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INITIAL PRESENTATION
Chief Complaint: Left eye pain
History of Present lliness:

A 24-year-old previously healthy female presented for acute onset left eye pain. She noticed gradual onset left superolateral orbital
pain with accompanying edema and erythema of the left upper eyelid starting about 2 weeks prior to presentation. She could not
recall any inciting or alleviating factors to her condition. Eyelid swelling improved after treatment with a course of amoxicillin-
clavulanate. She denied changes in visual acuity, diplopia, history of sinus infection, trauma, and headache over this period of time.

Past Ocular History:

e None
Medical History:

e None
Medications:

e None
Allergies:

e None
Family History: :

e Non-contributory
Social History:

e Non-smoker
Review of Systems:

e Others as per HPI

OCULAR EXAMINATION

e Visual Acuity without correction (Snellen):
o Right eye (OD): 20/20
o Left eye (0S): 20/201 ft

e Ocular Motility:
o Fullin both eyes (OU)



e Intraocular Pressure (IOP) (Tonopen)
o 0OD: 14 mmHg
o 0S:17 mmHg

e Pupils
o 0OD: 4 mm in dark, 2 mm in light, no relative afferent pupillary defect (RAPD)
o 0S:4 mm in dark, 2 mm in light, no RAPD

e Confrontation Visual Fields
o Full to finger counting OU

e External
Minimal tissue edema and erythema of the left upper eyelid with 0.5 mm of left ptosis (MRD1 of 3.5 mm OS and 4.0 mm OD;
see Figure 1) and mild tenderness to palpation. There was 1.5 mm of proptosis by Hertel exophthalmometry on the left. 0Omm
of lagophthalmos OU. No hypoglobus noted.
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Figure 1: External photograph.
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e Slit Lamp Exam

Lids/lashes: Mild eyelid edema and erythema OS. Normal OD
Conjunctiva/sclera: Clear and quiet OU

Cornea: Map dot fingerprint lines OU

Anterior chamber: Deep and quiet OU

Iris: Normal architecture OU

Lens: Clear OU

O O O O O o

¢ Dilated fundus examination (DFE)

o Adenoid cystic carcinoma
Pleomorphic adenoma
Reactive Lymphoid Hyperplasia
Orbital lymphoma
Mucoepidermoid carcinoma
Preseptal-cellulitis

O O O O ©o



Rhabdomyosarcoma

Neuroblastoma
Cavernous Hemangioma

O O O o

Langerhans Cell Histiocytosis

CLINICAL COURSE

CT imaging obtained showed a dense osteolytic lesion in the left frontal bone in the region of the lacrimal gland fossa (Figure 2).
Magnetic resonance imaging (MRI) of the orbit with contrast was obtained and revealed an enhancing lesion in the superolateral
aspect of the left orbit which appeared to arise within the lacrimal fossa (Figure 3).
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Figure 2: Maxillofacial CT without contrast. Coronal section through the orbits demonstrates a dense osteolytic lesion in the left frontal bone in
the region of the lacrimal gland fossa. Bone windowing of the same CT cut is shown in the image below. Th.
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Figure 3: MRI of brain and orbit with contrast. A) Coronal T1-weighted post-contrast fat-suppressed view demonstrating a 1.4 cm x 1.3 cm
enhancing lesion of the superolateral orbit which is hypointense to extraocular muscles. There is extension through the frontal bone with
intracranial enhancement and dural thickening (arrowhead). B) Apparent diffusion coefficient, axial view, demonstrating diffusion restriction
(arrow).
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Figure 4: Intraoperative photograph showing exposed left superior orbital rim with a reddish-brown, gelatinous, and friable lesion in the lacrimal
gland fossa (arrow). A discontinuity in the frontal bone was noted in the fossa (not
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An anterior orbitotomy via an eyelid crease incision was performed and biopsy obtained. (Figure 4). Frozen section analysis
revealed no carcinomatous cells and demonstrated infiltration of acute on chronic mixed inflammatory cells. Flow cytometry
showed an atypical (53%) population of large histiocytic/monocytic cells which was confirmed on histopathologic evaluation with
immunohistochemistry to be consistent with a Langerhans Cell Histiocytosis.

