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Histiocytoses.
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Summary  The histiocytoses are diseases caused by the proliferation of histiocytes in various organs, 
including the skin; they have a very variable clinical spectrum and prognosis ranging from 
an often fatal multisystem involvement to a self-healing single lesion in a single organ.  The 
classification of histiocytosis, which is based on the origin cell and malignancy potential, 
divides them into Langerhans cell histiocytosis  (Class I), non-Langerhans histiocytosis  
(Class II) and malignant histiocytosis (Class III). In each of these classes numerous clini-
cal forms have been described, but these forms according to some Authors only represent 
different developmental stages of the same disease. Letterer-Siwe disease is the most fre-
quent form among Class I histiocytoses and juvenile xanthogranuloma and Rosai-Dorfman 
disease are the most frequent forms among Class II Histiocytoses. In Class I histiocytoses 
the histologic examination is not able to distinguish between severe and mild forms; the 
observation of the skin lesions can help in this differentiation.

Key words  Histiocytosis, Langerhans cell, Letterer-Siwe disease, Hashimoto-Pritzker disease, Lan-
gerhans cell histiocytoma, juvenile xanthogranuloma, cephalic histiocytosis.

The histiocytoses are diseases caused by 
the proliferation of histiocytes in different 
organs; they have a very variable clinical 

spectrum and prognosis ranging from an often 
fatal multisystem involvement to a self-healing 
single lesion in a single organ. The stem cell from 
which the istiocytoses derive is a bone marrow 
CD34+ cell; from the latter under the influence 
of environmental cytokines derive CD1a+, S-100 
+, langerin+ Langerhans cells, macrophages that 
take different names depending on the tissue in 
which they reside and finally dermal dendritic 
cells with some phenotypic aspects of antigen 
presenting cells and of monocytes and macro-
phages, but CD1a negative. The classification 
of histiocytosis, which is based on the origin 

cell and malignancy potential, divides them into 
Langerhans cell histiocytosis  (Class I), non-Lan-
gerhans histiocytosis  (Class II) and malignant 
histiocytosis (Class III).

Langerhans Cell Histiocytosis (Class I)

It includes the clinical diseases known as 
Letterer-Siwe disease, Hand-Schuller-Christian 
disease and eosinophilic granuloma of bone, 
gathered in the chapter of the so-called histio-
cytosis X; to these three clinical pictures it was 
added in 1973 another clinical picture known as 
Hashimoto-Pritzker disease (38). Before treating 
these diseases separately, let’s see some general 
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Fig. 3 Fig. 4
Fig. 3, 4: Positive stain with S-100 protein (Fig. 3, 250x) both in pathological Langerhans cells of the dermis and in normal 
ones of the epidermis. In Fig. 4 Birbeck granules inside the nucleus on electron microscopy.

characteristics, bearing in mind that the major 
differences are found in their clinic, while it is 
virtually impossible to distinguish between them 
from a histopathological point of view.

Etiology. No environmental factors responsi-
ble for the disease are known, but an epidemiolo-
gical study of 177 cases (37) of Langerhans cell 
histiocytosis (LCH) highlights the possible role 
of maternal urinary infections, nutritional pro-
blems and blood transfusions in the first month 
of life. As regards the possible role of genetic fac-

tors there are reports discussing clinically identi-
cal LCH in monozygotic twins (44), mutations 
of B-RAF (61) and expression of the p16 protein 
(66).

Histopathology. The histologic appearance of 
the Langerhans cell (LC) is characteristic (Fig. 
2): large size, 20-30 microns in diameter, abun-
dant eosinophilic cytoplasm, nucleus with lax 
chromatin and a more or less profound incision 
for which its look varies from bean-shaped to lo-
bulated.

Fig. 1 Fig. 2
Fig. 1, 2: Letterer-Siwe disease; you can see the significant edema of the superficial dermis (Fig. 1, H&E, 20x). In Fig. 2 
(H&E, 400x) you can see the characteristic of the Langerhans cells: large cells with bean-shaped nucleus, abundant cytoplasm 
with definite borders; there are also many eosinophils.
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In the recent lesions these cells usually con-
stitute the majority of the infiltrate; in the older 
lesions, especially when the disease is in spon-
taneous or drug-induced remission, the cell may 
show lipid vacuoles until it takes an aspect simi-
lar to those observed in Hand-Schuller-Christian 
disease (2).

In addition to the LC there may be other cells, 
mainly lymphocytes and eosinophils (Fig. 2), and 
in some cases a granuloma-like infiltrate very si-
milar to that found in eosinophilic granuloma of 
bone.

Initially, the infiltrate occupies the superficial 
dermis, where it is surrounded by a very edema-
tous stroma (Fig. 1), and the middle dermis; the 
epidermis does not appear affected by the infiltra-
te. However, when the latter grows significantly, 
it extends upwards, eroding the epidermis, and in 
depth to reach in the larger nodules the muscular 
layer.

As regards the immunohistochemistry Lan-
gerhans cell reacts with S-100 (Fig. 3), CD1a, 
langerin, CD68, HLA-DR receptors; there are no 
significant differences in susceptibility to S-100, 
CD1a, langerin (76). The ultramicroscopic mar-
ker of LCH is represented by Birbeck granules 
(Fig. 4).

Skin lesions. The most characteristic and fre-
quent skin lesion of LCH is a 1 mm in diame-
ter papule with well-defined margins, sometimes 
purpuric. The purpuric appearance is not due to 
liver involvement or thrombocytopenia because 
it is present also when there is not a liver or bone 
marrow dysfunction as in the self-healing forms 
(7, 8). The other lesions observed in the LCH de-
rive from this primary lesion, which can erode 
and become crusty or grow and become a nodule 
or ulcerate or overload of lipids becoming xantho-
matous. The stromal edema that characterizes the 
primitive papule may explain the exudative, even 

Fig. 5 Fig. 6
Fig. 5, 6: Please note the difference in morphology, distribution and number of skin lesions between Hashimoto- Pritzker 
disease (Fig. 5) and Letterer-Siwe disease (Fig. 6).
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bullous with infiltrated base or pustular varicella-
like lesions that are observed in the congenital 
form of Hashimoto-Pritzker. Lesional polymor-
phism is more evident in congenital forms where 
the lesions are fewer and less close to each other 
(Fig. 5), while the acquired forms are usually mo-
nomorphic with high prevalence of micropapular 
lesions (Fig. 6).

With regard to the distribution of the lesions, 
in the acquired forms prevail the seborrheic sites 
- scalp, behind the ears, central chest and para-
vertebral areas level with the trunk, diaper area 
(Fig. 6) -; on the other hand, in the congenital 
form of Hashimoto-Pritzker the lesions affect the 
entire skin surface without preferring seborrheic 
locations.

