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ABSTRACT 

Introduction: Langerhans cell histiocytosis (LCH) is a group of idiopathic disorders characterized by the proliferation 
of specialized bone marrow-derived Langerhans cells (LCs) and mature eosinophils, resulting in solitary or few, indo-
lent and chronic, lesions of bone or other organs called eosinophilic granulomas. Calvarial LCH is quite rare and an 
underappreciated differential etiology of skull lesions. We present a most unusual case of a young child with hy-
peracutely symptomatic langerhans histiocytosis of the skull. Method: A 7-year-old male presented with a history of 
increasing (progressive) frontal headaches of 8 days duration, unaccompanied by associated nausea, vomiting, or diplo-
pia. His only additional complaint was a hard bump on his forehead. MRI and CT done in the ER identified a right 
fronto-parietal lesion with associated skull erosion. Nuclear medicine and SPECT studies confirmed an erosive skull 
lesion without significant metabolic activity. A right frontal craniectomy and excision was performed. Results: A soft, 
rubbery well-circumcised mass coming from the diploic layer of the skull with involvement of bone was identified. The 
mass had eroded both the outer and inner table of the skull, and the involved area of the right frontal bone was resected. 
Intra-operative histo-pathologic analysis of the lesion revealed Langerhans cell histiocytosis without involvement of the 
dura. The patient experienced no neurological worsening as a result of the resection. He was discharged home in stable 
condition. Conclusion: LCH lesions of the skull are common findings, however, this focal hyperacute symptomatic 
presentation is most rare and should not deter us from anticipating an erosive bony tumor and planning timely surgical 
management. 
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1. Introduction 

Skull inner mass lesions include metastatic cancer [1] 
(leiomyosarcoma, leiomyoma) [2], sarcomas (rhabdo- 
myosarcoma, etc.), meningeal lesions (meningioma) and 
Langerhans cell histiocytosis. Langerhans cell histi- 
ocytosis is a type of neoplasm characterized by idio- 
pathic histiocytic and eosinophilic proliferation [3]. The 
name reflects the primary cell involved as well as the 
pathophysiology of the disease. The three subtypes are 
Letterer-Siwe disease, Hand-Schüller-Christian disease 
and eosinophilic granuloma [3,4]. Letterer-Siwe disease 
is a diffuse, systemic form of the disease that is uni-
formly fatal within 1 - 2 years. Eosinophilic granuloma is 

a localized form of the disease and usually presents as a 
unifocal bony lesion, typically involving the temporal or 
frontal bone. The tumor is further characterized by a lo- 
cal collection of histiocytes and eosinophils that stimu- 
late bone resorption, producing a radiolucent lesion. Di- 
agnosis is confirmed by open biopsy. The ultra-structural 
hallmark on histopathological analysis is Birbeck gran- 
ules [5]. High resolution computed tomography (HRCT) 
reveals “punched-out” defects or “moth-eaten” lesions. 
[(Briggs RD, Gadre A.Differential Diagnosis of Tempo- 
ral Bone and Skull Base Lesions. Grand Rounds Presen- 
tation, UTMB, Dept. of Otolaryngology, December 19, 
2001)] Hand-Schuller-Christian disease is a systemic 
variant of eosinophilic granuloma [5]. There are typi- 
cally multiple punched-out defects in the temporal bone, *Corresponding author. 

Copyright © 2013 SciRes.                                                                                OJMN 



P. E. KALOOSTIAN  ET  AL. 45

often bilateral, clinically accompanied by chronic otor-
rhea [6]. The disease may affect other organs including 
the abdominal viscera and skin. The onset of symptoms 
is typically several weeks to months. We present a rare 
case of Langerhans cell histiocytosis with a relatively 
short time of onset. 