The patient was referred to an oncologist at UIHC before consulting with an additional local oncologist. Due to the location of the
lesion with intracranial extension, this was considered a high-CNS risk lesion. A workup for central diabetes insipidus was
undertaken (see Discussion) and was negative. Mutational analysis revealed a deletion in mitogen-activated protein kinase
(MAP2K1; gene variant D43_F53delinsGAL; DNA change ¢.132_162delinsGGGGCGC). She was referred for treatment with
cytarabine under the care of her local oncologist.

DIAGNOSIS

Langerhans Cell Histiocytosis

DISCUSSION

Overview



Langerhans cell histiocytosis (LCH) is defined by proliferation of Langerhans cells. Formerly known by several names including
"histiocytosis X', the term Langerhans Cell Histiocytosis was established in 1987 by the Histiocyte Society (1). LCH was initially
thought to consist of three major subtypes: eosinophilic granuloma (solitary lytic bone lesions), Hand-Schuller-Christian disease
(multifocal lytic bone lesions, proptosis, and diabetes insipidus), and Letterer-Siwe disease (disseminated, multisystem disease).
However, LCH was subsequently recognized as a spectrum of disorders ranging from solitary, unisystem lesions to disseminated,
multisystem disease (2). A variety of different classification systems based on the disease's biological origin and behavior have
also been proposed, but are beyond the scope of this discussion.

Etiology/Epidemiology

LCH is considered a disease of childhood with a peak age of onset between 1 to 4 years (3). The incidence of LCH ranges from 2.6
to 8.9 per 100,000 children per year. In children younger than 1 year, the incidence ranges from 9 to 15.3 per 100,000, while the
incidence in children older than 10 years ranges from 0.7 to 2.0 per 100,000 (2). However, LCH can occur at any age, with reports of
cases in patients up to age 83 years (4). A review of 541 LCH cases by Islinger et al showed that 39% of patients were older than 21
years, with the mean age of disease onset in adult patients at age 32 years (5).

The sex distribution of LCH is debated. Islinger et al. reported both genders are impacted equally throughout childhood. They also
noted a male predominance in adults (5) while others have reported male predominance at all age ranges (2 ,3). Differences in LCH
incidence between race and ethnicity have also been observed. Hispanics have been shown to develop multisystem LCH at a
higher rate when compared to white and black populations (6). SMAD6 has been shown to be a risk factor in genome wide
association studies for developing LCH in Hispanic populations, which may explain the disparity between ethnicities (7). There
does not appear to be any geographic association with developing LCH.

Pathophysiology

The underlying pathophysiology of these histiocytic disorders is not well understood. One theory regarding the pathophysiology of
LCH implicates abnormal immune regulation (8). This hypothesis was prompted by the positive disease response to anti-
inflammatory medications (i.e. corticosteroids) (8). Senechal et al. demonstrated a high number of T-regulatory cells in patients
with LCH. Their group hypothesized the accumulation of Langerhans cells is likely due to abnormal survival instead of clonal
proliferation secondary to T-regulatory cell signaling (9).

Recent work has focused on the involvement of the mitogen-activated protein kinase (MAPK) signaling pathway. BRAF(V600E)
oncogene is one of the genes within the MAPK pathway. Langerhans Cells with mutations of BRAF(V600E) have been reported in
55-63% of patients with LCH (10,11). Furthermore, Heritier et al showed LCH with the BRAF mutation were more likely to present as
"high risk" disease. High risk LCH entails a higher chance of multiorgan involvement (liver, spleen, skin, bone marrow, lungs, etc.),
increased resistance to therapies, and higher rates of reactivation (11). Our patient was found to have a deletion in the MAP2K1
gene, the clinical significance of which has not been fully elucidated (12). These mutated Langerhans cells secrete a variety of
cytokines. Specifically, receptor activator of nuclear factor kappa-B (RANK), receptor activator of nuclear factor kappa-B ligand
(RANKL), and osteoprotegrin have been shown to contribute to the osteolytic lesions, classically seen in LCH (13).p>

