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Ab s t r ac t
Langerhans cell histiocytosis (LCH) also known as histiocytosis X, is a rare systemic disorder arising from the clonal proliferation of myeloid 
dendritic cells (histiocytes) with a tendency to involve single or multiple organ systems with variable clinical course and prognosis. Clinical 
presentation usually depends on the site of involvement. The organs commonly affected in adults by order of decreasing frequency include 
lungs, bone, skin, pituitary glands, lymph nodes, and the liver. Vulval and perianal involvement is extremely rare in adults. We describe the 
case of a 31-year-old non-smoker adult female with multisystemic LCH involving the vulva, perianal region, and lung. Probable involvement 
of other sites with LCH included mandibular bone, pituitary gland, skin, lymph nodes, liver, thyroid, and colon. She is undergoing systemic 
chemotherapy and has completed two cycles of cytarabine and steroids without any complications. Treatment is not standardized due to the 
very less incidence of the disease and inadequate knowledge regarding its pathophysiology. Langerhans cell histiocytosis remains a major 
concern for treating physicians because of its rarity with many faces and requires careful consideration for management.
Keywords: Adult, Langerhans cell histiocytosis, Perianal, Vulva.
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Ab b r e v i at i o n s u s e d i n t h i s Ar t i c l e
DI = Diab etes Insipidus;  FDG = Fluoro de ox yglucose; 
LCH = Langerhans cell histiocytosis; PET = Positron emission 
tomography (PET); CT = Computed tomography; MRI = Magnetic 
resonance imaging (MRI); HSV = Herpes simplex virus (HSV);  
H&E = Hematoxylin and eosin; GI = Gastrointestinal.

In t r o d u c t i o n
Langerhans cell histiocytosis also known as histiocytosis X, is a 
rare disorder arising from the abnormal proliferation of myeloid 
dendritic cells (histiocytes) in various organs.1,2 Langerhans cell 
histiocytosis predominantly affects the pediatric population with a 
peak incidence between 1 and 3 years but is rarely reported in adults 
with an annual incidence of one or two cases per 1 million adults.3–5 
LCH may affect any organ of the body, but those more frequently 
affected sites in adults are the lungs followed by bone, skin, pituitary 
glands, genital tract, endocrine system, central nervous system, 
lymphoreticular, and gastrointestinal (GI) systems (liver and spleen).6 
Here, we describe a case of disseminated or multisystem LCH in a 
31-year-old female that presented with vulva and perianal lesions 
along with other sites of involvement including lung, mandibular 
bone, pituitary gland, skin, lymph nodes, liver, thyroid, and colon. 

Ca s e De s c r i p t i o n
A 31-year-old married non-smoker female with no comorbidities, 
and any significant medical history, presented with complaints 
of amenorrhea for the last two and a half years. She has been 
consulting various gynecological centers for these complaints. 
She also had complaints of polydipsia and polyuria for the last 6 
months which were evaluated by the local physician but laboratory 
findings were unremarkable and treated conservatively with 
water restriction. However, all her issues remain unsolved as 

symptoms persisted with no response to treatment. Subsequently, 
she had itching and burning sensation over the perianal and 
vulvar regions accompanied by multiple non-healing ulcers and 
papillomatous lesions and also confluent skin lesions in the form 
of papules  and  plaques over submammary skin over the last 1 
month (Figs 1A to C). These lesions increased gradually in size with 
no response to antibiotics and topical steroids. She was referred to 
a surgeon and an incisional biopsy of the lesions was planned for 
the establishment of diagnosis. A preanesthetic assessment was 
performed before the procedure. There were no prior respiratory 
complaints. Her vitals and oxygenation parameters were normal. 
Chest radiography revealed diffuse bilateral diffuse reticulonodular 
and cystic changes throughout the lungs. Findings of routine 
laboratory parameters, spirometry, and electrocardiogram 

1,3Department of Pulmonary Medicine, Max Super Speciality Hospital, 
Shalimar Bagh, New Delhi, India
2Department of Pulmonary and Critical Care Medicine, Medeor JCS 
Institute of Pulmonary, Critical Care and Sleep Medicine, New Delhi, 
India
4Department of Medical Oncology, Max Super Speciality Hospital, 
Shalimar Bagh, New Delhi, India
5Department of Nuclear Medicine, Max Super Speciality Hospital, 
Shalimar Bagh, New Delhi, India
Corresponding Author: Abhijeet Singh, Department of Pulmonary 
and Critical Care Medicine, Medeor JCS Institute of Pulmonary, Critical 
Care and Sleep Medicine, New Delhi, India, Phone: +91 8860872269, 
email: appu.abhijeet@gmail.com
How to cite this article: Gupta P, Singh A, Chugh I, et al. Langerhans 
Cell Histiocytosis in an Adult Female with Multisystem Involvement. 
Indian J Chest Dis Allied Sci 2022;64(4):277–287.
Source of support: Nil
Conflict of interest: None

mailto:snehun20@gmail.com;x(x):xx–xx


Langerhans Cell Histiocytosis with Multisystem Involvement

278 The Indian Journal of Chest Diseases and Allied Sciences, Volume 64 Issue 4 (October–December 2022)

Figs 1A to F: (A) Vulvar and (B) perianal lesion of LCH; (C) Skin lesions over submammary skin; PET showing FDG avid uptake in (D) Vulvar;  
(E) Perianal, and (F) ill-defined hypodense lesions of liver

Figs 2A to D: Histopathological examination showing infiltrating histiocytes within vulvar lesion on hematoxylin and eosin (H&E) stain – 
magnification 10× (A) and 40× (B); Immunohistochemical staining of LCH cells S-100 (C) and CD1a (D) – magnification 40×
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were unremarkable. Both vulvar and perianal lesions were 
biopsied without any complication after getting clearance from 
a pulmonologist. Microscopic findings of lesions from both sites 
revealed keratinized stratified squamous epithelium with ulceration 
and patchy inflammation comprising abundant histiocytes, 
lymphoplasmacytic and polymorphs, and few eosinophils in 
underlying tissues, suggestive of Langerhans’ cell histiocytosis (Figs 
2A and B). There was no evidence of granuloma or malignancy. 
Immunohistochemistry further confirmed the diagnosis as 
histiocytic cells stained positive for S-100 and CD1a (Figs 2C and 
D). Other staining such as HMB-45, Melan-A, CD-20, and CD-3 were 
negative. After histopathological confirmation, evaluation was 
continued further to rule out any systemic involvement. Computed 
tomography (CT) thorax showed pleural-based fibro-consolidative 
lesions in both lower lobes of the lungs with bilateral extensive thick-
walled cystic lesions (Figs 3A to C) positron emission tomography 
(PET) scan findings revealed multiple sites of involvement (Fig. 4A) 
with fluorodeoxyglucose (FDG) avid  thickening in perianal and 
vulvar regions (Figs 1D and E), ill-defined multiple hypodense 
lesions in both lobes of the liver (Fig. 1F), predominantly non-FDG 
avid and mildly FDG avid thick-walled cystic lesions in bilateral lungs 
(Figs 3A to D), FDG avid bilateral external auditory canal thickening 
(Fig. 4B), osteolytic lesion in the mandible (Fig. 4C), thickening in 
hepatic flexure of the colon (Fig. 4D), a hypodense nodule in the 
left lobe of the thyroid (Fig. 4E), mildly FDG avid thickening in the 
left inframammary fold and mildly FDG avid subcarinal, bilateral 
hilar, abdominal, inguinofemoral and left popliteal lymph nodes 
(Fig 4F). Contrast-enhanced magnetic resonance imaging (MRI) 
brain T1W1 revealed an enhancing exophytic nodular lesion 
arising from the hypothalamus projecting into the suprasellar 