As regards the evolutionary trend of the lesions, 
when LCH  lasts several months, the lesions cha-
racteristically appear in subintrant crops.

The skin lesions are common in all forms of 
LCH, but have a different meaning for the der-
matologist and the oncologist. The latter gives 
unfavorable prognostic significance to the pre-
sence of skin lesions (17, 22) because when the-
se lesions are in addition to visceral lesions, are 
an expression of a greater spread of the disease. 
On the other hand, the dermatologist, when re-
cognizing the pathognomonic lesions of LCH 
(9), knows that they may be the expression of an 
exclusive skin involvement and that may resolve 
spontaneously; it is indeed difficult for the der-
matologist to be the first specialist to diagnose a 
multisystem LCH, while he knows and must re-
member that an initially pure cutaneous form can 
turn into a multisystem disease (29).

Until a few decades ago the pessimistic in-
terpretation of the significance of skin lesions 
prevailed and any histopathological diagnosis 
of LCH led to prescribe an aggressive systemic 
chemotherapy even when there were  only skin 
lesions.

To change this interpretation were important  
the reports in 1981 of Osband et Al. (57) who 
first treated with thymic extracts systemic forms 
of LCH, in 1973 of Hashimoto and Pritzker re-
garding the self-healing congenital form, and fi-
nally the increasingly frequent reports of purely 
cutaneous and self-healing LCH forms (7, 8). It 
is thus held more and more the concept that there 

are self-healing forms of LCH: usually we are de-
aling with pure cutaneous forms already present 
at birth or that arise within the first months of life, 
but there are also self-healing forms affecting the 
adult or other organs such as lymph nodes, bones, 
lungs and liver (4, 8, 31, 33).

Because the skin lesions are not seldom the 
first to appear and as the initially pure cutaneous 
forms of LCH may later become multisystem, the 
dermatologist has the difficult task of trying to 
identify the predictive signs of multisystem in-
volvement.

From this point of view it seems useful to con-
sider the distribution of the skin lesions, their 
number and diameter, the existence or absence of 
polymorphism and the presence of more or less 
deep ulcerated lesions.

We already said that in the multisystem forms 
of LCH the lesions are distributed in seborrheic 
locations while in the self-healing forms any 
cutaneous site can be affected. Important is the 
number of skin lesions that can be counted in 
the self-healing forms where there can also be 
an isolated lesion – LC histiocytoma –, while in 
the multisystem forms the skin lesions are some-
times so numerous as to cover the whole skin: in 
these cases, when more than 60% of the skin is 
affected by ulcerated lesions, there may be as in 
burns a dysfunction of the skin. Also the diame-
ter and the polymorphism of the skin lesions is 
important: in the multisystem forms you usually 
see 1 mm in size, monomorphic papules, while in 
the self-healing forms there is considerable poly-
morphism ranging from grossly nodular lesions 
to varicella-like pustular lesions with infiltrated 
base till to nodular Kaposi-like lesions. 

Letterer-Siwe disease

Letterer-Siwe disease, potentially the severest 
form in this group, has a debated pathogenesis, 
being according to some Authors a monoclonal 
proliferation of Langerhans cells (72), according 
to others a reactive form (25).

Usually the disease does not start before 3 
months of age and after the 18th month (19). It is 
clinically characterized by the already described 
papules (Fig. 6, 7) distributed in seborrheic sites; 
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Fig. 9 Fig. 10
Fig. 9, 10: Gingival granulomatous lesions of Letterer-Siwe disease.

Histiocytoses

Fig. 7 Fig. 8
Fig. 7, 8: Purpuric micropapules of Letterer-Siwe disease typically distributed in seborrheic sites (Fig. 7). In Fig. 8 a nodular 
xanthomatous lesion of Letterer-Siwe disease, as you can see in its remission phase.
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the granulomatous or xanthomatous (Fig. 8) no-
dular lesions are rare, the latter being sometimes 
visible in the drug-induced or spontaneous remis-
sion phase of the disease.

As regards the prognosis, we distinguish mul-
tisystem rapidly fatal forms, multisystem forms 
with or without organ dysfunction and self-he-
aling forms, usually affecting only one organ, 
mainly skin or bone.

Multisystem forms are the most frequent in 
this grup; they affect the bone, usually of the 
skull - being responsible for osteolytic areas and 
in severe cases deformation of the skull - the gum 

with granulomatous mass and loss of teeth (Fig. 
9- 10), the spleen, liver, lymph nodes, lung, and 
middle ear.

Hand-Schüller-Christian disease

It differs from the previous form for a more 
subtle course and for affecting older children, 
usually between the second and the sixth year 
(19).

The most characteristic manifestations are 
bone lesions (Fig. 11), diabetes insipidus and 

Fig. 11 Fig. 12
Fig. 11, 12: Hand-Schuller-Christian disease with lesions of the bone and the soft tissue (Fig. 11); there are also skin lesions 
(Fig. 12) similar to those of Letterer-Siwe disease.

Fig. 13 Fig. 14
Fig. 13, 14: Eosinophilic granuloma of bone with swelling of the right frontal region (Fig. 13, circled) and osteolysis with 
clear-cut borders of the underlying bone (Fig. 14).



33

Histiocytoses

Fig. 15 Fig. 16
Fig. 15, 16: Acquired pure cutaneous LCH; the only difference as compared with Letterer-Siwe disease is the minor number 
of lesions. When the lesions are very few, the disease can be misdiagnosed. In the child as in Fig. 15 and 16 1 month after 
the pure cutaneous onset the liver was affected without organ dysfunction.

exophthalmos. Bone lesions affecting mainly the 
skull are associated with swelling of the soft tis-
sues; radiologically you can observe osteolytic 
areas that give rise to images reminiscent of a 
map.

A significant increase in diuresis betrays pi-
tressin-sensitive diabetes insipidus.

Exophthalmos is linked to the presence of re-
trobulbar granulomatous lesions; the latter are 
sometimes associated with bone lesions of the 
orbital cavity.

In addition to these classic lesions there may 
be splenoepatomegaly, lateral cervical adenopa-
thy, lung and bone marrow involvement, usually 
without organ dysfunction.

When present, the skin lesions (Fig. 10) are si-
milar to those of Letterer-Siwe disease, but less 
numerous and localized to the scalp and in the 
sternal and vertebral region. The course is chro-
nic with possible spontaneous or therapy-induced 
remission.

Eosinophilic granuloma of bone

It is usually diagnosed after the second year of 
life and has a favorable evolution towards remis-
sion, spontaneous or favored by curettage or by 
radiotherapy. Any bone can be affected, but the 
skull is the elective seat (Fig. 13, 14). It may be 
associated with lymphadenopathy, which is so-
metimes the initial symptom of the disease (19) 
and nodular and ulcerative skin lesions, especial-
ly in periorificial sites.

