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Langerhans Cell Histiocytosis in the Skull: 
Comparison of MR Image and Other Images

Soo Jin Lim 1, Myung Kwan Lim 1, Sun Won Park 1, Jung Eun Kim 1, Ji Hye Kim 2, 
Deok Hwan Kim 3, Seok Lyong Lee 4, Chang Hae Suh 1

Purpose : To evaluate the characteristic MR imaging findings of Langerhans cell
histiocytosis (LCH) in the skull and to compare them with those of plain radiography
and computed tomography.
Materials and Methods : A total of 10 lesions in 9 patients (Age range; 5-42 years, Mean
age; 18, all women) with Langerhans cell histiocytosis in the skull were included in our
study. Nine lesions in nine patients were histologically confirmed by surgery or fine
needle aspiration biopsy. All patients performed with MRI, and plain radiography and
CT scan were done in 7 patients (8 lesions). Two experienced neuroradiologists
reviewed the radiological examinations independently with attention to location, size,
shape and nature of the lesions in the skull and compared the extent and extension of
the lesions to adjacent structures. 
Results : The lesions were distributed in all of the skulls without predilection site. On
MRI, the masses were shown as well-enhancing soft tissue masses (10/10) mainly in
diploic spaces (8/10) with extension to scalp (9/10) and dura mater (7/10). Dural
enhancement (7/10) and thickening (4/10) were seen. The largest diameter of the soft
tissue masses ranged 1.1 cm to 6.8 cm, shaped as round (5/10) or oval (5/10). On CT
scans, the lesions were presented as soft tissue masses involving diploic space (6/8) and
scalp extension (7/8) were also well visualized. Although bony erosion or destruction
was more clearly seen on CT rather than those of MRI, enhancement of soft tissue
masses and dura were not well visualized on CT. In contrast, all of the lesions in LCH
were seen as punched out (4/8), beveled-edge appearance (4/8) osteolytic masses in
plain radiography, but scalp and dural extension could not be seen.
Conclusion : Characteristic MR findings in patients with LCH are soft tissue mass in
diploic space with extension to dura and scalp, and MRI would be better imaging
modality than plain radiography or CT .  
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Introduction

Langerhans cell histiocytosis (LCH) is a rare disease
and regarded as a reactive clonal disease of the mono-
cyte-macrophage system and may affect almost any or-
gan (1, 2). The radiologic presentations of LCH are vari-
able and range from a lytic skeletal lesion incidentally
seen at radiography to widespread disease with severe
organ dysfunction (3). Bony lesions are the most com-
mon manifestation of LCH and the skull is most fre-
quently involved (4).

It is well known that most bony lesions can be detect-
ed on plain radiographs as punched out lesion and CT
or MR images can be helpful in providing better delin-
eation of the bony lesion (5). However, precise CT and
MR imaging findings are not well documented in previ-

ous studies and no comparative trials that demonstrated
the clear advantage of one imaging modality over the
other one have been reported, to our knowledge. The
purpose of this report is to describe imaging findings of
MRI in LCH patients with skull involvement and to
compare them with those of plain radiographs and CT
scans.

Materials and Methods

A total of 27 patients with LCH in the skull were sus-
pected at two major university hospitals . Among them,
10 lesions in 9 patients (a patient had 2 lesions) were
histologically confirmed by surgery (4/9) or fine needle
aspiration (5/9). The age distribution of these patients
was 5-42 years (mean age, 18 years), and all patients
were female. The chief complaint of the 5 patient was
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Fig 1. a-d.  A 29-year-old woman
with LCH.
Axial T1-weighted (a) and T2-
weighted images (b) show iso
(arrow) and high signal intensity
(arrow head) of the mass. MR
images also show osteolysis of the
skull and extension of the mass to
the scalp. Coronal contrast-
enhanced T1-weighted image (c)
shows strong enhancement of the
mass. Adjacent dural thickening
and enhancement (arrows) is clearly
seen on this image.
Axial contrast-enhanced CT scan (d)
shows well-enhancing osteolytic
mass in left frontal bone. Extra-
cranial extension of the soft tissue
mass is clearly seen.



scalp swelling , and the others were palpable mass. All
patients performed with MRI, but simple skull X-ray
and CT scan were done in 7 patients (8 lesions). 

