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Abstract: Non-Langerhans cell histiocytosis (non-LCH) is a group of diseases characterized by the proliferation of histiocytes in 
tissues that is excluded from the diagnostic criteria for LCH. Juvenile xanthogranuloma (JXG) and benign cephalic histiocytosis 
(BCH) are the most common types of cutaneous non-LCH. These two diseases share similarities in both clinical and histological 
features, therefore, they can be difficult to differentiate. Thorough physical, dermoscopic, and histopathological examinations are 
required to distinguish between JXG and BCH. We hereby present two rare cases of non-LCH in pediatric patients, presented with 
JXG and BCH. The dermoscopic examination of both cases showed a setting-sun appearance, while the histopathological examination 
revealed Touton giant cells in the JXG case, and massive lymphocyte infiltration in the BCH case. Both patients were treated with 1% 
topical rapamycin in a split-side comparison for the first 12 weeks, followed by applications on both sides for a total duration of 24 
weeks. As a result, there was a significant reduction in the size of the lesion, leading to patient’s satisfaction. Rapamycin is an 
immunosuppressive agent with antineoplastic activity. Rapamycin can be used as an alternative non-invasive topical treatment option 
for JXG and BCH. However, long-term observations are required to assess its effectiveness and side effects. 
Keywords: benign cephalic histiocytosis, dermoscopy examination, histopathological examination, juvenile xanthogranuloma, non- 
Langerhans cell histiocytosis

Introduction
Histiocytoses are a rare disorder characterized by the accumulation of macrophage, dendritic cell, or monocyte-derived 
cells in various tissues.1,2 In a recent update published by the Histiocyte Society,3 the Langerhans and non-Langerhans 
dichotomy has been questioned due to frequent overlaps of their clinical manifestations in both groups. As a result, they 
introduced a new classification consist of 5 groups of diseases: Langerhans-related (L), cutaneous and mucocutaneous (C), 
malignant histiocytoses (M), Rosai-Dorfman disease (R), as well as hemophagocytic lymphohistiocytosis and macrophage 
activation syndrome (H). Juvenile xanthogranuloma (JXG) and benign cephalic histiocytosis (BCH) are classified into the 
group C. However, the incidence of JXG and BCH remains unclear.4 The lack of epidemiological data on both diseases may 
be attributed to underdiagnosis or even misdiagnosis, as well as its self-limiting nature.5 Both JXG and BCH are 
characterized by yellowish-red papules or nodules on the face, neck, and trunk.1,2,6 The clinical and histopathological 
features of these diseases are almost indistinguishable and may be overlapping.7–9 Differences in histopathological features 
include the presence of Touton giant cells in JXG, while histiocyte infiltration can be found in both diseases.8–10

Both JXG and BCH that are limited to the skin do not require specific treatment. The majority of patients have 
complete resolution (57.7%), while in some cases (6.6%) may leave a residual scar.11 Certain treatment can be considered 
for rapidly growing skin-limited cases that raise aesthetic concerns.12 However, this therapeutic approach may not always 
be consensual and should be evaluated on a case-by-case basis. Therapeutic options may include low-dose radiotherapy, 
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intralesional steroid injections, cryotherapy, CO2 laser treatment, and surgical excision.1,2,6 At present, there is only one 
case report that utilizes non-invasive treatment for BCH using topical rapamycin that leads to a significant reduction in 
skin lesions.13 Unfortunately, there is no data for JXG case treated with topical rapamycin.

Rapamycin is an immunosuppressive agent with antineoplastic activity through the inhibition of angiogenesis and 
growth signal corrections in several tumours.14 In this article, we present two cases of cutaneous non-LCH: JXG in 
a 2-year-old boy and BCH in an 11-month-old boy. Both patients were treated with 1% topical rapamycin in a split-side 
comparison for the first 12 weeks, followed by applications on both sides for a total duration of 24 weeks. The result was 
based on photodocumentation and reduction in the size of the lesion.

Case Presentation
Case 1
A 2-year-old boy was presented to a pediatric dermatology clinic with a chief complaint of non-itchy and painless tan- 
orange colored papules on the face, trunk, both upper arms and legs. These lesions first appeared when the patient was 
one-year-old. They initially started on the right cheek, and gradually spread to other areas of the face, the trunk, and the 
legs. There were no abnormalities at birth or a history of any previous trauma. The patient’s familial and personal 
medical history were unremarkable.