Acquired pure cutaneous LCH

With this term we refer to a LCH exclusively 
localized to the skin at the time of diagnosis and 
not present at birth: these cases are typically dia-
gnosed by dermatologists, but their frequency is 
underestimated because we believe it is possible 
that the forms with fewer lesions (Fig. 17) recei-
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ve a trivial diagnosis as seborrheic dermatitis or 
diaper rash (Figg. 18-23).

This form closely resembles Letterer-Siwe 
disease by age of onset, monomorphic lesions 
(Fig. 15, 16) distributed in seborrheic sites and 
subintrant crops of lesions: the only difference 
is the minor number of lesions that can often be 
counted (2).

In 50% of cases these forms remain pure cuta-
neous and spontaneously and completely regress 
after about six months: during this period of time 
subintrant crops of lesions continue to appear 
with a waxing and waning clinical course till the 
compete regression.

 In another 50% of cases after a few weeks, 
more rarely after a longer period of time, the in-
volvement of other organs such as the liver and 
the bone marrow becomes evident; the involve-
ment of other organs is usually discrete and is 
not associated with organ dysfunction; however, 
although exceptionally, the involvement of other 
organs can be fatal.

Therefore, we saw that Letterer-Siwe disease, 
Hand-Schuller-Christian disease, eosinophilic 
granuloma of bone and acquired pure cutaneous 
LCH are not clearly separate entities, but have 
several contact points and may evolve one into 
the other.

Fig. 17: The child as in Fig. 17 presented only few - a dozen - skin lesions and spontaneously recovered within 4 months. 
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Fig. 18, 19, 20, 21, 22, 23: Acquired pure cutaneous LCH. The child was previously followed due to a deep hemangioma of 
the back (Fig. 22). When aged 3 moinths she presented some papules on the hemangioma and simultaneously on the scalp 
(Fig. 18) and in the diaper area (Fig. 20). The histological examination confirmed the diagnosis of LCH; she presented sbin-
trant crops of papules for 6 months without involvement of other organs and then spontaneously healed (Fig. 19, 21, 23).

Fig. 18 Fig. 19

Fig. 20 Fig. 21

Fig. 22 Fig. 23
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Fig. 24 Fig. 25
Fig. 24, 25: Hashimoto-Pritzker disease: at birth 5-6 papules and nodules  (Fig. 24) spontaneously regressed within 4 months 
(Fig. 25).

Hashimoto-Pritzker disease
(congenital self-healing LCH)

Hashimoto and Pritzker in 1973 (38) described 
an exclusively cutaneous  form of histiocytosis, 
present at birth and self-healing. Initially consi-
dered a non-Langerhans histiocytosis, later it has 
been inserted among LCH in its own right. It is 
not exceptional because in 1991 46 cases of the 
disease had been already described (7).

It is characterized by presence at birth, exclu-
sive involvement of the skin, involvement of any 
cutaneous site even outside of the seborrheic lo-
cations, low number of lesions that can usually 
be counted, polymorphic lesions and spontaneous 
regression (Fig. 24, 25). The polymorphism of 
the lesions is not evident in the individual patient; 
however, in different patients lesions as papules, 
blisters or pustules with infiltrated base, nodules, 
eroded or bleeding lesions may be present.

Physicians should not forgot that all of these 
features may be present, albeit exceptionally, in 
LCH like Letterer-Siwe.

Nor physicians should forgot that pure cuta-
neous, self-healing forms of LCH can be found 
also in children after birth (8), in the adult (25) 
and in the elderly (65).

In addition to congenital self-healing forms 
with multiple element also exists solitary cuta-
neous congenital histiocytoma, reported for the 
first time by Esterly et Al. in 1985 (30);  fifty ca-
ses of this form have been so far reported (11). 
Present at birth in almost all cases, it prevails in 
the male in the ratio of 3/2 compared to the fema-
les, its average diameter is 12.5 mm (4-30) and 
the epidermis is involved in 73% of cases (Fig. 
26-29). In 67% of cases LC histiocytoma regres-
ses spontaneously in months after the biopsy; in 
the other cases when removed, it does never recur 
(11).
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Fig. 26 Fig. 27

Fig. 28 Fig. 29
Fig. 26, 27, 28, 29: Congenital solitary cutaneous LC histiocytoma: in all the cases the epidermis is affected. The nodule in 
Fig. 26 was removed by shaving and did not recur (Fig. 27).
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Fig. 30, 31: Juvenile xanthogranuloma with the typical appearance of a yellow nodule (Fig. 30), consisting of a proliferation 
of xanthomatous histiocytes and giant cells (Fig. 31, H&E, 100x).

Fig. 30 Fig. 31

Treatment of Langerhans cell histiocytosis

When, based on skin lesions, the diagnosis of 
LCH is made by the dermatologist, it is impor-
tant after histological confirmation to rule out the 
involvement of other organs with the aid of the 
oncologist. The oncologist examination is useless 
only in the case of congenital solitary cutaneous 
histiocytoma: when the lesion is removed by sha-
ving, it is not necessary an enlargement of the re-
moval, aware that recurrences have not been so 
far reported; on the other hand, when the lesion 
is large, a biopsy to be certain of the diagnosis is 
enough, aware that LC histiocytoma will spon-
taneously regress. Therefore, the child will be 
monitored clinically, sparing X-rays and exami-
nations involving albeit a minimal risk for him.

In case of multiple lesions in the congenital 
form, after excluding the involvement of other 
organs, a symptomatic treatment will be prescri-
bed, for example antiseptic sponging in case of 
eroded lesions, waiting for their spontaneous re-
gression in weeks or months (35, 36).

In case of acquired pure cutaneous Langerhans 
cell histiocytosis the oncologist monitoring will 
be much more careful: skin lesions continue to 
recur for months especially during infectious epi-
sodes; after the final regression of skin lesions the 
risk of generalization of the disease does exists 
but is very low (48).

The possibility of spontaneous regression exists 
even in case of involvement of other organs in 

addition to the skin and it has been documented 
in the case of lymph node (9), pulmonary (4) and 
liver (31) involvement. However, in the multisy-
stem forms before starting chemotherapy, it will 
be useful to test the response to corticosteroids. 
In the multisystem forms with organ dysfunction 
vinblastine is indicated alone or in combination 
chemotherapy.

In case of resistance to therapy bone marrow 
transplantation may be indicated (28, 78). 