cistern with contiguous thickening of  pituitary infundibulum 
(Figs 3E and F) and altered signal in bilateral petromastoid bones 
involving the air cells with the presence of associated abnormal 
soft tissue within the external auditory canals. All these sites  
were presumed to be due to the involvement of LCH. Routine 
laboratory parameters were unremarkable. Relevant investigations 
such as serum electrolytes, hemoglobin electrophoresis, tumor 
markers, and hormonal profile were within normal limits. Serum 
osmolality at admission was 291 mOsm/kg and urine osmolality was 
72 mOsm/kg. A water deprivation test was performed and after 10 
hours, serum osmolality reached 310 mOsm/kg and urine osmolality 
was stable with a variation of less than 40 mOsm/kg, ranging  
from 90 to 110 mOsm/kg. We applied 0.1 cc of desmopressin 
intranasally and urine osmolality was followed serially. After 
application, urine osmolality markedly increased to 590 mOsm/kg  
after 2 hours, and diagnosis of central diabetes Insipidus (DI) 
was confirmed. Herpes simplex viral serology was negative. The 
patient has received two cycles of chemotherapy with intravenous 
cytarabine (150 mg for 5 days every month) and prednisolone  
along with inhaled desmopressin (0.1 cc twice daily). She is doing 
well with minimal regression of vulvar, perianal, and submammary 
skin lesions and currently under regular surveillance.

Di s c u s s i o n
Adult LCH is rare and many cases remain undiagnosed. An 
increasing number of cases have been reported in adults over 
the last decade, particularly with disseminated involvement 
or multisystem disease.4,5 Most clinical studies are confined to 
small case series.7 Although our case presented to us with vulval 

Figs 3A to F: (A to C) HRCT thorax showing multiple bizarre-shaped cysts and nodules in both lungs; (D) The PET imaging showing mild FDG avid 
uptake in lung cyst in left lower lobe; (E) Axial and (F) Sagittal contrast-enhanced MRI T1W1 shows an enhancing exophytic nodular lesion arising 
from the hypothalamus projecting into the suprasellar cistern (green arrows)
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and perianal involvement that was pathologically confirmed 
but also considered to have multisystem involvement based on 
imaging findings of LCH as observed in the lung, mandibular 
bone, pituitary gland, skin, lymph nodes, liver, thyroid, and colon. 
Langerhans cell histiocytosis was first classified historically in 1953 
based on the pediatric cohort. It included a wide range of clinical 
manifestations of three forms of eosinophilic granuloma, Hand–
Schüller–Christian disease, and Letterer–Siwe disease carrying 
different prognoses.8 The first classification of histiocytosis was 
developed by the Histiocyte Society which included the following 
three categories: Langerhans cell histiocytosis, non-LCH, and 
malignant histiocytosis.9 The same society has recently developed 
a five-group classification in 2016 where LCH was placed in group 
L.10 Langerhans cell histiocytosis can be classified as a single-system 
or multisystem disease. Single-system involves only a single organ 
but may be further categorized as unifocal or multifocal (multiple 
bones involvement). Multisystem disease involves two or more 
organs that may include risk organs. Involvement of risk organs 
such as the liver, spleen, hematopoietic system, and bones of 
the skull especially basal ones causing central nervous system 
involvement, may lead to poor prognosis.11,12 The diagnosis of LCH 
is based on clinical and radiological findings in combination with 
histopathological analyses of the involved site, identifying tissue 
infiltration by histiocytes with ultrastructural (Birbeck granules) or 
immunophenotypic characteristics (CD1a, S100, and CD207) of LCs.13 
The course of LCH is unpredictable, ranging from spontaneous 
regression of lesions to life-threatening disseminated disease and 
multiorgan dysfunction with poor outcomes.10

We performed a systematic search of PubMed, Google Scholar, 
IndiaMed, and ResearchGate (from the year 2000 to 2021) to 
identify the studies reporting cases of adult LCH involving vulval 

and perianal involvement (single or multisystemic) as shown in 
Tables 1 and 2, respectively. Pediatric cases with age below 12 
years were excluded from the study. Clinical presentation usually 
depends on the site of involvement. Genital, as well as perianal 
involvement, is rarely reported. Genital involvement with LCH 
has been previously reported in literature with various patterns 
such as pure genital LCH, genital tract LCH with subsequent 
multiorgan involvement, oral or cutaneous LCH with subsequent 
genital and multiorgan involvement, and diabetes insipidus with 
organ involvement.48–50 Vulva is the most commonly involved site 
followed by the vagina, cervix, endometrium, and ovary. Genital 
involvement can occur at any age but is most commonly seen in 
young adults. Lesions of LCH may mimic either neoplasia, venereal 
diseases such as herpes simplex virus (HSV), lichen sclerosus, or 
other inflammatory diseases.

Anal involvement by LCH in the adult population is uncommon. 
Most reported cases were perianal lesions, around the anal 
orifice, and mainly confined to the perianal skin56,58,60 Perianal 
involvement has been reported previously with or without systemic 
involvement in three cases.  Systemic involvement with organs 
including bone, liver, and lung was also reported along with the 
perianal involvement.56 Other sites in the GI tract like colon, rectum, 
stomach and small intestine, may be affected.58,60 Most cases have 
been diagnosed by GI endoscopy, and up to 50% of patients were 
asymptomatic.61 A solitary polyp is a common finding, and usually 
occurs without multisystem involvement.58,61 Multiple polyposis 
due to LCH has also been reported in adults.62 Other findings 
include the nodular, marginated, infiltrative, necrotic, or ulcerative 
appearance of lesions. Lesions of the perianal region may mimic 
condyloma accuminata and malignancy such as lymphoma, signet 
ring carcinoma, and melanoma.