Signs/Symptoms
Ocular and Orbital Involvement

Typically, a patient may notice soft tissue fullness and erythema which is slowly progressive over weeks to months. Initially this
may be misclassified as periorbital cellulitis (14). Pain over the lesion is frequently experienced (5). 11-24% of all LCH cases involve
orbital structures, with the classic orbital presentation involving a lytic bone lesion in the superior or superolateral orbital region
(15). It is unknown why LCH frequently involves orbital structures. Proptosis is seen in approximately half of LCH cases with
posterior orbital involvement (14). Other reports have documented involvement of the eyelid, conjunctiva, caruncle, choroid, optic
chiasm, orbital apex, and cavernous sinus, in addition to presentation with an epibulbar nodule (2). Depending on the location of the
lesion, different cranial nerve palsies (CN VI and VII) have been reported. This can lead to ptosis, ocular abduction defects,
hemifacial paresis, and lagophthalmos (15).p>

Systemic Involvement

A list of commonly involved extraocular sites are noted in Table 1. CNS-involving lesions commonly involve the hypothalamic-
pituitary region, cerebellum, and brainstem (16). Central Diabetes insipidus (CDI) is a more common CNS manifestation of LCH.
This association is hypothesized to be due to LCH infiltration of the pituitary gland or anti-vasopressin antibody production (17). 10-
51% of CNS-involving LCH presenting with signs and symptoms of CDI. In many patients, CDI may develop after a diagnosis of LCH
is established (18).



1. Bone (77%)
1. Skull (27-28%)
2. Rib (8-25%)
3. Pelvis (8-10%)

Lymph nodes (19%)

Spleen (16%)

Organ system involvements

1. Bone (77%)
1. Skull (27-28%)
2. Rib (8-25%)
3. Pelvis (8-10%)

Liver (16%)

Oral mucosa (13%)td>

Lung (10%) Central nervous system (6%)

Laboratory Work-up

Workup for these conditions is broad, and is necessary to rule out underlying systemic disease. A complete physical exam in
addition to the below workup may help the clinician understand the breadth of disease.

Histology and Immunohistochemistry

The diagnosis of LCH is established with examination of tissue samples. Fine needle aspiration is not recommended due to the
possibility of inadequate tissue sample (2 ,14). The histiocytic infiltrate will predominantly consist of a clonal proliferation of
Langerhans cells that appear more like macrophages than their usual dendritic shape. Immunopositivity for neuronal markers S100
and CD1a will confirm the presence of Langerhans cells and, thus, a diagnosis of LCH. Additionally, giant cells, eosinophils,
lymphocytes, plasma cells, neutrophils, and macrophages are frequently observed in the field. On transmission electron
microscopy, the presence of Birbeck granules (small rod- or tennis-shaped bodies) are considered pathognomonic for LCH. (2)

Laboratory studies

All patients should receive a CBC with differential, complete metabolic panel, coagulation profile, urine analysis urine osmolarity,
and water deprivation test. Bone marrow biopsy and aspiration are also frequently recommended (2).

Imaging

Maxillofacial CT or MRI should be obtained evaluate involvement of the orbit, skull, remaining facial bones, and surrounding soft
tissues. A skeletal survey, skull series, chest radiograph, and PET scan should be performed to evaluate for systemic disease and
to serve as a baseline prior to treatment. Patients with suspected involvement of the liver or spleen should undergo dedicated
abdominal CT, MR, or ultrasound of these organs.

Treatment/Management/Guidelines

Management guidelines of LCH revolve around three categories of disease. These are unifocal, unisystem LCH (ex: isolated bone
lesion), multifocal, unisystem LCH (ex: multiple bone lesions), and multisystem LCH (ex: bone and liver involvement). Management
recommendations for each category is detailed in the paragraphs below.