Histiocytosis with dermal dendrocytes
(Class II)

Unlike the LCH, which constitute a fairly ho-
mogeneous group of diseases, non Langerhans 
histiocytosis include diseases less similar to each 
other characterized by benign proliferation of 
monocyte-macrophage cells. According to Win-
kelmann (74) and Gianotti and Caputo (36) non 
Langerhans histiocytosis includes juvenile and 
adult xanthogranuloma, benign cephalic histio-
cytosis, papular xanthoma, multicentric retculo-
histiocytosis, xanthoma disseminatum,  reticulo-
histiocitoma, generalized eruptive histiocytoma, 
sinus histiocytosis, progressive nodular histio-
cytosis, necrobiotic xanthogranuloma. Weitzman 
and Jaffe (71) divided non Langerhans histio-
cytoses into two groups:

1. group of juvenile xanthogranuloma ari-
sing from a prevailing proliferation of dermal 
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Fig. 32 Fig. 33
Fig. 32, 33: JXG of the foot associated with hemangioma (Fig. 32); JXG of the face and mastocytosis of the trunk (Fig. 33).

dendritic cells and including juvenile and adult 
xanthogranuloma, benign cephalic histiocytosis, 
generalized eruptive histiocytosis, disseminated 
xanthoma, progressive nodular histiocytosis, sy-
stemic juvenile xanthogranuloma and Erdheim-
Chester disease;

2. group independent of juvenile  xanthogra-
nuloma, mainly resulting from a proliferation of 
macrophage cells and comprising reticulohistio-
cytoma, sinus histiocytosis, multicentric reticu-
lohistiocytosis, sinus histiocytosis with massive 
lymphadenopathy. Indeterminate cell histiocyto-
sis is considered separately.

Juvenile xanthogranuloma

Juvenile xanthogranuloma (JXG) is the most 
frequent variety of non Langerhans histiocytosis 
and for this reason it was the first to be described 

(47). It consists of a proliferation of dermal den-
dritic histiocytes (Fig. 29, 30) and has a meaning 
similar to that of other frequent benign prolifera-
tions of childhood as hemangioma and mastocyto-
sis; the frequency of these proliferations is such 
that they can be casually concomitant (Fig. 32, 
33). JXG shares with hemangioma (Fig. 32) and 
mastocytosis (Fig. 33) both the clinical course – 
initial growth followed by slow regression – and 
the large clinical spectrum ranging from a single 
nodule of the skin or isolated xanthogranuloma 
representing approximately 70% (27, 69) of ca-
ses – thus justifying the term xanthogranuloma in 
contrast with mastocytosis, more often characte-
rized by multiple lesions – to numerous nodules 
covering much of the skin surface and affecting 
internal organs; the rarity of the latter event does 
not alter the essential benignity of the disease.

JXG is present at birth in 5-17% of cases (27, 
39, 64) and appears within the first year of life 
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TABle 1: Age of onset of JXG
in 215 subjects aged < 13 years (116 M; 99 F).

Fig. 34, 35: Juvenile xanthogranuloma with xanthomatous nodule of the elbow and non xanthomatous nodule of the tempo-
ral region (Fig. 34); the latter on histological examination showed to be JXG and recurred after removal with a xanthomatous 
papule (Fig. 35, arrow).

Fig. 34 Fig. 35

Fig. 36

Fig. 37

Fig. 36, 37: A 2-year-old child with a 4 centimeters nodu-
le of the ankle (Fig. 36); the magnetic resonance imaging 
(Fig. 37) showed a well demarcated nodule extending in 
extra-fascial site, compressing and displacing the vascular 
bundle and the Achilles tendon; on histological examina-
tion the nodule was diagnosed JXG.

in 40-70% of cases (64, 67). However, JXG can 
start even in adults (adult xanthogranuloma) with 
a peak incidence at the end of the third decade of 
life (67) but with cases started at 80 years (59). In 
our series consisting of 216 cases (116 males and 
99 females) aged less than 13 years 55% of cases 
occur between 6 months and 24 months (Table 
1).
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Fig. 41

Fig. 38

Fig. 40

Fig. 39

Fig. 38, 39, 40, 41: Nodular (Fig. 38), plaque (Fig. 39), agminated (Fig. 40) and generalized (Fig. 41) juvenile xanthogra-
nuloma.

Histologically, JXG despite the absence of a 
capsule, is a well demarcated neoformation of hi-
stiocytes and occupies the papillary and reticular 
dermis sparing the epidermis; the latter appears 
flattened and thinned. In addition to histiocytes 
rapidly getting xanthomatous, in the neoforma-
tion there are Touton giant cells with the charac-
teristic crown of nuclei, lymphocytes, neutrophils 
and eosinophils (Fig. 31). On immunohistoche-
mistry the histiocytes are S-100 negative, but 
vimentin and factor XIIIa positive (45, 64). On 
electron microscopy there are not Birbeck granu-
les; on the other hand, worm-like bodies and lipid 
droplets not delimited by membranes can be seen 
(19).

The clinical appearance of the initial JXG is a 
fibrangiomatous papule that within a few weeks 
becomes frankly yellow (Fig. 34, 35). The yel-
low color is missing, however, as well as in early 
lesions, even in the deep lesions (Fig. 36) and in 
those which, although rarely, never become xan-
thomatous (12).

The number, diameter and shape of the lesions 
change significantly; in addition to the superficial 
nodules (Fig. 30, 32, 38) there are plaque lesions 
(Fig. 39) sometimes extended to 10 cm and more 
and in 5% of cases deep nodules (Fig. 36) cove-
red by normal skin (64); there are also agmina-
ted (Fig. 40) and generalized cutaneous (Fig. 41) 
forms.
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Fig. 42 Fig. 43
Fig. 42, 43: Juvenile xanthogranuloma of the scalp (circled) associated with peripheral neurofibromatosis.

The nodules are mainly located on the head, 
neck and upper torso. Xanthogranuloma nodu-
les may be found also in other organs (systemic 
JXG) with unfavorable prognosis, but their inci-
dence is rare, as can be inferred from the fact that 
the most frequent extracutaneous location, that is 
the eye, is present in only 0.4% of cases (40); this 
location is less rare in children under the age of 2 
with multiple lesions.

JXG is not associated with disorders of lipid 
metabolism. On the other hand, it is associated  
not infrequently with neurofibromatosis 1 (Fig. 
42, 43), but the presence of a nodule of JXG goes 
unnoticed due to the importance of neurofibro-
matosis (13); the same is true for other nevus 
lesions as congenital melanocytic nevus, nevus 
anemicus, hairy nevus, frontal vortices that are 
more common in neurofibromatosis 1.

More important, but fortunately rarer is the 
association XGG, neurofibromatosis and chro-
nic myeloid leukemia: the coexistence of JXG 
increases significantly the risk of leukemia, with 

respect to the exclusive presence of neurofibro-
matosis (79).