Figs 4A to F: The PET imaging showing FDG avid uptake with probable involvement with LCH in (A) All involved sites; (B) Bilateral external auditory 
canal; (C) Osteolytic lesion in mandible, (D) Hepatic flexure of colon; (E) Hypodense nodule in left lobe of thyroid; (F) Left popliteal lymph node
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Table 1: Cases of adult Langerhans cell histiocytosis with involvement of vulva reported from India

Author/Year Age Involved sites

Disseminated 
disease at 
diagnosis Treatment advised Outcome

Solano et al.14 40 years Vulva and 
vagina

No Vincristine, local, and partial excision No response after chemotherapy
Complete response with no 
recurrence till 18 months after 
surgery

Pather et al.15 45 years Vulva No Excision biopsy and radiotherapy Recurrence after excision biopsy
Complete response with no 
recurrence till 24 months after 
radiotherapy

Rizvi et al.16 41 years Vulva No Local excision Complete response with no 
recurrence after 6 months of surgery

Santillan et al.17 33 years Left vulva
Right labium 
majus
Mons pubis 
and superior 
aspect of both 
labia
Buttocks and 
perineum

No Radiotherapy, wide local excision on 
recurrence
Second recurrence: High dose 
radiotherapy
Third recurrence: Wide radical vulvar 
excision
Fourth recurrence: Thalidomide

Complete response to treatment 
after starting thalidomide with no 
recurrence till 1 year

Singh et al.18 32 years Vulva No Radiotherapy
First recurrence: Surgical excision
Second recurrence: Radiotherapy
Third recurrence: Radical excision
Fourth recurrence: Thalidomide

Final outcome not specified

Padula et al.19 31 years

52 years

Vulva

Vulva
Bone
Mouth

No

No
Subsequent 
dissemination

Radiotherapy, vulvectomy, 
thalidomide

Radiotherapy

Recurrence despite radiotherapy 
and vulvectomy for 3 years, 
remission after thalidomide, 
complete response till 19 months
Dissemination to other sites despite 
radiotherapy

Ishigaki et al.20 65 years Vulva No Surgical excision Complete response till 12 months

Dietrich et al.21 41 years

29 years

Vulva
Brain
Skull
Vulva

Yes

No

Radiotherapy, Chemotherapy
Wide local excision and adjuvant 
methotrexate chemotherapy
Radiation therapy and oral steroids
First recurrence: Clobetasol cream 
and local excision
Second recurrence: Radiation therapy 
and excision 

Radiation therapy: No response
Chemotherapy: Complete response
Final outcome not specified
Partial response to treatment, final 
outcome not specified

Venizelos et al.22 64 years Vulva No Surgical excision and radiation 
therapy

Complete response, no disease till 
22 months

Mlyncek et al.23 63 years Vulva No Vulvectomy with lymphadenectomy, 
topical steroids

Complete response, no disease till 
12 months

Mottl et al.24 16.5 
years

Vulva No Topical steroids and excision biopsy
First-line chemotherapy: Vinblastine 
and oral steroids
Second-line chemotherapy:  
2-Chlorodeoxyadenosine

Partial response to first-line 
chemotherapy
Complete response to second-line 
chemotherapy
No evidence of disease till 
18 months of second-line 
chemotherapy

Liu et al.25 32 years Brain, vulva, 
gingiva, and 
jaw

Yes Chemotherapy: Cyclophosphamide, 
etoposide, and steroids

Complete response of vulvar lesion
No response for gingival lesion

(Contd...)
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Table 1: (Contd...)

Author/Year Age Involved sites

Disseminated 
disease at 
diagnosis Treatment advised Outcome

Ehsani et al.26 22 years Brain, lung, 
salivary glands, 
and vulva

Yes Oral steroids and vinblastine Complete response after 3 months

Elas et al.27 76 years Vulva No Topical steroids; Chemotherapy: 
Vincristine and vinblastine

Complete response and no disease 
till 9 months

Beneder et al.28 49 years Vulva No Surgical excision: Five consecutive 
sessions for recurrences followed 
by adjuvant radiotherapy and again 
surgical excision for sixth recurrence

Complete response till 51 months 
after surgical excision for sixth 
recurrence

Pan et al.29 49 years Vulva No Local radiotherapy Complete response

Triantafyllidou 
et al.30

52 years Vulva No Surgical excision Complete response with no 
evidence of disease after 10 
months

Brazeal et al.31 65 years Vulva, scalp, 
inframammary 
folds, axilla, 
groin, and 
lungs

Yes Not specified Not specified

Simons et al.32 33 years Vulva No Topical steroids, tacrolimus, 
radiotherapy, and CO2 laser therapy

Not specified

Foley et al.33 62 years Vulva No Topical steroids Complete response with no 
evidence of disease after 13 
months

Madnani et al.34 38 years Vulva
Perianal area
Bones
Liver 
Brain

Yes Etoposide 50 mg daily in a cyclical 
regime of 3 weeks on and 1 week off, 
followed by 6-mercaptopurine 100 mg  
daily 
Prednisolone 40 mg on alternate days
Desmopressin puffs.

Complete response

Aruna et al.35 26 years Gingiva
Bilateral 
submandibular 
lymph nodes
Vagina

Yes Conservative palliative treatment: 
Scaling, root planning and curettage
Excision of clitoral growth
Cynomycin for 45 days

Complete response

Fernandes 
et al.36

57 years Vulva, scalp, 
face, ear, trunk, 
and axilla

Yes Topical steroids and thalidomide Complete response till 4 months
Recurrence on stopping 
thalidomide
Treated with maintenance dose 

Jiang et al.37 46 years

40 years

23 years

Vulva

Vulva

Cervix

No

No

No

Topical steroids; partial vulvectomy; 
Chemotherapy: Vinblastine and 
steroids

Partial vulvectomy; Chemotherapy: 
Vinblastine and steroids
Thalidomide; Chemotherapy: 
Vinblastine and steroids
First recurrence: Hysterectomy

No response with topical steroids
Complete response after 
vulvectomy and chemotherapy 
with no evidence of disease after 
40 months
Complete response with no 
evidence of disease after 36 
months
Complete response after first 
recurrence with no evidence of 
disease after 12 months

El-Safadi et al.38 59 years Vulva No Radical vulvectomy; Chemotherapy: 
Methotrexate
First recurrence: Lenalidomide

Complete response after treating 
first recurrence with no evidence of 
disease after 31 months
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Chang et al.39 68 years Vulva No Biopsy of lesion; topical steroids Association with lichen sclerosus
Complete response to treatment 
with no recurrence till 6 months

Kurt et al.40 60 years Vulva No Vulvectomy or local excision 
combined with radiotherapy

Not specified

Ibrahim et al.41 43 years Vulva No Radiation therapy
First recurrence: Surgical excision
Second recurrence: Repeat radiation 
therapy and surgical excision
Third and fourth recurrence: 
Thalidomide switched to 
lenalidomide in case of adverse drug 
reaction with thalidomide

