
evolved from a reactive proliferation of Langerhans cells to that of inflammatory myeloid tumors, and from immune
disorders to malignant tumors.?’** Consequently, new insights into treatment strategies are continuously emerging. With
60% of LCH patients exhibiting BRAF oncogene mutations®” targeted therapies against BRAF-V600E mutations and
MAPK pathway activation are also areas of intense research.***' Furthermore, hematopoietic stem cell transplantation is
a potential treatment option for patients with high-risk organ involvement.*?

Multidisciplinary familiarity with LCH is critical for ophthalmologists and practitioners, as it affects multiple systems
within the body, including some vital organs, making it prone to missed and delayed diagnoses.
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Conclusions

The LCH presentation with orbital bone involvement is an exceedingly rare condition, and there is a paucity of definitive
evidence to guide early diagnosis and treatment in the population of young children. Through our case observations and
literature review, we advise a thorough systemic examination for young children with focal orbital LCH to rule out multi-
system lesions. In addition, we also recommend the combined treatment of surgery and chemotherapy for young children
with orbital LCH and provide close follow-up.

Abbreviations
LCH, Langerhans cell histiocytosis; CT, Computed tomography; MRI, Magnetic resonance imaging; MAPK, Mitogen-
activated protein kinase.
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