Juvenile xanthogranuloma (Fig. 45) must ini-
tially be differentiated from molluscum conta-
giosum, histiocytoma, Spitz nevus (Fig. 44) and 
from xanthoma-like mastocytoma with negative 
Darier sign (Fig. 48): with the passage of weeks 
the appearance of the typical yellow color clari-
fies the diagnosis; the characteristic yellow co-
lor may become more evident with the pressure 
of the fingers or with dermoscopy (Fig. 47) with 
slight pressure showing the typical appearance of 
rising sun; sometimes the differential diagnosis 
from Spitz nevus can be difficult, because der-
moscopically also in juvenile xanthogranuloma a 
withish grid as in Spitz nevus can be seen (Fig. 
47).

The clinical course of JXG is typical: in all its 
varieties an initial stage of growth, in which the 
xanthomatous appearance may be missing or not 
evident, is followed by a phase of obvious xan-
thomization and slow regression.
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Fig. 44 Fig. 45

Fig. 46 Fig. 47

Fig. 48 Fig. 49
Fig. 44, 45, 46, 47, 48, 49: Spitz nevus can present clinical (Fig. 44) and dermoscopic (Fig. 46 ) findings similar to those of 
JXG (Fig. 45, 47). Xanthoma-like mastocytoma with negative Darier sign at the moment of the first examination (Fig. 48), 
after 1 month rightly diagnosed due to blister formation (Fig. 49).
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Fig. 54 Fig. 55
Fig. 50, 51, 52, 53, 54, 55: Regression of JXG (Fig. 50) with atrophic residua (Fig. 51, circled). The 3-month-old child as in 
Fig. 52, besides a hemangioma, presents on the buttock an initial xantogranuloma, that later on becomes xanthomatous (Fig. 
53, 54) and finally regresses (Fig. 55) long before of hemangioma.

Fig. 52 Fig. 53

Fig. 50 Fig. 51

The latter is complete in a couple of years with 
scarce atrophic residua (Fig. 50, 51); the regres-
sion of JXG is therefore more rapid than that of 
othr childhood proliferation as mastocytosis and 
hemangioma (Fig. 52, 53, 54, 55), which often 
require ten years.

In the majority of cases of juvenile xanthogra-
nuloma, when the clinical diagnosis does not re-
quire a confirmation, it is not necessary its remo-
val, given the tendency to spontaneous regression 
of the neoformation, nor are necessary laboratory 
tests.
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Fig. 56 Fig. 57

Fig. 58

Fig. 56, 57, 58: Cephalic histiocytosis: 1-3 mm, skin-co-
lored, asymptomatic papules (Fig. 56) with tendency to 
spontaneous regression as you can see in the child as in 
Fig. 57, at the age of 2, that recovered at the age of 4 (Fig. 
58).

Benign cephalic histiocytosis

Described first time by Gianotti et Al. (35), it 
is similar to JXG but with smaller lesions. The 
lesions start after the sixth month of life (19) on 
the upper part of the face and then tend to invol-
ve the rest of the face, more rarely other sites. 
The characteristic lesion is a 1-3 mm papule (Fig. 
56, 57),  persisting for years, but finally resolving 
without going through xanthomization; only the 
largest lesions leave slightly atrophic sequelae.

The histologic examination shows in the super-
ficial and mid dermis a well-delimited infiltrate 
of non xanthomatous histiocytes, usually without 
giant cells. On electron microscopy, it is charac-
terized by the presence of worm-like, comma-
shaped, arch-shaped, and S-shaped bodies (19).

The disease should be differentiated from flat 
warts and micronodular juvenile xanthogranu-
loma. Flat warts begin later on, after the second 
year of life, are flat and have an asymmetrical di-
stribution due to infection by contiguity. Xantho-
granuloma of the head may be indistinguishable 

at first, before xanthomization, but the histologi-
cal and ultrastructural examinations are decisive.

Treatments are neither necessary nor helpful 
due to its tendency to the spontaneous regression 
and the inefficacy of the topical treatment.

Progressive nodular histiocytosis

The disease, described for the first time in a 
9-year-old boy (68), is characterized by yellow-
brownish papules and deep nodules reminiscent 
of XGG; however, the lesions do not regress but 
progressively increase in number: the general 
condition is not affected, but the esthetical conse-
quences have a significant impact on the quality 
of life. Histologically, the epidermis is spared and 
the dermis is occupied by an infiltrate of foamy 
S110-, CD1a-, CD68+ and Factor XIIIa+ histio-
cytes. The prognosis is different in the child that 
spontaneously recovers and in the adult that pre-
sents mucous lesions and may have a progressive 
disease. There is no effective therapy. 
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Fig. 59: Generalized eruptive histiocytosis with diffuse red 
papules (Can et Al., EJPD 21, 157-9, 2011).

Generalized eruptive histiocytosis

It is a rare, papular, not xanthomized histiocyto-
sis, with a tendency to spontaneous regression. It 
prevails in the adults (51) but has been described 
also in children from the first month of life (70). 
It is characterized by subintrant eruptions of pink 
(Fig. 59) or brownish-red, large, hard papules, lo-
calized to the face, trunk, and root of the limbs.

The histologic examination shows in the su-
perficial and mid dermis a rather monomorphic, 
poorly delimited infiltrate of non xanthomatous 
histiocytes, presenting a nucleus with loose chro-
matin and abundant pale cytoplasm. There are no 
giant cells.

Electron microscopy demonstrates dense bo-
dies, often onion bulb-shaped like in Hashimoto 
-Pritzker disease. There are sometimes worm-like  
bodies, but never Birbeck granules (18).

As we will discuss later, generalized erupti-
ve histiocytosis may represent an early stage of 

other diseases of this group (77): this hypothesis 
was suggested thanks to the observation of a well 
characterized from a clinical, histological and ul-
tramicroscopic point of view pediatric case, then 
evolved in a classic disseminated xanthoma.

Xanthoma disseminatum

It is a normolipemic mucocutaneous xantho-
matosis owing to the proliferation of histiocytes 
positive for factor XIIIa and negative for S-100 
and  CD1a, mainly affecting children and young 
adults. The skin lesions are coarse papules and 
yellowish or red-brownish nodules affecting the 
face, neck and trunk and flowing in the axillary 
and inguinal folds. Lesions of the eye, mucous 
membrane, respiratory and nervous system coe-
xist with pitressin-sensitive diabetes being pre-
sent in 40% of cases. Next to self-limiting forms 
there are persistent and progressive forms (21). 
From a histological point of view, besides foamy 
histiocytes, there are giant cells, lymphocytes and 
neutrophils infiltrating the superficial dermis or 
the whole dermis and the subcutaneous fat tissue. 
In the severe progressive cases cyclophosphami-
de was used with some success (21).

Papular xanthoma

It was described both in adults (73) with a wor-
se prognosis and in children (16, 20) with a self-
healing tendency. It shares with JXG and xantho-
ma disseminatum some clinical and histological 
findings.