Satisfactory response after 
lenalidomide

Khoummane 
et al.42

47 years Vulva
Previous 
involvement 
with perineum

No Excision Not specified

Sun et al.43 28 years Vulva No Interferon, prednisone, and 
methotrexate 

Complete response
Disease-free for 18 months

Singh et al.44 50 years Brain, lung, 
and vulva

Yes Not specified Not specified

Wieland et al.45 26 years
67 years
31 years

Vulva
Labia majora
Cervix
Other sites of 
involvement 
such as brain 
and skin

No Excision of involved lesion for biopsy
Topical steroid; excision of lesion for 
biopsy
Simple hysterectomy

Complete response
Disease-free for 23 months
Disease-free for 10 years 10 months
Disease-free for 54 months

Zudaire et al.46 59 years Vulva: Bilateral 
labia minora
Skin: Left 
inframammary 
fold
Bone: Pelvis, 
seventh and 
eight right 
ribs, and dorsal 
vertebrae 
levels 10 and 
11

No
Dissemination 
after 2 years

Biopsy of vulvar and skin lesions
Cytarabine chemotherapy

Not specified

Vellucci et al.47 49 years Vagina, Cervix
Lung
Liver

Yes Therapy with cortisone 25 mg
Hyaluronic acid
Topical vaginal gel

Partial response of genital 
symptoms

Martinez-
Cordero et al.48

63 years

54 years

Genital
Jaw
Brain
Cervix
Vagina
Skull and spine
Auditory nerve

No
Dissemination 
after 11 years
No
Dissemination 
after 10 years

Cyclophosphamide and steroids
First recurrence: Etoposide and 
vinblastine
Second recurrence: Cladribine
Hysterectomy with pelvic 
lymphadenectomy and radiotherapy
First recurrence: Radiotherapy, 
steroid, and vinblastine
Second recurrence: Cladribine

Complete response after second 
recurrence

Complete response after second 
recurrence 

Sirka et al.49 54 years Vulva
Perineum

No Prednisolone and methotrexate Complete response to treatment 
over 4 months with no recurrence
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Table 2: Cases of adult Langerhans cell histiocytosis with perianal involvement

Author/Year Age Sex Involved sites  Treatment advised Outcome

Foster et al.50 19 years Male Skull and orbit
Perianal
Brain

Craniotomy and titanium cranioplasty
Chemotherapy: Prednisolone, vincristine, 
and mercaptopurine
Surgical excision
Intranasal desmopressin

Complete response 
with no recurrence till 
5 years

Field et al.51 70 years Male Perianal and left tibia Corticosteroid and potassium  
permanganate

Not specified

Mango et al.52 34 years Male Perianal
Other sites not mentioned

Triamcinolone and thalidomide Complete response

Mittal et al.53 45 years Male Bone
Lungs (quiescent at  
presentation)
Perianal

Nitrogen mustard, Topical and systemic 
corticosteroids, topical pentostatin; Surgery: 
Proctectomy, diversion procedure with 
abdominoperineal resection of rectum and 
end colostomy

Complete response 
with no recurrence till 
3 years

Shahidi-Dadras 
et al.54

20 years Male Perianal Thalidomide Partial response after 
6 months

Dere et al.55 45 years Female Perianal
Distal femur and proximal 
tibia

Topical steroids and methotrexate Complete response

Abdou and  
MaherTaie56

33 years Male Brain
Perianal

Methotrexate Not specified

Gul et al.57 36 years Male Perianal
Left lateral lobe of thyroid

Rectal surgery and postoperative  
radiotherapy
Fine needle aspiration biopsy of thyroid 
nodule, total thyroidectomy, and  
postoperative levothyroxine replacement
Chemotherapy: Prednisone and vinblastine

Not specified

Mansour et al.58 32 years Male Brain Perianal Lung First-line chemotherapy: Vinblastine and 
prednisone
Second-line chemotherapy in view of 
disease progression: Cytarabine and 
vinblastine along with steroids
Third-line chemotherapy in view of polyp 
(hemorrhoidal fibroma): Gemcitabine and 
cisplatin

Complete response 
for GI lesions
Partial response for 
pulmonary lesions

Our case had lung involvement with multiple nodules and 
cysts affecting the upper and middle lung zones with sparing of 
lung bases which is a characteristic finding for pulmonary LCH on 
CT thorax. However, it was an incidental finding as our case did 
not complain of any respiratory symptoms with preserved lung 
volumes, and also there was no prior history of smoking. Previous 
cases have reported the incidental finding of pulmonary LCH on 
radiography in 25–30%.63–65 Pulmonary LCH Symptoms are usually 
non-productive cough and dyspnea with or without constitutional 
symptoms such as fever and weight loss. Chest pain can occur if 
there is spontaneous pneumothorax.63 Lung involvement in LCH is 
usually seen in adults and is associated with smoking.63,66 Few have 
reported even in non-smokers.67,68 Nodular pattern is predominant 
in the initial phase of pulmonary LCH, whereas the cystic pattern 
is typically predominant in the later phase.63,69 Pulmonary LCH 
transforms from a cellular nodule to a cavitary nodule and finally 
into a cyst as the course of the disease progresses. Furthermore, 
LAM, LIP, and other causes of cystic lung disorders need to be 
considered as differential diagnoses.

The incidence of liver involvement in adult LCH is reported 
between 10–30%, although 90% occurred in multisystemic 

LCH.70,71 Natural history of liver LCH exists into two stages: early 
stage with periportal infiltration of histiocytes and inflammation 
that corresponds to multiple hypodense liver nodules on CT 
scan and late stage with sclerosis and dilatation of the biliary 
tree (sclerosing cholangitis) and cirrhosis.71,72 Periportal fatty 
infiltration of histiocytes can also be seen, corresponding to fat 
attenuation hypodense nodules, indicating xanthomatous type 
lesions. Hepatomegaly, deranged liver function tests, and imaging 
findings can provide clues to establish the diagnosis. Liver biopsy 
with specific IHC studies remains the cornerstone of the diagnosis 
and staging. An alternate diagnosis of hepatic malignancy needs 
to be ruled out. 

Our case had an osteolytic lesion in the mandible based on 
PET–CT findings probably due to LCH. Bone involvement in LCH 
may manifest with a wide spectrum of lesions, ranging from a 
single system with unifocal or multifocal lesions to multisystem 
involvement. It is relatively more common in children than adults. 
Any bone can be involved but LCH involves the skull, jaw, long 
tubular bones, vertebrae, pelvis, and ribs in decreasing order of 
frequency.72 In the skull, frontal and parietal bones are commonly 
involved followed by the jaws.73  Mandible is more commonly 
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involved when compared to the maxilla.73,74 CT or PET–CT, MRI, 
or bone scan can delineate the extent of bone and soft tissue 
involvement. The typical radiographic appearance is a lytic bony 
lesion with clear demarcation and remodeling at later stages.72 
Bone biopsy is required for the diagnosis of LCH but also to rule 
out other types of lesions such as metastatic carcinoma, myeloma, 
aneurysmal bone cyst, and Ewing’s sarcoma. 

