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Abstract
Langerhans cell histiocytosis is a tumor-like condition characterized by idiopathic prolif-
eration of Langerhans cells. The disease may involve the skeleton as well as other organs 
systems. Bone involvement may be solitary or multifocal. Unifocal osseous Langerhans cell 
histiocytosis may involve virtually any bone, with the calvarium being most frequently in-
volved. Plain radiography, computed tomography and magnetic resonance imaging are the 
most used techniques for detection and characterization of the lesion. The use of ultrasound 
is less known, although it may be a valuable technique in detection and follow-up of super-
ficially located lesions such as calvarial lesions. This case report describes an 8-year-old 
girl, in whom the lesion was initially detected by ultrasound. Furthermore, ultrasound was 
used to evaluate spontaneous resolution of the lesion. The knowledge of ultrasound charac-
teristics may be important to avoid unnecessary radiation and gadolinium administration, 
particularly in a pediatric population.
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Case report

An 8-year-old girl was referred to our department for an 
ultrasound of the skull. She had been complaining for 
6 weeks of focal pain at the scalp. Initially, the parents 
felt no palpable lump, but a progressive soft lump at the 
right paramedian posterior parietal region was revealed 
by the father of the child a few weeks later. There was 
no clear history of a trauma and further medical history 
was unremarkable. There were no systemic complaints.

Ultrasound demonstrated a focal skull defect in the 
right parietal bone near the midline. The bony defect 

was filled with a hypoechogenic solid mass, extend-
ing both within the soft tissue and intracranially. 
The lesion showed intimate contact with the supe-
rior sagittal sinus. The lesion measured 2 × 1.7 and 
1.2 cm. Color Doppler and Power Doppler showed 
absence of intralesional flow (Fig. 1). Contrast-en-
hanced ultrasound and elastography were not per-
formed at the time of the admission. 

Subsequent computed tomography (CT) confirmed 
a large osteolytic defect with non-sclerotic margins 
and beveled edges. The outer table was more in-
volved than the inner table (Fig. 2). 
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On magnetic resonance imaging (MRI), the lesion 
was isointense to brain tissue on T1-weighted imag-
es (WI) and of intermediate signal on T2-WI. There 
was vivid enhancement and there was no diffusion 
restriction (Fig. 3). Intra- and extracranial extension 
was better demonstrated on MRI than CT.

The presumptive imaging diagnosis of unifocal 
Langerhans cell histiocytosis was made. The dif-
ferential diagnoses included epidermoid cyst, con-
genital skull defect and growing fracture. Absence 
of diffusion restriction argued against the diagno-

sis of an epidermoid cyst. As the lesion appeared de 
novo clinically and there was no history of trauma, 
congenital skull defect and growing fracture were 
unlikely. The absence of an oncologic history (e.g. 
neuroblastoma) argued against the hypothesis of 
a metastatic lesion of the calvarium. 

Further clinical examination was negative for sys-
temic diseases and was completely normal. Plain 
radiographs of the chest and spine showed no ad-
ditional lesions.

Fig. 1. �Ultrasound on admission. A. Transverse gray scale image showing a focal paramedian skull defect extending within 
the outer and inner table of the right parietal bone. There is an intralesional hypoechogenic mass with extracranial 
and intracranial extension. B. Transverse color Doppler image clearly demonstrates the intimate relationship with 
the superior sagittal sinus. Color Doppler and Power Doppler showed absence of intralesional flow

Fig. 2. �CT on admission. A. Axial image in bone window. Note an osteolytic defect of the right parietal bone, with beveled 
edges (arrows). There is also subtle soft tissue swelling (white asterisk). B. 3D Volume Rendering Technique (VRT) 
image shows that the lesion is located adjacent to the sagittal suture but there is no crossing of the suture
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A  biopsy was initially planned, but 6 weeks later, 
there was no residual palpable lump. Repeat MRI at 
6 weeks revealed a residual skull defect, but the soft 
tissue component had disappeared (Fig. 4).

Because of the characteristic imaging findings and 
the spontaneous resolution of the soft tissue lump, 

we judged that biopsy was not justified and a watch-
ful waiting policy was recommended. Further clini-
cal follow-up was uneventful at 3 and 6 months.

Follow-up ultrasound (Fig. 5) and MRI performed 14 
months (Fig. 6) after the initial presentation showed 
complete resolution and reossification of the lesion. 

Fig. 3. �MRI on admission. A. Axial T1-WI. The lesion is 
isointense to gray matter (white asterisk). B. Axial 
T2-WI. The lesion is of intermediate signal with in-
tralesional areas of high signal compared to gray 
matter (white asterisk). C. Sagittal T1-WI after intra-
venous administration of gadolinium contrast. The 
lesion enhances slightly more at the periphery than 
in the center (white asterisk)
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Although there was a lack of histopathological proof, 
the presumed diagnosis of unifocal Langerhans cell 
histiocytosis eosinophilic granuloma of the skull 
was made based on the combination of the location, 
characteristic imaging features and the spontaneous 
resolution. Clinical follow-up performed 20 months 
following the initial presentation was unremarkable.