Clinically, there are few yellowish or red-
brownish papules or nodules, mainly on the back 
(Fig. 60, 61).

Histologically, the infiltrate predominantly 
consists of foamy histiocytes (Fig. 62) and giant 
cells. The histiocytes are S100-, CD1a-, factor 
XIIIa+, CD68+. The prognosis is different in 
children that spontaneously recover and in adults 
that present mucosal lesion and a potentially pro-
gressive disease.

There is no an effective treatmente in the seve-
rest cases and the therapy is unuseful in the self-
healing cases of childhood.



47

Histiocytoses

Fig. 60

Fig. 61

Fig. 62
Fig. 60, 61, 62: Childhood papular xanthoma: papules and nodules getting frankly yellow under the pressure of the fingers 
(Fig. 61); histologically (Fig. 62) foamy histiocytes just below the epidermis.

Erdheim-Chester disease

It is a xanthomatous and sclerosing histiocyto-
sis. It affects the skin with xanthomatous lesions 
in a minority of cases, but primarily the long bo-
nes, especially of the lower limbs, causing osteo-
lysis and osteosclerosis; in 50% of the patients 
the internal organs such as the lungs, kidney, li-
ver, nervous system are affected sometimes mas-
sively leading to exitus (26).  

The histological examination shows S-100-, 
CD1a-, factor XIIIa+, CD68+ histiocytes. Many 
treatments were tried but without confirmed re-
sults.

Indeterminate cell histiocytosis

It is a histiocytosis that affects mainly or only 
the skin with multiple lesions (Fig. 63, 64) and 
has a favorable course in most of the cases (75); 

its skin lesions are reminiscent of generalized 
eruptive histiocytosis.

The histological examination shows a non 
epidermotropic infiltrate of Langerhans-like hi-
stiocytes (Fig. 65), giant cells and lymphocytes 
(75). What is peculiar is that histiocytes, as well 
as showing positivity for phagocyte markers, are 
also S-100, CD1a and HLA-Dr positive; howe-
ver, the histiocytes are langerin negative and on 
electron microscopy there are no Birbeck granu-
les. It is not therefore a Langerhans cell histio-
cytosis, as confirmed clinically by the absence of  
extracutaneous involvement and histologically 
by the lack of epidermotropism and intercellular 
edema in the papillary dermis (3).

Its constituting cells could be indeterminate 
histiocytes which remained in the dermis without 
completing their migration into the epidermis 
where acquiring Birbeck granules and positivi-
ty for langerin would become Langerhans cells; 
therefore, they could be precursors of Langerhans 
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Fig. 63, 64, 65: Indeterminate cell histiocytosis in an adult (Fig. 63, 64). The histological examination shows Langerhans-
like histiocytes and lymphocytes.

Fig. 63 Fig. 65

Fig. 64

cell (52, 53). More recently it has been suggested 
that these dendritic cells are members of the der-
mo-epidermal dendritic system responsible for 
presenting antigen, in transit from the skin to the 
paracortical areas of the regional lymph nodes (5, 
63).

Multicentric reticulo-histiocytosis

It is a rare histiocytosis that affects adult wo-
men, but sometimes the child (58), begins with 
a seronegative polyarthritis and later affects the 
skin and mucous membranes; in 20% of cases it 
is associated to a malignancy. The skin lesions 
are pink papules and yellow-brownish nodules 
that affect predominantly the extensor surfaces of 
the hands and forearms; in 50% of cases there are 
mucosal lesions affecting mainly the oral cavity. 
The cutaneous infiltrate consists of histiocytes 

with ground glass cytoplasm, with variable zan-
thomization, S-100-, CD1a- factor XIIIa+, CD68 
+, giant cells, lymphocytes and eosinophils. 
When it is not associated with a malignancy the 
prognosis is good because after several years the 
disease stabilizes. There is no effective therapy.

Sinus histiocytosis (Rosai-Dorfman disease)

Among the non Langerhans histiocytoses si-
nus histiocytosis is one of the most frequent with 
423 cases reported up to 1990 (32). This name 
was given by Rosai and Dorfman (60) due to the 
presence of a histiocytic infiltrate in the sinuses 
of lymph nodes; also when localized to the skin 
the histology is characterized by groups of histio-
cytes contained in lymphatic lacunae (1).

Sinus histiocytosis is a disease reactive to in-
fections, and the Epstein-Barr virus is the cau-
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sative agent most often cited (32, 43, 55). The 
disease affects young adults without difference of 
sex and usually manifests with a major laterocer-
vical bilateral lymphadenopathy, often associated 
with general symptoms. In addition to the lymph 
nodes other organs can be affected and between 
these the most frequent is the skin, which can 
also be the only affected organ: in 1998 19 cases 
of exclusively cutaneous Rosai-Dorfman disea-
se had been described (24). The skin lesions are 
generally yellowish or purpuric papules, nodules 
and plaques; the skin lesions, usually multiple, 
can also consist of a single plaque (1). In addition 
to the lymph nodes and skin paranasal sinuses, 
salivary glands, liver, genitourinary and central 
nervous system, and still others may be intere-
sted.

The histological examination is pathognomo-
nic both for the location of histiocytes and for 
the phenomenon of emperipolesis,  i.e. phago-
cytosis of lymphocytes and, to a lesser extent, 
of neutrophils, plasma cells, and red blood cel-
ls by histiocytes. It’s interesting to note that on 
immunohistochemistry histiocytes, in addition to 
being positive for the markers of macrophages 
(EBM11, HAM56 and Leu M3, FcIgG and re-
ceptors for C3) and monocytes (OKM5 and Leu 
M1) are also positive for S-100, for some of the 
epitopes of CD1 and factor XIIIa. The clinical 
course is variable and ranges from healing in a 
year up to death in 10% of cases (32); many the-
rapies have been tried without success.

Necrobiotic xanthogranuloma

It is characterized clinically by the associa-
tion with paraproteinemia and histologically by 
necrobiosis and xanthogranulomatous infiltrate 
(42); the paraproteins would combine with lipids 
and precipitating in the skin would cause a fo-
reign body granulomatous reaction. Clinically, it 
is characterized by yellow-reddish, ulcerated, in-
filtrated lesions mainly in the periorbital region; 
the histology shows histiocytes, Touton cells, 
needle-shaped clefts due to precipitation of cho-
lesterol and foci of necrobiosis. The therapy is 
that of paraproteinemia, i.e. steroids and plasma-
pheresis.

Unifying hypothesis of
non Langerhans histiocytoses

Some Authors (77) proposed a unifying con-
cept for no Langerhans histiocytoses, assuming 
that the clinical, histological and immunohisto-
chemical differences depend from the more or 
less advanced stage of the same disease and are 
not expression of different diseases. From a clini-
cal point of view, for example, the earlier lesions 
are reddish papules or nodules whereas the older 
lesions are yellowish as a consequence of xantho-
mization of histiocytes.