Our case probably had involvement of the pituitary gland based 
on MRI findings with central DI, although CNS is an uncommon 
site of involvement with LCH in adults.72,75  The hypothalamic-
pituitary axis is the most common site of intracranial involvement 
and is usually associated with clinical findings of central DI and 
neurodegeneration.76  Anterior pituitary disease may also be 
involved. The MRI findings involving the hypothalamic-pituitary 
region included infundibular thickening above 3 mm with an 
enhancement of the pituitary stalk, accompanied by lack of the 
normal T1WI shortening in the posterior pituitary (50%), infundibular 
atrophy or thread-like narrowing with width below 1 mm (29%), 
absence of hyper-intensity in posterior pituitary and infundibular  
or hypothalamic mass lesions (10%).76 However, other diagnoses 
such as metastasis, sarcoidosis, and lymphocytic hypophysitis also 
need to be excluded although difficult to differentiate and require 
biopsy for confirmation.76,77 Although isolated CNS LCH is reported, 
CNS LCH is mainly diagnosed as multisystemic disease, and the 
majority of CNS LCH patients are men.72,78–80

The treatment of adult LCH is not well defined and standardized 
due to very less incidence of disease and inadequate knowledge 
regarding its pathophysiology. It has been still debated whether 
LCH might have a neoplastic nature rather than an inflammatory 
or reactive nature.81,82 Clonal proliferative disorder via different 
genetic mutations such as BRAF V600E, MAP2K1, or activation of 
MAPK/ERK pathway has been considered as possible pathogenetic 
mechanisms for LCH.83 Treatment modality depends on the clinical 
features, extent of involvement, single system or multisystem, 
involvement of high-risk organs and clinical course or prognosis.84,85 
Multidisciplinary approach is desired as treatment modality remains 
highly variable ranging from observation, systemic chemotherapy, 
radiotherapy, and surgery of resectable site. The treatment 
modalities including the outcome of reported adult LCH cases have 
been described in Tables 1 and 2. The recommended chemotherapy 
regimen for pediatric cases with multisystem LCH is 12  months 
of therapy with prednisone and vinblastine.84 Mercaptopurine 
is added if there is a risk of organ involvement. This regimen also 
can be used in adult multisystem LCH. However, vinblastine is 
less favored in adult LCH cases due to the risk of neurotoxicity. 
Adult cases with mild severity or single system without risk organ 
involvement are treated with methotrexate or azathioprine.85 
Thalidomide is usually indicated in single-system multifocal or skin 
and soft tissue involvement. Adult multisystem LCH with or without 
risk organ involvement is treated with cladribine, cytarabine, and 
etoposide for at least 6 months. Etoposide can be used if there is a 
relapse with risk organ involvement. Our case has been treated with 
cytarabine and has completed two cycles of chemotherapy without 
any complications. Treatment of vulvar LCH includes local excision 
or vulvectomy, topical corticosteroids, systemic chemotherapy, or 
radiotherapy in a few cases.16 Treatment options in case reports 
concerning perianal involvement in LCH varied between surgical 
excision, successful use of thalidomide, systemic chemotherapy 
with cladribine, and radiotherapy.17,19 Furthermore, PET CT can be 
used for staging, assessment of therapy response, and detection 

of recurrence. Targeted therapy may have a promising role but is 
still experimental and should only be considered judiciously as an 
adjuvant therapy rather than as a primary therapy. Vemurafenib, 
a BRAF V6000 inhibitor, may be considered for the subset of high-
risk patients with BRAF V6000 mutations showing poor response 
to steroids and vinblastine.84 Trametinib and Cobimetinib, MEK 
inhibitors, may be considered for high-risk patients with mutations 
in the MAPK pathway.84 Organs involved with LCH as detected on 
imaging, may not show any clinical manifestations. Ideally, all sites 
suspected on imaging should be biopsied for staging and also to 
rule out alternative diagnoses including malignancy. Adult patients 
with LCH are at risk of secondary malignancies such as basal cell 
carcinoma, papillary thyroid carcinoma, gastric cancer Hodgkin 
lymphoma, lymphoblastic leukemia, and solid tumors.14,84–86 The 
limitation of our study is that there is a lack of comprehensive 
diagnostic evaluation of involved sites including genetic mutation 
studies. Langerhans cell histiocytosis remains a major concern 
for treating physicians because of its rarity with many faces and 
requires careful consideration for evaluation and treatment.

Re f e r e n c e s
	 1.	 Leonidas JC, Guelfguat M, Valderrama E. Langerhans’ cell 

histiocytosis. Lancet 2003; 361(9365):1293–1295. DOI: 10.1016/S0140-
6736(03)12990-X.

	 2.	 Allen CE, Li L, Peters TL, et al. Cell-specific gene expression in 
Langerhans cell histiocytosis lesions reveals a distinct profile 
compared with epidermal Langerhans cells. J Immunol 2010;184(8): 
4557–4567. DOI: 10.4049/jimmunol.0902336.

	 3.	 Howarth DM, Gilchrist GS, Mullan BP, et al. Langerhans cell histio
cytosis: Diagnosis, natural history, management, and outcome. 
Cancer 1999;85(10):2278–2290. DOI: 10.1002/(SICI)1097-0142 
(19990515)85:10<2278::AID-CNCR25>3.0.CO;2-U.

	 4.	 Aricò M. Langerhans cell histiocytosis: more questions than answers? 
Eur J Cancer 2004;40(10):1467–1473. DOI: 10.1016/j.ejca.2004.01.025.

	 5.	 Stockschlaeder M, Sucker C. Adult Langerhans cell histiocytosis. Eur J 
Haematol 2006;76(5):363–368. DOI: 10.1111/j.1600-0609.2006.00648.x.

	 6.	 Weitzman S, Egeler RM. Histiocytic disorders of children and adults: 
Introduction to the problem, overview, historical perspective 
and epidemiology. In: Weitzman S, Egeler RM, editors. Histiocytic 
disorders of children and adults. Cambridge: Cambridge University 
Press, 2005. pp. 1–13.

	 7.	 Goyal G, Shah MV, Hook CC, et al. Adult disseminated Langerhans cell 
histiocytosis: Incidence, racial disparities and long‐term outcomes. 
Br J Haematol 2018;182(4): 579–581. DOI: 10.1111/bjh.14818.

	 8.	 Lichtenstein L. Histiocytosis X. Integration of eosinophilic granuloma 
of bone, Letterer–Siwe disease, and Schüller–Christian disease as 
related manifestations of a single nosologic entity. AMA Arch Pathol 
1953;56(1):84–102. PMID: 13057466.

	 9.	 Chu T, D’Angio GJ, Favara B, et al. Histiocytosis syndromes in  
children. Lancet 1987;2(8549):41–42. DOI: 10.1016/s0140-6736(87) 
93074-1.