Unifocal, Unisystem LCH

There are a variety of strategies for managing unisystem LCH. Treatment is chosen based on the perceived risk and location of the
lesion. Typically, solitary osseous lesions are addressed if they involve areas with CNS risk (skull, spine), weight bearing areas,
cause disfigurement, or develop in the pediatric population. If the lesion is small enough, it is recommended to curettage the lesion
with intralesional injection of corticosteroid to aid with healing (16). Systemic therapy is discussed below in the multisystem LCH
section.

Multifocal, Unisystem LCH and Multifocal, Multisystem LCH

These two classes of LCH disease are treated nearly identically. The age of the patient at disease presentation is commonly used
to choose treatment regimens. The most common induction regimen for children (age <20 years old) with multisystem LCH is
Vinblastine (6mg/m2 weekly intravenous bolus for six weeks) and Prednisolone (40 mg/m2/day orally for four weeks, and then
tapered over two weeks) (16). If the patient is over the age of 20 then it is recommended to use either Cytarabine or Cladribine.
Cytarabine is given at a dose of 100 mg/m2 for 5 days every 28 days (16). This regimen is preferred for adult patients with
multisystem LCH and who may have CNS involvement, but no risk organ (bone marrow, liver, spleen) involvement. Cladribine is the
preferred medication for patients with multisystem LCH who do exhibit risk organ involvement. Cladribine is typically given at a
dose of 6 mg/m2 for 5 days every 28 days (16). More recently, Cytarabine has been used to treat the pediatric population. Despite



improved therapies, disease recurrence occurs in approximately 1/3rd of patients (6). Guidelines for recurrence screening are not
formally established and commonly left to the discretion of the treating oncologist. Primary care providers should assist with
observing for signs of recurrence such as the development of diabetes insipidus.

ETIOLOGY/EPIDEMIOLOGY SIGNS
e Pathological proliferation of Langerhans Cells li> o Ophthalmic: proptosis, mechanical ptosis, cranial
e Estimated incidence of LCH is 2.6-8.9/100,000 nerve palsies, orbital lytic lesions, orbital/lid
children per year.and ischemia edema and erythema.
e Equal sex distribution in children with male e Bone: lytic lesions, most commonly the skull, ribs,
predominance in adults. and pelvis.
e Peak incidence in children aged 1 to 4 years. e Cutaneous: Eczematous rash, papules, ulcers.

e Lymph: anemia, thrombocytopenia, and/or
neutropenia with bone marrow involvement.

o Liver and Spleen: hypoalbuminemia with ascites,
hyperbilirubinemia, coagulopathy, liver enzyme
abnormalities. Lesions observed on radiographic
imaging.

e Lungs: Evidence of disease on chest radiographs
or abnormalities on pulmonary function tests.

e CNS: Diabetes insipidus, MRI-observed lesions.

SYMPTOMS TREATMENT

¢ Ophthalmic: lid/orbit erythema, edema and pain e Single System, Single Lesion: Risk based

e Bone: pain with overlying erythema and soft tissue treatment. Small lesions may be amendable to
swelling of bone lesions. curettage and corticosteroid injection

e Lymph: cervical or mediastinal lymphadenopathy. e Multisystem or Single System with Multifocal

e Liver and Spleen: jaundice lesions: Vinblastine + Corticosteroids, Cytarabine,

e Lungs: nonproductive cough, shortness of breath, or Cladribine.
wheezing,

CNS: polyuria, polydipsia, ataxia, cognitive
dysfunction.

References

1.

a

Histiocytosis syndromes in children. Writing Group of the Histiocyte Society. Lancet 1987;1(8526):208-209.
https://PubMed.gov/2880029

. Herwig MC, Wojno T, Zhang Q, Grossniklaus HE. Langerhans cell histiocytosis of the orbit: five clinicopathologic cases

and review of the literature. Surv Ophthalmol 2013;58(4):330-340. https://PubMed.gov/23246282. DOI:
10.1016/j.survophthal.2012.09.004

. Hamre M, Hedberg J, Buckley J, Bhatia S, Finlay J, Meadows A, Nesbit M, Smithson A, Robison L. Langerhans cell

histiocytosis: an exploratory epidemiologic study of 177 cases. Med Pediatr Oncol 1997;28(2):92-97.
https://PubMed.gov/8986144. DOI: 10.1002/(sici)1096-911x(199702)28:2<92::aid-mp02>3.0.c0;2-n