Dermatological examination revealed multiple lesions in the form of tan-orange papules and plaques on the face, ears 
(Figure 1A–C), trunk, both upper arms, and legs. Dermoscopy examination showed a brownish-yellow hue resembling 
“setting-sun appearance” (Figure 2A). The histopathological features of the lesions include infiltration of lymphocytes, 
foam cells, and histiocytes in the upper dermis. Additionally, histiocytes-forming Touton giant cells were also observed, 

Figure 1 Comparison of pre-treatment and post-treatment features in Case 1. Tan-Orange papules and plaques on the face (A,B,C) before treatment. The patient was 
treated with topical 1% rapamycin ointment twice daily for 24 weeks. Most of the skin lesions on the face flattened and faded (D,E,F).
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supporting the diagnosis of JXG (Figure 2B). Furthermore, the immunohistochemistry analysis revealed that the cells 
were positive for CD68 and S100 (Langerhans cell and nerve cell), and negative for CD1a (Figure 2C).

The patient’s parents requested for the facial region to be prioritized due to its visibility, and they showed a preference 
towards non-invasive treatment. Therefore, topical rapamycin therapy (0.5 mg Certican® everolimus compounded into 
1% ointment) was initiated. It was applied twice daily to the right cheek, as per the family’s preference, where the skin 
lesions first appeared. After 12 weeks of treatment, the lesions on the right cheek improved as it started to flatten and 
fade. The size of the largest lesion decreased from 25x10x3 mm to 10x8x1 mm. Encouraged by the results and lack of 
local side effects (such as irritation), the family opted to treat both of his cheeks. After 24 weeks of using topical 
rapamycin on both sides, most of the skin lesions on his face had flattened and faded (Figure 1D–F).

Case 2
An 11-month-old boy presented with multiple papules and nodules on his scalp, retro-auricular region, face, and chest, 
which were first noted at the age of 6 months. The number and size of the papules gradually increased over the past 5 
months. His personal and family history were unremarkable, and there were no abnormalities reported at birth or 
previous history of any trauma.

On physical examination, the lesions presented as multiple, discrete, asymptomatic, tan-orange nodules on the scalp and 
papules on the retroauricular region, face, and chest, with variable sizes, with the largest one being 15 mm in diameter 
(Figure 3A–C). Upon dermoscopy examination, a brownish-yellow structureless center with a pale erythematous halo lesion 
was observed, indicating a “setting-sun appearance” (Figure 4A). Histopathological examination revealed fibrocollagenous 
connective tissue on the dermis with massive histiocytic infiltration (Figure 4B). On immunohistochemistry analysis, the cells 

Figure 2 Supporting examination of Case 1. (A) Dermoscopic examination revealed a brownish-yellow hue resembling a “setting-sun appearance”. (B) Histopathological 
features of the skin lesions: (1) Infiltration of lymphocytes, foam cells, and histiocytes in the upper dermis. (2) Histiocytes forming Touton giant cells (red circle). (C) 
Immunohistochemistry analysis: (1) CD68 positive. (2) S100 positive in Langerhans cell and nerve cell. (3) CD1a negative.
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Figure 3 Comparison of pre-treatment and post-treatment features in Case 2. Multiple tan-Orange nodules on the scalp (A-C) before treatment. The patient was treated 
with topical 1% rapamycin cream twice daily for 24 weeks. Most of the skin lesions on the scalp decrease in size and faded (D-F).

Figure 4 Supporting examination of Case 2. (A) Dermoscopic examination revealed brownish-yellow structureless center with a pale erythematous halo lesion was 
observed, indicating a “setting-sun appearance”. (B) Histopathological features of the skin lesions fibrocollagenous connective tissue on the dermis with massive histiocyte 
infiltration. (C) Immunohistochemistry analysis: (1) CD68 positive, (2) S100 weak positive for S100. (3) CD1a negative.
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stained positive for CD68, but weak positive for S100 and negative for CD1a (Figure 4C). These findings were suggestive of 
BCH diagnosis.

Non-invasive treatment was considered by his family considering the patient’s age. Topical rapamycin (0.5 mg 
Certican® everolimus compounded into 1% cream) was initiated by applying twice daily to the scalp on the right side of 
the head, where the largest skin lesion appeared. After 12 weeks of treatment, the size of the lesion was reduced from 
15x10x8 mm to 8x8x6 mm. No local side effects, such as irritation, were reported. Treatment was continued until 24 
weeks for the rest of the BCH lesions on the scalp, where most of the skin lesions decreased in size and faded 
(Figure 3D–F).

Discussion
According to a 35-year tumor register data from the University of Kiel in Germany (1965–2001), the incidence of JXG 
was reported to be 129 out of 24,600 tumor cases in children (0.5%).5 Meanwhile, 2002–2019 Singaporean retrospective 
data reported 147 patients with JXG.11 The incidence of JXG15 and BCH4 was higher in boys compared to girls (1.3:1 
and 1.2:1, respectively). Existing literature stated that JXG is a disease of the young child, with a median age of onset at 
2 years, but lesions may present at birth.15 In BCH, skin lesions may develop at 3–36 months of age, most commonly 
before 6 months of age (45%).4 In the JXG patient reported in this article, cutaneous lesions first appeared at the age of 
14 months, while in the BCH patient, the lesions first initiated at the age of 6 months.