A typical brain CT examination (Somatom Sensation
16; Siemens Medical Systems, Erlangen, Germany) had
been performed in the axial planes from the skull vault
to skull base. Sections were 5-mm thick and contiguous,
and images were obtained after the intravenous admin-
istration of 60-120 ml of non-ionic contrast medium
(Ultravist [iopramide]; Schering, Berlin, Germany).

Brain MR imaging was performed with a 1.5 T MR s-
canner (Signa HDx; GE Medial Systems, Milwaukee,
Wisconsin, U.S.A.). We acquired axial T2- and T1-
weighted images and contrast-enhanced axial and coro-
nal T1-weighted images using the following parameters:
for T2-weighted images, TR were 2200- 4600 ms and
TE was 90-110 ms; for T1-weighted images, TR was
400-600 ms and TE was 10-20 ms; section thickness,
5.0 mm; FOV, 240 × 240 mm; and matrix, 256 × 256.
Gadodiamide (Omniscan, 0.2 mmol/kg; Nycomed,
Norway) was administered.

Two experienced neuroradiologist reviewed the radi-
ologic examinations retrospectively, with attention to
location, size, shape and nature of the lesions in the
skull on all plain radiographs, CT and MR imaging. The
involving layers including adjacent dura, attenuation or
signal intensity of the lesions, and presence of enhance-
ment were also evaluated on both CT and MR images.

Results

On MR images, the lesions were distributed in all of

the skull without predilection site. The most frequently
involving site was the parietal bone in 4 and occipital
bone in 3 cases. The size of the lesions was ranged as
1.1-6.8 cm (mean size, 3.1 cm). The lesions showed
round in 5 and oval shape in 5 cases. The lesions pre-
sented as well-enhancing soft tissue mass (10/10), and
mainly located in the diploic space (8/10) with extension
to scalp (9/10), and dura mater (7/10). The signal intensi-
ty of the soft-tissue masses were isointense with gray
matter on T1-weighted images and hyperintense on T2-
weighted images in 9 lesions. In one lesion, heteroge-
neous signal intensity was seen in the center of mass on
both T1- and T2- weighted images, which suggested he-
morrhage or tumor necrosis. In 7 of 10 lesions, adjacent
dura were enhanced and 4 lesions accompanied by dur-
al thickening (Fig. 1a-c). 

On CT scans, the lesions were presented as soft tissue
masses involving diploic space (6/8) with scalp exten-
sion (7/8).  Bony erosion and destruction were clearly
seen in all patients (Fig. 1d). However, enhancement of
soft tissue masses and dura or dural extension was not
well visualized on CT scans. 

In contrast, the lesions in LCH were seen as punched
out (4/8) or beveled-edge appearance (4/8) in plain skull
radiography (Fig. 2). One lesion was shown as geo-
graphic patters. Soft tissue mass or scalp and dural ex-
tension of the lesions could not be visualized on plain
radiographs. 

Discussion

Langerhans cell histiocytosis, previously called histio-
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Fig . 2. a, b. A 5-year-old girl with
LCH.
a. Skull AP radiograph shows two
rounded radiolucent lesions in left
parietal (arrow) and occipital bone
(arrow head). b. Lateral radiograph
of the skull shows punched out
lesion in parietal (arrow) and a
typical beveled appearance in
occipital bone (arrow head) due to
unequal destruction of the inner
and outer tables of the skull.



cytosis X, encompasses a spectrum of multi-system
lymphoreticular disorders that predominantly affect
children and young adults (5). Three overlapping clini-
cal variants have been recognized. Letterer-Siwe disease
(about 10%) is the acute fulminant form with poor prog-
nosis; it involves skin, liver, spleen, lymph nodes, and
bone primarily in children under two years of age.
Hand-Schuller-Christian disease (15-40%) is the chronic
form with variable prognosis; it involves skeletal, retic-
uloendothelial, and other visceral sites predominantly
in children between five and ten years of age. Solitary
or multiple eosinophilic granuloma of bone (60-80%)
has a favorable prognosis; it occurs during the first
three decades of life with peak incidence between five
and ten years (4, 6, 7). Eosinophilic granuloma is also
known to be a relatively uncommon entity, accounting
for only 1% of all tumor like lesions of bone (5). In this
study, all cases were eosinophilic granuloma and age
ranged from 5 years to 42 years old with only one case
of multiple forms.