Howarth DM, Gilchrist GS, Mullan BP, Wiseman GA, Edmonson JH, Schomberg PJ. Langerhans cell histiocytosis:
diagnosis, natural history, management, and outcome. Cancer 1999;85(10):2278-2290. https://PubMed.gov/10326709.
DOI: 10.1002/(sici)1097-0142(19990515)85:10<2278::aid-cncr25>3.0.co;2-u

. Islinger RB, Kuklo TR, Owens BD, Horan PJ, Choma TJ, Murphey MD, Temple HT. Langerhans' cell histiocytosis in patients

older than 21 years. Clin Orthop Relat Res 2000;10.1097/00003086-200010000-00027(379):231-235.
https:/PubMed.gov/11039811. DOI: 10.1097/00003086-200010000-00027

. Rodriguez-Galindo C, Allen CE. Langerhans cell histiocytosis. Blood 2020;135(16):1319-1331.

https://PubMed.gov/32106306. DOI: 10.1182/blood.2019000934

. Peckham-Gregory EC, Chakraborty R, Scheurer ME, Belmont JW, Abhyankar H, Sengal AG, Scull BP, Eckstein O, Zinn DJ,

Mayer L, Shih A, Merad M, Parsons DW, McClain KL, Lupo PJ, Allen CE. A genome-wide association study of LCH identifies
a variant in SMAD6 associated with susceptibility. Blood 2017;130(20):2229-2232. https://PubMed.gov/28935696. DOI:
10.1182/blood-2017-08-800565

. Azouz EM, Saigal G, Rodriguez MM, Podda A. Langerhans' cell histiocytosis: pathology, imaging and treatment of skeletal

involvement. Pediatr Radiol 2005;35(2):103-115. https:/PubMed.gov/15289942. DOI: 10.1007/s00247-004-1262-0

. Senechal B, Elain G, Jeziorski E, Grondin V, Patey-Mariaud de Serre N, Jaubert F, Beldjord K, Lellouch A, Glorion C, Zerah M,

Mary P, Barkaoui M, Emile JF, Boccon-Gibod L, Josset P, Debré M, Fischer A, Donadieu J, Geissmann F. Expansion of



10.

11.

12.

13.

14.

15.

16.

17.

18.

regulatory T cells in patients with Langerhans cell histiocytosis. PLoS Med 2007;4(8):e253.
https:/PubMed.gov/17696642. DOI: 10.1371/journal.pmed.0040253

Badalian-Very G, Vergilio JA, Degar BA, MacConaill LE, Brandner B, Calicchio ML, Kuo FC, Ligon AH, Stevenson KE, Kehoe
SM, Garraway LA, Hahn WC, Meyerson M, Fleming MD, Rollins BJ. Recurrent BRAF mutations in Langerhans cell
histiocytosis. Blood 2010;116(11):1919-1923. https://PubMed.gov/20519626. DOI: 10.1182/blood-2010-04-279083
Heritier S, Emile JF, Barkaoui MA, Thomas C, Fraitag S, Boudjemaa S, Renaud F, Moreau A, Peuchmaur M, Chassagne-
Clement C, Dijoud F, Rigau V, Moshous D, Lambilliotte A, Mazingue F, Kebaili K, Miron J, Jeziorski E, Plat G, Aladjidi N,
Ferster A, Pacquement H, Galambrun C, Brugieres L, Leverger G, Mansuy L, Paillard C, Deville A, Armari-Alla C, Lutun A,
Gillibert-Yvert M, Stephan JL, Cohen-Aubart F, Haroche J, Pellier |, Millot F, Lescoeur B, Gandemer V, Bodemer C, Lacave R,
Helias-Rodzewicz Z, Taly V, Geissmann F, Donadieu J. BRAF Mutation Correlates With High-Risk Langerhans Cell
Histiocytosis and Increased Resistance to First-Line Therapy. J Clin Oncol 2016;34(25):3023-3030.
https://PubMed.gov/27382093. DOI: 10.1200/JC0.2015.65.9508