	 10.	 Emile JF, Abla O, Fraitag S, et al. Revised classification of histiocytoses 
and neoplasms of the macrophage–dendritic cell lineages. Blood 
2016;127(22):2672–2681. DOI: 10.1182/blood-2016-01-690636.

	 11.	 Gadner H, Minkov M, Grois N, et al. Therapy prolongation improves 
outcome in multisystem Langerhans cell histiocytosis. Blood 
2013;121(25):5006–5014. DOI: 10.1182/blood-2012-09-455774.

	 12.	 Grois N, Fahrner B, Arceci RJ, et al. Central nervous system disease 
in Langerhans cell histiocytosis. J Pediatr 2010;156:873–881. DOI: 
10.1016/j.jpeds.2010.03.001.

	 13.	 Lau SK, Chu PG, Weiss LM. Immunohistochemical expression of 
Langerin in Langerhans cell histiocytosis and non–Langerhans cell 
histiocytic disorders. Am J Surg Pathol 2008;32(4):615–619. DOI: 
10.1097/PAS.0b013e31815b212b.



Langerhans Cell Histiocytosis with Multisystem Involvement

286 The Indian Journal of Chest Diseases and Allied Sciences, Volume 64 Issue 4 (October–December 2022)

	 14.	 Solano T, Espana A, Sola J, et al. Langerhans’ cell histiocytosis on the 
vulva. Gynecol Oncol 2000;78(2):251. DOI: 10.1006/gyno.2000.5836.

	 15.	 Pather S, Moodley JM, Bramdev A. Isolated Langerhans cell 
histiocytosis of the vulva: A case report. J Obstet Gynaecol Res 
2001;27(3):111. DOI: 10.1111/j.1447-0756.2001.tb01233.x.

	 16.	 Rizvi RM, Nasreen C, Jafri N. Histiocytosis X of the vulva. J Pak Med 
Assoc 2002;52(9):430. PMID: 12532582.

	 17.	 Santillan A, Montero AJ, Kavanagh JJ, et al. Vulvar Langerhans cell 
histiocytosis: A case report and review of the literature. Gynecol 
Oncol 2003;91(1):241–246. DOI: 10.1016/s0090-8258(03)00370-6.

	 18.	 Singh A, Prieto VG, Czelusta A, et al. Adult Langerhans cell 
histiocytosis limited to the skin. Dermatology 2003;207(2):157–161. 
DOI: 10.1159/000071786.

	 19.	 Padula A, Medeiros LJ, Silva EG, et al. Isolated vulvar Langerhans 
cell histiocytosis: Report of two cases. Int J Gynecol Pathol 
2004;23(3):278–883.

	 20.	 Ishigaki H, Hatta N, Yamada M, Orito H, Takehara K. Localised vulva 
Langerhans cell histiocytosis. Eur J Dermatol 2004;14(6):412–414. 
PMID: 15564206.

	 21.	 Dietrich JE, Edwards C, Laucirica R, et al. Langerhans cell histiocytosis 
of the vulva: Two case reports. J Low Genit Tract Dis 2004;8(2):147–149. 
DOI: 10.1097/00128360-200404000-00011.

	 22.	 Venizelos ID, Mandala E, Tatsiou ZA, et al. Primary Langerhans cell 
histiocytosis of the vulva. Int J Gynecol Pathol 2006;25(1):48–51. DOI: 
10.1097/01.pgp.0000172085.84631.37. 

	 23.	 Mlyncek M, Uharcek P, Durcansk y D. Vulvar Langerhans’ 
cell histiocytosis: A case report. Acta Obstet Gynecol Scand 
2006;85(6):753–755. DOI: 10.1097/01.pgp.0000172085.84631.37.

	 24.	 Mottl H, Rob L, Stary J, et al. Langerhans cell histiocytosis of vulva in 
adolescent. Int J Gynecol Cancer 2007;17(2):520. DOI: 10.1111/j.1525-
1438.2007.00791.x.

	 25.	 Liu YH, Fan XH, Fang K. Langerhans’ cell histiocytosis with multisystem 
involvement in an adult. Clin Exp Dermatol 2007;32(6):765–768. DOI: 
10.1111/j.1365-2230.2007.02467.x.

	 26.	 Ehsani A, Hashemi P, Naraghi Z, et al. Langerhans cell histiocytosis 
involving the brain, lungs, salivary glands and vulva: Report of a rare 
case and review of literature. Internet J Oncol 2007;5:1. accessed from 
https://ispub.com/IJO/5/1/4275.

	 27.	 Elas D, Benda JA, Galask RP. Langerhans’ cell histiocytosis of the 
vulva: The Iowa experience. J Reprod Med 2008;53(6):417–419. PMID: 
18664059.

	 28.	 Beneder C, Kuhn A, ImObersterg J, et al. Isolated Langerhans cell 
histiocytosis of the vulva: A case report and review of the literature. 
Gynecol Surg 2008;5:165–168. DOI: 10.1007/s10397-007-0351-0.

	 29.	 Pan Z, Sharma S, Sharma P. Primary Langerhans cell histiocytosis of 
the vulva: Report of a case and brief review of the literature. Indian 
J Pathol Microbiol 2009;52(1):65–68. DOI: 10.4103/0377-4929.44968.

	 30.	 Triantafyllidou O, Giannakopoulos K, Pergialiotis V, et al. Pure vulvar 
Langerhans cell histiocytosis: A case report and literature review. Eur 
J Gynaecol Oncol 2009;30(6):691–694. PMID: 20099508.

	 31.	 Brazeal T, DiCaudo D, Weber M, et al. Multisystem Langerhans 
cell histiocytosis in an adult presenting with vulvar lesions. J  Am 
Acad Dermatol 2010;62:AB29. DOI: https://doi.org/10.1016/j.
jaad.2009.11.158.

	 32.	 Simons M, van de Nieuwenhof HP, dan der Avoort IA, et al. A patient 
with lichen sclerosus, Langerhans cell histiocytosis, and invasive 
squamous cell carcinoma of the vulva. Am J Obstet Gynecol 
2010;203(2):e7–e10. DOI: 10.1016/j.ajog.2010.04.023.

	 33.	 Foley S, Panting K, Bell H, et al. Rapid resolution of primary vulval adult 
Langerhans cell histiocytosis with very potent topical corticosteroids. 
Australas J Dermatol 2011;52(1): e8–e14.

	 34.	 Madnani NA, Khan KJ. Vulvar ulcer as a presentation of systemic 
Langerhans cell histiocytosis.Indian J Dermatol Venereol Leprol 
2011;77(2):177–179. DOI: 10.4103/0378-6323.77458.

	 35.	 Aruna DR, Pushpalatha G, Galgali S, et al. Langerhans cell histiocytosis. 
J Indian Soc Periodontol 2011;15(3):276–279. DOI: 10.4103/0972-
124X.85675.