In the literature, about 90% of patients with
eosinophilic granuloma of bone present between 5 and
15 years of age, males are affected to a slightly greater
degree than females (5, 8). Especially in the skull,
Langerhans cell histiocytosis appears to most common-
ly involve the parietal bone, followed by the frontal
bone (9). But LCH can arise nearly anywhere in the
brain and skull. This diagnosis should always be consid-
ered when a mass arises from the bones of the face,
skull base, or calvaria in children. LCH may result in
masses based in the cerebral parenchyma, spinal cord,

dura, or choroid plexus. Our study differs somewhat
from this finding in that all patients were women and
lesion distributed without predilection site in the skull.
This difference is thought to be due to the small num-
ber of cases in this study.

In our study, the most characteristic MR findings of
LCH on the skull was well-enhancing soft tissue masses
mostly in diploic space with extension to adjacent struc-
tures and these findings was more clearly visualized
than those of the other imaging modalities.
Pathologically, the soft tissue masses might be the re-
sults of with histiocytic proliferation and granuloma for-
mation. The Langerhans cell is present in all forms of
the disease, from isolated eosinophilic granuloma to
Letterer- Siwe disease. The Langerhans cell is a dendrit-
ic cell of the epidermis which is characterized by a u-
nique organelle, the Langerhans, or Birbeck granule
(10, 11).

Characteristic pathologic morphology of tissue from
children with LCH includes large cells with elongated,
irregular nuclei, prominent nuclear grooves, folding,
and indentation, moderate to abundant cytoplasm, and
frequent mitotic figures (12, 13). Variable numbers of
eosinophils are often present. The lesions are also char-
acterized by osteo-clast-like multinucleated giant histio-
cytes with bone destruction, necrosis, hemorrhage, and
eosinophilic abscesses (14, 15). In one study, osteoclast-
type giant cells were found in two-thirds of cases and
tended to show great variability in number (12). Also,
indeterminate cells, interdigitating dendritic cells,
macrophages, and T lymphocytes are often found in in-
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Table 1. Clinical Data and Radiological Findings in 10 Cases of Nine Patients of LCH

No. Age/Sex Symptoms Location Size (cm) Shape Involving Site
Dural enhance/
thickening

01 42/F scalp swelling right parietal 1.1 round diploic space, outer table, scalp N / N
02* 5/F palpable mass left occipital 1.5 round all layers�, scalp Y / Y
03* 5/F palpable mass left parietal 1.5 round all layers�, scalp Y / Y
04 5/F scalp swelling left frontal 2.3 oval outer table, scalp N / N
05 29/F palpable mass left parietal 2.5 oval all layers�, scalp Y / Y
06 10/F palpable mass left frontal 3 round outer table, scalp N / N
07 21/F scalp swelling left parietal 6.8 oval all layers�, scalp Y / Y
08 18/F scalp swelling left temporal 5 round all layers�, scalp Y / N
09 6/F scalp swelling right occipital 2.5 oval all layers�, scalp Y / N
10 30/F palpable mass right occipital 3 oval all layers� Y / N

* same patient
� all layer : inner table, diploic space, outer table
Y : yes
N : no



creased numbers in the lesions (16, 17). Granulomas
may or not be seen, and fibrosis may be seen in later le-
sions (18)

In almost all our cases, radiographic findings of LCH
was well demarcated osteolytic lesion without sclerotic
margin, so called, “punched out” lesion or beveled-edge
appearance. Beveled-edge appearance is known due to
the uneven destruction of the outer and inner cranial ta-
bles and also called as double-contoured appearance (4-
6). Geographic pattern was seen in one our case, it was
thought that the lesions may enlarge, increase in num-
ber, and coalesce to form a maplike appearance and re-
gards as chronic form of LCH (19, 20). The plain radi-
ographic study could not delineate the soft tissue mass
or its extension which could be seen on CT or MR im-
ages at all.

CT and MR imaging may allow better demonstration
of a bone lesion as well as associated soft-tissue masses
in this study. We found MR imaging and CT particular-
ly helpful in detecting and defining purely soft-tissue tu-
mors. Calvarial lesions tend to have sharp borders with
involvement of the inner and outer table of the skull,
resulting in a beveled-edge appearance. MR and CT im-
ages could show not only the extent of soft tissue mass-
es but also the extension of the masses to epidural or
extrcranial site (21).