Skin lesions of JXG and BCH can overlap. Both diseases may show solitary or multiple reddish-brown papules or nodules. 
Statistically, initial lesions of JXG can be found on the head and neck (44.2%), lower extremities (21.8%), upper extremities 
(9.5%), trunk (6.8%), and more than one side of the body can be affected (12.9%).11 In a report of 40 patients diagnosed with 
BCH, the most common affected sites are cheeks (22%), eyelids (13%), and ears (10%), and only one case (2.5%) at the 
scalp.16 Some evidence mentions that BCH is a histopathological variation or part of the JXG spectrum, as both diseases show 
infiltration of histiocytes. Nevertheless, BCH can be distinguished from JXG by the absence of Touton giant cells in 
histopathological examination.8,9 Both patients in our report had similar pathognomonic skin lesion, yet the histopathological 
examination results of Case 2 showed no findings of Touton Giant Cell, leading to a diagnosis of BCH.

Dermoscopy can be used as a supporting examination to aid in establishing the diagnosis of JXG.17,18 The dermoscopic 
appearance of JXG can vary depending on the evolution of the lesion. Initially, the characteristic dermoscopic feature of 
JXG lesions is the presence of xanthomatous cells, known as “setting-sun appearance”. In more advanced lesions, pale 
yellow to yellow-orange globules and white streaks may be seen,18 and branched or straight blood vessels may also be 
present around the skin lesion.17 To date, there are still limited data or reports regarding dermoscopic features of BCH; 
therefore, the characteristic dermoscopy feature of BCH remains unclear. In our case, “setting-sun appearance” was 
observed in both cases. The difference between JXG and BCH is shown in Table 1.

JXG and BCH cases that are limited to the skin require no therapy, although diagnostic and therapeutic surgical excision is 
occasionally performed for cosmetic purposes.6 In one study reporting 33 cases of congenital JXG diagnosed at the age of 0– 
14 months in New York, United States, 22 cases was treated with placebo, while the rest received excision (8 cases), 
intralesional steroid injection (2 cases), and systemic steroid (one case – where the patient had congenital ophthalmic juvenile 
xanthogranuloma with thrombocytopenia).19 Ekinci et al4 reported eleven cases of BCH in children aged 9–72 months, all of 
which were left untreated and they achieved spontaneous resolution within a time span of 1–8 years.

To date, topical treatment for BCH and JXG is the preferred option by the patient’s parents and physician, although it 
has rarely been used. However, there is one case report of topical drug administration in BCH patients showing 
satisfactory results, as indicated by significant thinning of the skin lesions.13 There were no reports of JXG cases treated 
with rapamycin. Based on the understanding that BCH and JXG both belong to the same group of diseases and have 
identical pathogenesis, both patients were treated with 1% topical rapamycin.

Rapamycin is a fermented product of Streptomyces hygroscopicus with the ability to inhibit serine or threonine 
protein kinases in its mammalian target (mTOR).20 Its active ingredient has an antineoplastic effect that works by 
inhibiting angiogenesis and correcting growth signals that are pivotal in some tumors. Several studies have reported the 
efficacy of topical rapamycin administration for angiofibroma in patients with tuberous sclerosis complex (TSC).14,21,22

Clinical, Cosmetic and Investigational Dermatology 2022:15                                                                  https://doi.org/10.2147/CCID.S375995                                                                                                                                                                                                                       

DovePress                                                                                                                       
1579

Dovepress                                                                                                                                                           Effendi et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


In non-LCH cases, systemic rapamycin has been utilized in Erdheim-Chester disease (ECD).13,23 Giafrenda et al23 

reported treatment with systemic rapamycin (sirolimus) at an initial dose of 0.75 mg/kg and gradually reducing the dose 
to 2.5–5 mg/day for 6 months in 10 ECD patients. The result showed that 8 out of 10 ECD patients achieved a stable 
condition. Mutations in the mTOR gene were found in cases of ECD; therefore, the use of rapamycin played an important 
role in these cases.13 The pathogenesis of JXG and BCH remains uncertain, however, as both conditions being in the 
same histiocytosis group, there is a possibility for them to respond to Rapamycin.