	 36.	 Fernandes LB, Guerra JG, Costa MB, et al. Langerhans cells 
histiocytosis with vulvar involvement and responding to thalidomide 
therapy: Case report. An Bras Dermatol 2011;86(4 Suppl. 1):S78–S81. 
DOI: 10.1590/s0365-05962011000700020.

	 37.	 Jiang W, Li L, He YM, et al. Langerhans cell histiocytosis of the female 
genital tract: A literature review with additional three case studies in 
China. Arch Gynecol Obstet 2012;285(1):99–103. DOI: 10.1007/s00404-
011-2113-5.

	 38.	 El-Safadi S, Dreyer T, Oehmke F, et al. Management of adult primary 
vulvar Langerhans cell histiocytosis: Review of the literature and a 
case history. Eur J Obstet Gynecol Reprod Biol 2012. DOI: 10.1016/j.
ejogrb.2012.03.010.

	 39.	 Chang JC, Blake DG, Leung BV, et al. Langerhans cell histiocytosis 
associated with lichen sclerosus of the vulva: Case report and review 
of the literature. J Cutan Pathol 2013;40(2):279–283. DOI: 10.1111/
cup.12051.

	 40.	 Kurt S, Canda MT, Kopuz A, et al. Diagnosis of primary Langerhans 
cell histiocytosis of the vulva in a postmenopausal woman. Case Rep 
Obstet Gynecol 2013;2013:962670. DOI: 10.1155/2013/962670.

	 41.	 Ibrahim IF, Naina HVK. Treatment of recurrent Langerhans cell 
histiocytosis of the vulva with lenalidomide. J Clin Oncol 2013;31:15_ 
suppl.e16555. DOI: 10.1200/jco.2013.31.15_suppl.e16555 Journal of 
Clinical Oncology 31, no. 15_suppl.

	 42.	 Khoummane N, Guimeya C, Lipombi D, et al. Vulvar Langerhans cell 
histiocytosis: A case report. Pan Afr Med J 2014;18:119. DOI: 10.11604/
pamj.2014.18.119.3204.

	 43.	 Sun N, Cao D, Zhao Q, et al. Langerhans cell histiocytosis on 
the vulva: A case report and review of the literature. J Reprod 
Contracept 2014;25(2):123–128. https://doi.org/10.7669/j.issn.1001-
7844.2014.02.0123.

	 44.	 Singh M, Lewis F, Robson A, et al. A case of vulval ulceration. 
JAMA Dermatol 2014;150(3):325–326. DOI: 10.1001/jamadermatol.​
2013.7353.

	 45.	 Wieland R, Flanagan J, Everett E, et al. Langerhans cell histiocytosis 
limited to the female genital tract: A review of literature with three 
additional cases.  Gynecol Oncol Rep 2017;22:4–8. DOI: 10.1016/j.
gore.2017.08.005.

	 46.	 Zudaire T, Guarch R, Valcayo A, et al. Primary Langerhans 
cell histiocytosis of the vulva: Case report and review of the 
literature. Int J Gynecol Pathol 2017;36(2):111–114. DOI: 10.1097/
PGP.0000000000000303.

	 47.	 Vellucci FL, Regini C, Cannoni A, et al. A rare case of Langerhans 
cell histiocytosis. Obstet Gynecol Cases Rev 2018;5:123. DOI: 
10.23937/2377-9004/1410123.

	 48.	 Martínez–Cordero H, Olivera LE, Escobar BP, et al. Langerhans cell 
histiocytosis in adults: Report of five cases and literature review. 
Int J Radiol Radiat Ther 2019;6:28–32. https://doi.org/10.1016/j.
clml.2018.07.185.

	 49.	 Sirka CS, Sethy M, Rout AN, et al. Langerhans cell histiocytosis of vulva 
and perineum: A rare case report. Indian J Dermatol Venereol Leprol 
2021;87:75–77. PMID: 25404979.

	 50.	 Foster A, Epanoimeritakis M, Moorehead J. Langerhans cell 
histiocytosis of the perianal region. Ulster Med J 2003;72:50–51. PMID: 
12868705.

	 51.	 Field M, Inston N, Muzaffar S, Cruickshank N. Perianal Langerhans cell 
histiocytosis. Int J Colorectal Dis. 2007;22(9):1141-2. PMID: 16703317. 
http://dx.doi.org/10.1007/s00384-006-0147-0. 

	 52.	 Mango JCC, D’Almedia DG, Magalhaes JP, et al. Perianal Langerhans 
cell histiocytosis case report and review of literature. Rev Bras 
Coloproctol 2007;27:1. 

	 53.	 Mittal T, Davis MD, Lundell RB. Perianal Langerhans cell histiocytosis 
relieved by surgical excision. Br J Dermatol 2009;160(1):213–215. DOI: 
10.1111/j.1365-2133.2008.08934.x.

	 54.	 Shahidi-Dadras M, Saeedi M, Shakoei S, et al. Langerhans cell 
histiocytosis: An uncommon presentation, successfully treated by 
thalidomide. Indian J Dermatol Venereol Leprol 2011;77(5):587–590. 
DOI: 10.4103/0378-6323.84064.



Langerhans Cell Histiocytosis with Multisystem Involvement

287The Indian Journal of Chest Diseases and Allied Sciences, Volume 64 Issue 4 (October–December 2022)

	 55.	 Dere Y, Şahin C, Çelik SY, et al. Perianal presentation of Langerhans 
cell histiocytosis. Zhonghua Pifuke Yixue Zazhi 2016;2:99–101. DOI: 
10.1016/j.dsi.2015.09.003.

	 56.	 Abdou AG, MaherTaie D. Perianal Langerhans cell histiocytosis: A rare 
presentation in an adult male. Autops Case Rep 2017;7:38–43. 

	 57.	 Gul OO, Sisman P, Cander S, et al. An unusual case of adult-onset 
multi-systemic Langerhans cell histiocytosis with perianal and 
incident thyroid involvement. Endocrinol Diabetes Metab Case Rep 
2017;2017:16–0087. DOI: 10.1530/EDM-16-0087.

	 58.	 Mansour MJ, Mokbel E, Fares E. Adult Langerhans cell histiocytosis 
with pulmonary and colorectoanal involvement: A case report. J Med 
Case Rep 2017;11(1):272. DOI: 10.1186/s13256-017-1428-7.

	 59.	 Axiotis CA, Merino MJ, Duray PH. Langerhans cell histiocytosis of 
the female genital tract. Cancer 1991;67(6):1650–1660. DOI: 10.1002/ 
1097-0142(19910315)67:6<1650::AID-CNCR2820670629> 3.0.CO;2-T.

	 60.	 Bhinder J, Mori A, Kurtz L, et al. Langerhans cell histiocytosis of the 
gastrointestinal tract: A rare entity.  Cureus 2018;10(2):e2227. DOI: 
10.7759/cureus.2227.