CT images could more clearly demonstrate the bony
destruction of the skull than the MR images, especially
the unequal destruction in the outer and inner tables. In
addition, a small bony fragment near the skull defect
may be seen; this suggested the presence of a button se-
questrum (5). In contrast, MR imaging allow better
demonstration of a soft-tissue masses as well as associ-
ated bone lesion. Involving skull layers and presence of
extension to dura or scalp could be more accurately vi-
sualized on MRI than other methods. Therefore, the ex-
tent of soft tissue infiltration by LCH is best document-
ed by MRI (and, in particular, with gadolinium- en-
hanced T1-weighted imaging). Moreover, dural thicken-
ing and/or enhancement are only clearly visualized on
MR images.

In the literature, MR imaging is a highly sensitive, but
nonspecific, modality to detect bone marrow involve-
ment and soft tissue mass in eosinophilic granuloma
(22). The lytic lesions seen on radiography and CT are
low signal, or isointense to muscle, on T1-weighted im-
ages and high signal on T2-weighted images and

marked enhancement after gadolinium administration
(22-25). Acute lesions may also demonstrate edema of
marrow, periosteum, and soft tissues (26). A dural tail
can often be seen and these tails return a high signal on
T2-weighted images. Healing is associated with a de-
crease in T2 signal intensity. Magnetic resonance imag-
ing may be useful in the detection of an accompanying
soft tissue mass or inflammation and for the demonstra-
tion of dural involvement in doubtful cases (27).

Radiographic findings of LCH in the skull often simu-
late other skeletal lesions, such as osteomyelitis, Ewing
sarcoma, leukemia, lymphoma, and metastatic neurob-
lastoma (28). Because the radiological patterns in skele-
tal LCH are variable and may mimic those of benign
and malignant conditions, CT and MR examinations
should be performed after simple radiographs and have
some characteristic advantages not only for diagnosis of
the diseases but also evaluation of the lesion extents. 

In conclusions, MR imaging might provide most use-
ful in defining the extent of osseous disease and soft-tis-
sue extension in the skull of patients with LCH.
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두개골의 랑게르한스 세포 조직구증: 자기공명 상과
다른 상과의 비교
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목적: 이 연구의 목적은 두개골 랑게르한스 세포 조직구증의 특징적인 자기공명 상소견을 기술하고 단순촬 과 컴

퓨터 단층 촬 에서의 상소견과 비교함에 있다.

상 및 방법: 총 9명의 환자 중 10예의 병변을 상으로 자기공명 상을 분석하 다(연령범위: 5-42세, 평균 연

령: 18세, 전예 여자). 9예에서 수술이나 미세 침 흡입 생검술에 의해서 병리학적으로 두개골의 랑게르한스 세포 조

직구증이 증명되었다. 모든 환자는 자기공명 상을 시행하 고 이 중 7명 (8예) 에서 컴퓨터 단층 촬 과 단순 촬

을 시행하 다. 두 명의 숙련된 신경 상의학 의사가 상에서 병변의 위치, 크기, 모양과 특징을 독립적으로 분석하

고 병변의 범위와 주변 조직으로의 침범 여부를 비교하 다.

결과: 병변은 모든 두개골에 편향 없이 분포하 다. 자기공명 상에서 종괴들은 조 증강되는 골 융해성 종괴

(10/10)로 주로 판사이 공간에 위치하고(8/10) 두피(9/10)나 경질막(7/10)을 침범하 다. 경질막의 조 증강

(7/10)과 비후(4/10)가 모든 병변에서 보 다. 골 융해성 종괴의 크기는 1.1 cm에서 6.8 cm의 범위 으며 모양

은 원형(5/10)이거나 난원형(5/10)이었다. 컴퓨터 단층 촬 에서 병변은 판사이 공간의 골 융해성 종괴로(6/8) 두

피의 침범(7/8)이 잘 보 다. 컴퓨터 단층촬 에서 골미란이나 골파괴가 자기공명 상보다 좀 더 분명하게 보 지만

연부종괴와 경질막의 조 증강 유무는 판단하기 어려웠다. 이와 조적으로 단순촬 에서 모든 랑게르한스 세포 조직

구증은 도려낸 병터 (punched out) 모양(4/8)이나 beveled-edge 모양(4/8)의 골융해성 종괴로 보 고 두피나

경질막으로의 침범은 판단 할 수 없었다. 

결론: 두개골 랑게르한스 세포 조직구증의 특징적인 자기공명 상소견은 판사이 공간에 위치한 골 융해성 종괴가 경

질막과 두피를 침범하는 것으로, 자기공명 상이 단순촬 이나 컴퓨터 단층 촬 보다 우월한 상 기법이다.
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