Several studies have also reported the efficacy of topical rapamycin therapy for angiofibroma with different vehicle, 
concentration, and frequency of administration (0.003%–1%).14,21,22 Koenig et al24 reported a ratio of 1% to 0.1% rapamycin 
administration in 179 angiofibroma patients. The results showed that rapamycin at 1% concentration showed better results, 
indicated by a higher angiofibroma grading scale at the score of 16.7 and 11 for 1% and 0.1% concentrations, respectively. In 2 
previous studies using topical rapamycin to treat BCH, the 1% concentration was used.13 Side effects occurring at this 
concentration were minimal in both studies.13,24 Therefore, both patients in our case received 1% rapamycin for all skin lesions.

In our study, the topical rapamycin (0.5 mg Certican® everolimus compound into 1% ointment) was initially applied 
twice daily for 12 weeks to the right check in the JXG patient, and to the right scalp for the BCH patient. The skin lesion 
improvements were assessed through clinical photographic monitoring and lesion measurement, due to the lack of an 
existing measurable scale for assessing the progression in JXG and BCH lesions. In both cases, we observed 

Table 1 Differentiation Between Juvenile Xanthogranuloma and Benign Cephalic Histiocytosis

Juvenile Xanthogranuloma Benign Cephalic Histiocytosis

Incidence (Boys: 
Girls)

1.3:115 1.2:14

Onset Younger children, with a median age at 2 years old, 
may present at birth.15

3–36 months of age, most commonly before 6 months.4

Skin manifestation Early lesions show a reddish-brown color. Mature 
lesions have a reddish-yellow papules or nodules.1

Small, yellow-red or yellow-brown papules.1

Location of the skin 

lesion

Head and neck (44.2%), lower extremities (21.8%), 

upper extremities (9.5%), and trunk (6.8%).11

Cheeks (22%), eyelids (13%), ears (10%), and scalp (2.5%).16

Other organ 

involvement

- Eye (10%)1 

- Oral mucous membrane (tongue, gingiva, and hard 
palate)6 

- Intramuscular, lung, liver, testes, pericardium, spleen, 

central nervous system, renal.6

Almost always limited to the skin.2

Dermoscopy Setting sun appearance17 Limited data or report

Histopathology Early lesions: Accumulation of histiocytes with no 
lipid infiltration and few lymphocytes and eosinophils. 

Mature lesions: Foam cells, Touton giant cells, 

histiocytes, lymphocytes, and eosinophils can be 
present. 

Late-stage of the lesions: Proliferation of fibroblasts 

and fibrosis at the site of infiltration can also be 
observed.8–10

Diffuse infiltration of histiocytes, mainly at the upper dermis and 
lower epidermis. Long-term xanthomatization may be seen. 

Multinucleated histiocytes may also be found. 

Some literature mention that BCH is a histopathological variation 
or part of the JXG spectrum.8,9

Imunohistochemistry CD68: positive 
S100: positive in 1–10% cases 

CD1a: negative9

CD68: positive 
S100: usually negative, but some cases reported to be positive 

CD1a: negative9

Prognosis Spontaneous resolution within 1–5 years.1 Spontaneous resolution within 1–8 years.4
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improvements on the treated side with a marked reduction in the size of the lesions, whereas on the untreated side, there 
was no change in the size of the lesions. In Case 1, the size of the largest lesion on the right side of the face was reduced 
from 25x10x3 mm to 10x8x1 mm after 12 weeks. In Case 2, skin lesions also significantly improved, with a reduction in 
the size of the largest lesion on the right scalp from 15x10x8 mm to 8x8x6 mm. Encouraged by the half-part results and 
lack of side effects, the treatment was resumed for both sides until 24 weeks. A high variability of evidence exists 
regarding the duration of treatment for topical rapamycin (4–24 weeks).22 We opted for 24 weeks as the duration of 
treatment for these two cases based on the longest duration that has been reported, while during these periods, evaluation 
for recurrence can be performed.

Koenig et al24 conducted a study on the efficacy and side effects of topical rapamycin in 59 TSC patients with 
angiofibroma. Side effects were found in 6 patients, which included pain (10.2%), itching (8.5%), acne (5.1%), redness 
(3.4%), and irritation (1.7%). Case reports on the use of topical rapamycin in BCH patients did not report any topical or 
systemic side effects.13 Systemic use of rapamycin can lead to side effects, such as hypersensitivity, increased risk of 
infection, and skin cancer. Research on the topical use of rapamycin in cases of TSC and BCH showed that no systemic 
absorption was found. Rapamycin can be used as an alternative topical treatment option in JXG and BCH cases that 
require therapy. Neither patient in this case reported any side effects from the use of topical rapamycin and their parents 
were satisfied with the end results.

Conclusion
The use of topical rapamycin in both cases gave satisfactory results. Rapamycin can be used as an alternative for non- 
invasive topical treatment options for JXG and BCH. However, long-term observation of effectiveness and side effects 
should be evaluated.
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