	 61.	 Singhi AD, Montgomery EA. Gastrointestinal tract Langerhans cell 
histiocytosis: A clinicopathologic study of 12 patients. Am J Surg 
Pathol 2011;35(2):305–310. DOI: 10.1097/PAS.0b013e31820654e4.

	 62.	 Shankar U, Prasad M, Chaurasia OP. A rare case of Langerhans cell 
histiocytosis of the gastrointestinal tract. World J Gastroenterol 
2012;18(12):1410–1413. DOI: 10.3748/wjg.v18.i12.1410.

	 63.	 Castoldi MC, Verrioli A, De Juli E, et al. Pulmonary Langerhans cell 
histiocytosis: The many faces of presentation at initial CT scan. 
Insights Imaging 2014;5(4):483–492. DOI: 10.1007/s13244-014-0338-0.

	 64.	 Sundar KM, Gosselin MV, Chung HL, et al. Pulmonary Langerhans cell 
histiocytosis: Emerging concepts in pathobiology, radiology, and 
clinical evolution of the disease. Chest 2003;123(5):1673–1683. DOI: 
10.1378/chest.123.5.1673.

	 65.	 Tazi A. Adult pulmonary Langerhans’ cell histiocytosis.  Eur Respir 
J 2006;27(6):1272–1285. DOI: 10.1183/09031936.06.00024004.

	 66.	 Hidalgo A, Franquet T, Giménez A, et al. Smoking-related 
interstitial lung diseases: Radiologic–pathologic correlation.  Eur 
Radiol 2006;16(11):2463–2470. DOI: 10.1007/s00330-006-0340-0.

	 67.	 Tadokoro A, Ishii T, Bandoh S, et al.  Pulmonary Langerhans cell 
histiocytosis in a non-smoking Japanese woman. Nihon Kokyuki 
Gakkai Zasshi 2011;49:203–207. PMID: 21485154.

	 68.	 Shen J, Feng S. Bone Langerhans cell histiocytosis with pulmonary 
involvement in an adult non-smoker: A case report and brief review 
of the literature. Mol Clin Oncol 2017;6(1):67–70. DOI: 10.3892/
mco.2016.1077.

	 69.	 Vassallo R, Ryu JH, Colby TV, et al. Pulmonary Langerhans’-cell 
histiocytosis.  N Engl J Med  2000;342(26):1969–1978.  DOI: 10.1056/
NEJM200006293422607.

	 70.	 Abdallah M, Généreau T, Donadieu J, et al.  Langerhans’ cell 
histiocytosis of the liver in adults. Clin Res Hepatol Gastroenterol 
2011;35(6–7):475–381. DOI: 10.1016/j.clinre.2011.03.012.

	 71.	 Araujo B, Costa F, Lopes J, et al. Adult Langerhans cell histiocytosis 
with hepatic and pulmonary involvement. Case Rep Radiol 2015; 
2015:536328. DOI: 10.1155/2015/536328.

	 72.	 Kim SS, Hong SA, Shin HC, et al. Adult Langerhans’ cell histio
cytosis with multisystem involvement: A case report. Medicine 
(Baltimore). 2018;97(48):e13366. DOI:10.1097/MD.0000000000 
013366.

	 73.	 Rao S, Hegde S, Thilak GPS, et al. Langerhans cell histiocytosis in 
a 5-year-old girl: A case report and review of literature. Indian J 
Med Paediatr Oncol 2019;40(5):S176–S180. DOI: 10.4103/ijmpo.
ijmpo_258_17.

	 74.	 Shi S, Liu Y, Fu T. Multifocal Langerhans cell histiocytosis in an adult 
with a pathological fracture of the mandible and spontaneous 
malunion: A case report.  Oncol Lett.  2014;8(3):1075–1079. DOI: 
10.3892/ol.2014.2272.

	 75.	 Schmidt S, Eich G, Hanquinet S, et al.  Extra-osseous involvement 
of Langerhans’ cell histiocytosis in children. Pediatr Radiol 2004; 
34(4):313–321. DOI: 10.1007/s00247-003-1118-z.

	 76.	 Prayer D, Grois N, Prosch H. MR imaging presentation of intracranial 
disease associated with Langerhans cell histiocytosis.  Am J 
Neuroradiol 2004;25(5):880–891. PMID: 15140741.

	 77.	 Saleem SN, Said A-HM, Lee DH.  Lesions of the hypothalamus: 
MR imaging diagnostic features 1.  Radiographics  2007;27(4): 
1087–1108. DOI: 10.1148/rg.274065123.

	 78.	 Radojkovic D, Pesic M, Dimic D, et al.  Localised Langerhans cell 
histiocytosis of the hypothalamic-pituitary region: Case report and 
literature review. Hormones 2018;17(1):119–125. DOI: 10.1007/s42000-
018-0024-6.

	 79.	 Tan H, Yu K, Yu Y, et al. Isolated hypothalamic-pituitary Langerhans’ 
cell histiocytosis in female adult. Medicine 2019;98(2):e13853. DOI: 
10.1097/MD.0000000000013853.

	 80.	 Zhou W, Rao J, Li C. Isolated Langerhans cell histiocytosis in 
the hypothalamic-pituitary region: A case report. BMC Endocr 
Disord 2019;19:143. DOI: 10.1186/s12902-019-0474-0.

	 81.	 Haroche J, Cohen–Aubart F, Rollins BJ, et al. Histiocytoses:  
Emerging neoplasia behind inflammation. Lancet Oncol 2017;18: 
e113–e125. 

	 82.	 PDQ Pediatric Treatment Editorial Board (2018). Langerhans Cell 
Histiocytosis Treatment (PDQ®): Patient Version. In: PDQ Cancer 
Information Summaries. Bethesda (MD): National Cancer Institute 
(US), 2018.

	 83.	 Rizzo FM, Cives M, Simone V, et al. New insights into the molecular 
pathogenesis of langerhans cell histiocytosis. Oncologist 2014; 
19(2):151–163. DOI: 10.1634/theoncologist.2013-0341.

	 84.	 Leung AKC, Lam JM, Leong KF. Childhood Langerhans cell histio
cytosis: A disease with many faces. World J Pediatr 2019;15:536–545. 
DOI:10.1007/s12519-019-00304-9.

	 85.	 Girschikofsky M, Arico M, Castillo D, et al. Management of adult 
patients with Langerhans cell histiocytosis: Recommendations from 
an expert panel on behalf of Euro–Histio–Net. Orphanet J Rare Dis 
2013;8:72. DOI: 10.1186/1750-1172-8-72.

	 86.	 Ma J, Laird JH, Chau KW, et al. Langerhans cell histiocytosis in 
adults is associated with a high prevalence of hematologic and 
solid malignancies. Cancer Med 2019;8(1):58–66. DOI: 10.1002/
cam4.1844.


	_GoBack