So from a histological point of view in the 
mature lesions of XGG there is the simultaneous 
presence of histiocytes and giant cells while in 
benign cephalic histiocytosis you can see mo-
nomorphic mononuclear histiocytes; but if you 
make serial biopsies, in the later stages of the lat-
ter disease you can see more polymorphic aspects 
reminiscent of XGG.

Also from the immunohistochemical point of 
view you can observe differences related to the 
more or less advanced stage of the disease: so 
KiM1p is positive in all the histiocytes while KP1 
(CD68) is positive in  multinucleated and xantho-
matous cells, while it is negative in the vacuolated 
and spindle histiocytes; similarly, factor XIIIa is 
intensely positive in vacuolated histiocytes, whi-
le in the more mature lesions with polymorphous 
infiltrate becomes negative or remains positive 
only in the central region.

Malignant histiocytosis (Class III)

It includes monocytic leukemia, histiocytic 
lymphoma, which derives from tissue histiocytes 
and therefore, at least initially, gives a localized 
tumor, and proper malignant histiocytosis with 
generalized involvement of the reticuloendothe-
lial system. Monocytic leukemia may present on 
the skin leukemia lesions, histologically consi-
sting of monocytes positive for nonspecific este-
rase (6) and nonspecific lesions. Histiocytic lym-
phoma can affect primitively the lymph nodes or 
other organs: in the latter case the skin may be 
primitively affected. Lymphoma is radiosensiti-
ve.



50

Bonifazi, Milano

References

 1) Annessi G., Giannetti A. - Purely cutaneous Rosai-
Dorfman disease. Br. J. Dermatol. 134, 749-53, 1996.

 2) Bains A., Parham D.M. - Langerhans cell histiocytosis 
preceding the development of juvenile xanthogranulo-
ma: a case and review of recent developments. Pediatr. 
Dev. Pathol. 14, 480-4, 2011.

 3) Bard S., Torchia D., Connelly E.A. et Al. - S100-ne-
gative indeterminate cell histiocytosis in an African 
American child responsive to narrowband ultraviolet 
B. Pediatr. Dermatol. 28, 524-7, 2011.

 4) Baumgartner I., von Hochstetter A., Baumert B. et Al. 
- Langerhans’cell histiocytosis in adults. Med. Pediatr. 
Oncol. 28, 9-14, 1997.

 5) Berti E., Gianotti R., Alessi E. - Unusual cutaneous 
histiocytosis expressing an intermediate immunophe-
notype between Langerhans’ cells and dermal macro-
phages. Arch. Dermatol. 124, 1250-3, 1988.

 6) Beurey J., Lamaze B., Welere M. - Xanthoma disse-
minatum (syndrome de Montgomery). Ann. Dermatol. 
Vénéréol. 106, 353-9, 1979.

 7) Bonifazi E., Mazzotta F., Garofalo L. - Langerhans 
cells histiocytosis: I Cutaneous self-healing congenital 
variety. Eur. J. Pediat. Dermatol. 1, 6-22, 1991.

 8) Bonifazi E., Scanni G., Mazzotta F., Garofalo L. - Lan-
gerhans cells histiocytosis: II Cutaneous self-healing 
acquired variety. Eur. J. Pediat. Dermatol. 1, 88-101, 
1991.

 9) Bonifazi E. - Place des histiocytoses auto-involutives 
au sein des histiocytoses Langerhansiennes. Ann. Der-
matol. Venereol. 119, 397-402, 1992.

 10) Bonifazi E. - Juvenile xanthogranuloma associated 
with hypotrophy of the affected arm. Eur. J. Pediat. 
Dermatol. 19, 159, 2009.

 11) Bonifazi E., Milano A. - Langerhans indeterminate 
cell histiocytoma. Eur. J. Pediat. Dermatol. 20, 262-7, 
2010.

 12) Bonifazi E., Garofalo L., Milano A. - Deep juvenile 
xanthogranuloma. Eur. J. Pediat. Dermatol. 20, 270, 
2010.

 13) Bonifazi E. - Juvenile xanthogranuloma and periphe-

Address to:

Prof. Ernesto Bonifazi
Dermatologia Pediatrica Bari
v. Bitritto, 131
70124 Bari
ejpd@dermatologiapediatrica.com

Malignant histiocytosis is clinically characte-
rized by severe general symptoms, painful lym-
phomegaly and hepatosplenomegaly; ulcerated 
skin lesions can be present. It is often confused 
with other histiocytosis (50). When the treatment 
starts early, the response to radiochemotherapy is 
good (56).

ral neurofibromatosis. Eur. J. Pediat. Dermatol. 20, 
270, 2010.

 14) Bonifazi E., Milano A. - A new dermoscopic sign in 
juvenile xanthogranuloma. Eur. J. Pediat. Dermatol. 
22, 111-117, 2012.

 15) Bonifazi E. - Juvenile xanthogranuloma regresses 
more rapidly than hemangioma. Eur. J. Pediat. Derma-
tol. 22, 225, 2012.

 16) Bonifazi E. - Papular xanthoma in a 6-month-old boy. 
Eur. J. Pediat. Dermatol. 23, 190-1, 2013.

 17) Broadbent V., Davies E.G., Heaf D. et Al. - Sponta-
neous remission of multi-system histiocytosis X. Lan-
cet 1984; i: 253-4, 1984.

 18) Caputo R., Gianotti F. - Cytoplasmic markers in histio-
cytic proliferations of the skin. Giorn. It. Derm. Vener. 
115, 107, 1980.

 19) Caputo R. - Le istiocitosi. In: F. Serri (a cura di), 
Trattato di Dermatologia, Piccin ed., vol. V, cap. 97, 
1989.

 20) Caputo R., Gianni E., Imondi D. et Al. - Papular xan-
thoma in children. J. Am. Acad. Dermatol. 22, 1052-6, 
1990.

 21) Caputo R., Veraldi S., Grimalt R. et Al. - The various 
clinical patterns of xanthoma disseminatum. Consi-
derations on seven cases and review of the literature. 
Dermatology 190, 19-24, 1995. 

 22) Ceci A., Di Terlizzi M., Colella R. et Al. - Protocollo 
AIEOP IX-83 per le istiocitosi X-I. Report FONOP, 
Roma, 25 ottobre, 1990; pp. 251-8.

 23) Chieco P. Bonifazi E. - Infantile papular xanthoma. 
Eur. J. Pediat. Dermatol. 18, 72, 2008.

 24) Child F.J., Fuller L.C., Salisbury J., Higgins E.M. -  
Cutaneous Rosai-Dorfman disease. Clin. Exp. Derma-
tol. 23, 40-2, 1998.