Gao Y, Chang MT, McKay D, Na N, Zhou B, Yaeger R, Torres NM, Muniz K, Drosten M, Barbacid M, Caponigro G, Stuart D,
Moebitz H, Solit DB, Abdel-Wahab O, Taylor BS, Yao Z, Rosen N. Allele-Specific Mechanisms of Activation of MEK'1
Mutants Determine Their Properties. Cancer Discov 2018;8(5):648-661. https://PubMed.gov/29483135. DOI:
10.1158/2159-8290.CD-17-1452

Anastasilakis AD, Tsoli M, Kaltsas G, Makras P. Bone metabolism in Langerhans cell histiocytosis. Endocr Connect
2018;7(7):R246-R253. https://PubMed.gov/29967185. DOI: 10.1530/EC-18-0186

Levy J, Monos T, Kapelushnik J, Maor E, Nash M, Lifshitz T. Ophthalmic manifestations in Langerhans cell histiocytosis.
Isr Med Assoc J 2004;6(9):553-555. https://PubMed.gov/15373315

D'Ambrosio N, Soohoo S, Warshall C, Johnson A, Karimi S. Craniofacial and intracranial manifestations of langerhans cell
histiocytosis: report of findings in 100 patients. AUR Am J Roentgenol 2008;191(2):589-597.
https:/PubMed.gov/18647937. DOI: 10.2214/AJR.07.3573

Salama HA, Jazieh AR, Alhejazi AY, Absi A, Alshieban S, Alzahrani M, Alaskar A, Gmati G, Damlaj M, Abuelgasim KA,
Alghamdi A, Alahmari B, Almugairi A, Alzahrani H, Bazarbachi A, Musa MOH, Goyal G. Highlights of the Management of
Adult Histiocytic Disorders: Langerhans Cell Histiocytosis, Erdheim-Chester Disease, Rosai-Dorfman Disease, and
Hemophagocytic Lymphohistiocytosis. Clin Lymphoma Myeloma Leuk 2021;21(1):e66-e75.
https://PubMed.gov/32943371. DOI: 10.1016/j.clml.2020.08.007

Grois N, Potschger U, Prosch H, Minkov M, Arico M, Braier J, Henter JI, Janka-Schaub G, Ladisch S, Ritter J, Steiner M,
Unger E, Gadner H, Dalhx, Lch |, Committee IIS. Risk factors for diabetes insipidus in langerhans cell histiocytosis. Pediatr
Blood Cancer 2006;46(2):228-233. https:/PubMed.gov/16047354. DOI: 10.1002/pbc.20425

Brys ADH, Vermeersch S, Forsyth R, Velkeniers B, Bravenboer B. Central diabetes insipidus: beware of Langerhans cell
histiocytosis! Neth J Med 2018;76(10):445-449. https://PubMed.gov/30569891

Suggested citation format:

Bates B, Dickens D, Pham C. Langerhans cell Histiocytosis of the Orbit. EyeRounds.org. January 20, 2022. Available from
https://EyeRounds.org/cases/318-Langerhans-Cell-Histiocytosis-of-Orbit.htm

Image Permissions:

&

©OIS[O)

Ophthalmic Atlas Images by EyeRounds.org, The University of lowa are licensed under a Creative Commons Attribution-
NonCommercial-NoDerivs 3.0 Unported License.




Address

University of lowa

Roy J. and Lucille A. Carver College
of Medicine

Department of Ophthalmology and
Visual Sciences

200 Hawkins Drive

lowa City, IA 52242

Support Us

Legal

Copyright © 2019 The University of
lowa. All Rights Reserved

Report an issue with this page
Web Privacy Policy |
Nondiscrimination Statement

Related Links

Cataract Surgery for Greenhorns
EyeTransillumination
Gonioscopy.org

lowa Glaucoma Curriculum
lowa Wet Lab

Patient Information

Stone Rounds

The Best Hits Bookshelf

EyeRounds Social
Media

Follow

Receive notification of new cases,
sign up here

Contact Us

Submit a Suggestion