Discussion

Langerhans cell histiocytosis (LCH) is a rare system-
ic disorder characterized by idiopathic proliferation 
of histiocytes, called Langerhans cells, in different 
organs including the bones, lungs, central nervous 
system, liver and spleen, skin, thymus and lymph 
nodes. The severity and clinical behavior depend 
on the number and type of organ systems involved. 
Skeletal involvement is common and may affect one 
or multiple bones. Involvement of a  solitary bone 
was previously referred to as eosinophilic granu-
loma (EG) and is the most common presentation of 
LCH in children(1).

Unifocal LCH of bone may involve virtually any 
bone, with peak presentation between the ages of 5 
and 15 years. Typical locations are the pelvis, the 
long bones and the skull. Solitary calvarial lesions 
are the most frequent presentation(2).

Clinically, calvarial LCH often presents as a painful 
lump at the scalp.

Further diagnosis is most often made on plain radio-
graphs, CT or MRI. 

Skull radiographs typically demonstrate as a “punched-
out” osteolytic lesion, initially without sclerosis. Dur-

Fig. 4. �Follow-up MRI 6 weeks after the initial presenta-
tion. Sagittal T1-WI after intravenous administra-
tion of gadolinium contrast. The intra- and extra-
cranial component of the lesion has disappeared 
(white arrow)

Fig. 5. �Follow-up ultrasound of the skull 14 months after 
the initial presentation. Apart from a minor residual 
contour irregularity (white arrows), there is no re-
sidual skull defect

Fig. 6. �MRI 14 months after the initial presentation. Axial 
T2-WI. There is complete reossification of the bony 
defect (white arrow)
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ing the healing phase, the lesion may develop a scle-
rotic rim. 

On CT, the edges of the osteolytic defect are often 
beveled due to uneven destruction of the outer and 
inner table. A  button sequestrum representing re-
sidual bone may be present and is more readily de-
tected on CT than on plain radiographs. The lesion 
typically does not cross the sutures. CT may also al-
low to visualize the soft tissue component(3).

On MRI, the lesion is isointense to gray or white 
matter on T1-WI, heterogeneously hyperintense 
on T2-WI and there is vivid enhancement. The en-
hancement of the lesion is variable. Often, there is 
enhancement of an associated dural tail and extraos-
seous component(2).

Ultrasound has been rarely used to demonstrate 
EG(4). However, as demonstrated in our case, it is 
a  quick tool for initial detection of superficially 
located calvarial lesions, evaluation of the asso-
ciated soft tissue lesion and contact with the ex-
tradural sinuses. Similar to CT, ultrasound shows 
unequal destruction of the outer and inner table 
of the skull. 

B-mode ultrasound is limited in the evaluation of 
musculoskeletal lesions with a  sensitivity of 76.9% 
and a specificity of 78.8% for the differentiation of 
benign versus malignant soft tissue tumors(5). Power 
Doppler ultrasound allows to evaluate the vascular-
ity of the lesion, but this is not always helpful in fur-
ther characterization of the lesion. In contrast to the 
case reported by Holley, our case showed absence of 
intralesional Doppler signal. 

Analysis of perfusion pattern and time of enhance-
ment on Contrast Enhanced Ultrasound (CEUS) has 
been used for characterization and differentiation of 
benign versus malignant soft tissue masses(6,7). In-
tense inhomogeneous enhancement with avascular 
areas and rapid enhancement favors the diagnosis of 
a malignant soft tissue mass. 

The potential role of quantitative and qualitative 
shear wave elastography in evaluating musculoskel-
etal soft tissue masses has been recently evaluated. 
Although there may be some evidence of an associa-
tion between lower shear wave velocity and soft tis-
sue malignancy, there is no statistically significant 
correlation between shear wave velocity and soft 
tissue malignancy, and there is no substantive im-
provement to detect malignancy over B-mode ultra-
sound(5). Moreover, there are no specific data in the 
current literature regarding the imaging pattern of 
LCH of the musculoskeletal system in particular on 
CEUS or elastography.

Unifocal LCH is a self-limiting disease and the prog-
nosis is generally good, if appropriate treatment is 
provided. Spontaneous resolution or decrease in 
size has been previously reported and usually starts 
within 2 months, with initial disappearance of the 
soft tissue component, followed by complete repair 
and reossification over the following months(8).

When the lesion has a  characteristic imaging ap-
pearance, biopsy may not be justified and a watchful 
waiting policy with clinical and radiologic examina-
tions at regular intervals may be preferable(9). Spon-
taneous resolution of the lesion proven on imaging 
makes the diagnosis highly probable.

Ultrasound has the advantage that there is no ra-
diation nor need for administration of contrast and 
therefore it may be an ideal tool for imaging follow-
up of calvarial lesions. 

The differential diagnosis of EG of the skull in chil-
dren includes a congenital skull defect(10), an epider-
moid or dermoid cyst(3), a growing fracture(8), a hem-
angioma and metastatic neuroblastoma(4).
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