2. Case Report 

History and examination: A 7 years old male presented 
with an 8-day history of intermittent, progressively 
worsening occipital headaches. This was also accompa- 
nied by right jaw pain, intermittent nausea without eme- 
sis, and abdominal pain. He had no significant past 
medical history and had never complained of headaches 
previously. In the three days prior to presentation his 
right parietal scalp had been noted to be tender. A CT 
scan obtained by the referring physician revealed a right 
temporal skull defect, likely a soft tissue mass with skull 
invasion. On physical exam there were no focal neuro- 
logical deficits. A skeletal survey demonstrated no other 
osseous lesions (Figures 1(a) and (b)). 

Imaging: MRI demonstrated a (Figures 1(c) and (d)) 
right lateral frontotemporal extracranial soft tissue 
swelling ovoid in appearance, with an approximately 1.6 
cm cystic region with an approximately 1.5 cm adjacent 
skull defect involving the inner and outer tables. Also 
noted were edema within the regional diploe and reactive 
dural contrast enhancement regionally. At this point an 
infectious or neoplastic etiology could yet not be ruled 
out. A nuclear medicine study was performed in which 
MDP distribution showed vague, increased uptake cor-
responding to the right temporal bone lesion as seen on 
the CT. This was confirmed with SPECT imaging of the 
head (6.6 mCi of Technetium-99 m MDP, IV) (Figure 2). 

We performed a right-sided craniectomy, greater than 
5 centimeters, for removal of this skull tumor. A soft, 
rubbery well-circumcised mass coming from the diploic 
layer of the skull was identified with involvement of 
bone approximately 5 centimeters in width. The texture 
was very soft and rubbery with no purulent material. We 
resected this mass and noticed that the diploic layer of 
the skull had been very soft and invaded multiple levels, 
and so we used a drill and performed our craniectomy 
until we identified normal bone throughout. The dura 
was not invaded. We performed a cranioplasty with Os-
teoMed® (OsteoMed, 3885 Arapaho Road, Addison, TX 
75001) mesh and screws, approximately 5 centimeters in 
size. 

Pathological findings: Histopathological confirmation 
analysis revealed Langerhans Cell Histiocytosis. Immu- 
nohistochemistry revealed cells positive for S100, CD1a, 
Langerin and CD 68, consistent with a diagnosis of LCH. 

Postoperative course: The patient tolerated the proce- 
dure and was discharged home in good condition. 

 
(a)                              (b) 

 
(c)                              (d) 

Figure 1. (a), (b): CT of the head demonstrating a soft tissue 
with lysis of the underlying skull. The bone windows (a) 
clearly demonstrate the involvement of the inner and outer 
tables. (c), (d): Coronal and axial MRI demonstrating a 
lateral right frontotemporal extracranial soft tissue swelling 
(with an approximately 1.6 cm ovoid cystic region) associ-
ated with an approximately 1.5 cm adjacent skull defect 
involving the inner and outer tables, edema within the re-
gional diploe, and reactive dural contrast enhancement 
regionally. No other areas of abnormal contrast enhance-
ment were identified intracranially. No other calvarial ab-
normalities are noted. The mastoid air cells, paranasal si-
nuses and orbits were unremarkable, as were the remaining 
extracranial soft tissues. 

3. Discussion 

The precise causes of most histiocytoses are not known, 
but infections, particularly viral [7], cellular and immune 
dysfunctions [8] have been implicated in the etiology and 
pathophysiology of this disorder. Källén et al., reported 
an increased rate of diagnosed histiocytosis in children 
conceived by means of in vitro fertilization, 6 cases of 
Langerhans histiocytosis against 1.0 expected [9].  

Eosinophilic granuloma is the most common form of 
LCH, and usually presents as a solitary osteolytic lesion 
of the skull or spine. Hand-Schuller-Christian disease 
presents with multi-focal LCH lesions of the bone with 
hypothalamic involvement [5], and this multi focal or 
disseminated LCH is responsible for most cases with 
CNS involvement. Abt-Letterer-Siwe disease is charac-
terized by skin, lymph nodes and visceral involvement, 
rarely presenting with CNS involvement [5]. 

Based on this classification, the patient in our case 
likely presented with Hand-Schüller-Christian (HSC)  
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