 25) Chu A.C. Hystiocytoses. In: Rook/Wilkinson/Ebling 
(eds.), Textbook of Dermatology, 6th ed., Blackwell 
Scientific, Oxford 1998, pp. 2311-36.

 26) Cives M., Simone V., Rizzo F.M. - Erdheim-Chester 
disease: A systematic review. Crit. Rev. Oncol. Hema-
tol. 2015 Feb 17 [Epub ahead of print].



51

Histiocytoses

 27) Cohen B.A., Hood A. - Xanthogranuloma: report on 
clinical and histological findings in 64 patients. Pedia-
tr. Dermatol. 6, 262-6, 1989.

 28) Conter V., Reciputo A., Arrigo C. et Al. - Bone marrow 
transplantation for refractory Langerhans’ cell histio-
cytosis. Haematologica 81, 468-1, 1996.

 29) Enjolras O., Leibowitch M., Bonacini F., Escande J.P. 
– Congenital cutaneous histiocytosis X, 7 cases, pro-
gnosis? Abstracts of the IIIrd Congress of the Europe-
an Society for Pediatric Dermatology, Bordeaux, 1990 
September 21-22; 175.

 30) Esterly N.B., Maurer H.S., Gonzales-Crussi F. – Hi-
stiocytosis X: a seven-year experience at a children’s 
hospital. J. Am. Acad. Dermatol. 13, 481-96, 1985.

 31) Foschini M.P., Milandri G.L., Dina R.E., et Al. - Be-
nign regressing histiocytosis of the liver. Histopatho-
logy 26, 363-6, 1995.

 32) Foucar E., Rosai J., Dorfmann R.. Sinus histiocytosis 
with massive lymphadenopathy (Rosai-Dorfmann di-
sease): review of the entity. Semin. Diagn. Pathol. 7, 
19-73, 1990.

 33) Garcia Muret M.P., Fernandez-Figueras M.T., Gonza-
les M.J., deMoragas J.M. - Histiocytose langerhansien-
ne congénitale cutanée auto-involutive avec atteinte 
osseuse (granulome éosinophile). Ann. Dermatol. Ve-
nereol. 122, 612-4, 1995.

 34) Garofalo L. - Concomitant mastocytosis and juveni-
le xanthogranuloma. Eur. J. Pediat. Dermatol. 23, 63, 
2013.

 35) Gianotti F., Caputo R., Ermacora E. - Singulière histio-
cytose infantile à cellules avec particules vermiformes 
intracytoplasmiques. Bull. Soc. Franç. Dermat. Syph. 
78, 232-4, 1971.

 36) Gianotti F., Caputo R. - Histiocytic syndromes: a re-
view. J. Am. Acad. Dermatol. 13, 383-404, 1985. 

 37) Hamre M., Hedberg J., Buckley J. et Al. - Langerhans 
cell histiocytosis: an exploratory epidemiologic study 
of 177 cases. Med. Pediatr. Oncol. 28, 92-7, 1997.

 38) Hashimoto K., Pritzker M.G. - Electron microscopic 
study of reticulohistiocytoma. Arch. Dermatol. 107, 
263-70, 1973.

 39) Helwig E.B., Hackney V.C. - Juvenile xanthogranu-
loma (nevoxanthoendothelioma). Am. J. Pathol. 30, 
625-6, 1954.

 40) Hernandez-Martin A., Baselga E., Drolet B.A. - Ju-
venile xanthogranuloma. J. Am. Acad. Dermatol. 36, 
355-67, 1997.

 41) Ingravallo G., Valentini D., Bonifazi E., Lastilla G. 
Xanthogranuloma is not always yellow. Eur. J. Pediat. 
Dermatol. 16, 166, 2006.

 42) Kossard S., Winkelmann R.K. - Necrobiotic xantho-
granuloma with paraproteinaemia. J. Am. Acad. Der-
matol. 3, 257-70, 1980.

 43) Lazar A.P., Esterly N.B., Gonzales-Crussi F.F. - Sinus 
histiocytosis clinically limited to the skin. Pediatr. 
Dermatol. 4, 247-53, 1987.

 44) Mader I., Stock K.W., Radue E.W., Steinbrich W. - 
Langerhans cell histiocytosis in monozygote twins: 
case reports. Neuroradiology 38, 163-5, 1996.

 45) Marrogi A.J., Dehner L.P., Coffin C.M. et Al. - Benign 
cutaneous histioytic tumors in childhood and adole-
scence, excluding Langerhans’ cells proliferations: a 
clinico-pathologic and immunohistochemical analy-
sis. Am. J. Dermatopathol. 14, 8-18, 1992.

 46) Mazzotta F. - Juvenile xanthogranuloma. Eur. J. Pe-
diat. Dermatol. 19, 254, 2009.

 47) McDonagh J.E.R. - Spontaneous disappearance of an 
endothelioma (nevo-xanthoma). Br. J. Dermatol. 21, 
254-6, 1909.

 48) McLelland J., Broadbent V., Yeoman E. et Al. - Lan-
gerhans cell histiocytosis. A conservative approach to 
treatment. Arch. Dis. Child. 65, 301-3, 1990.

 49) Milano A. - Mastocytoma with negative Darier’s sign. 
Eur. J. Pediat. Dermatol. 24, 126, 2014.

 50) Mongkonsritragoon W., Li C.Y., Phyliky R.L. - True 
malignant histiocytosis. Mayo Clin. Proc. 73, 520-8, 
1998.

 51) Muller S.A., Wolff K., Winkelmann R.K. - Generali-
sed eruptive histiocytoma; enzyme histochemistry and 
electronmicroscopy. Arch. Dermatol. 96, 11-7, 1967.

 52) Murphy G.F., Bahn A.K., Harrist T.Y., Mihm M.C. Jr. 
- In situ identification of T-6 positive cells in normal 
human dermis by immunelectron microscopy. Br. J. 
Dermatol. 108, 423-31, 1983.

 53) Murphy G.F., Messadi D., Fonferko E., Hancock 
W.W. – Phenotypic transformation of macrophages to 
Langerhans cells in the skin. Am. J. Pathol. 23, 401-6, 
1986.

 54) Nezelof C., Basset F. - An hypothesis Langerhans 
cell histiocytosis: the failure of the immune system to 
switch from an innate to an adaptive mode. Pediatr. 
Blood Cancer 42, 398-400, 2004.

 55) Olson E.A., Crawford J.R., Vollmer R.T. - Sinus hi-
stiocytosis with massive lymphadenopathy. J. Am. 
Acad. Dermatol. 18, 1322-32, 1988.

 56) Ornvold K., Nielsen M.H., Clausen N. - Malignant hi-
stiocytosis in childhood: clinicopathological study of 
14 cases. Acta Pathol. Microbiol. Immunol. Scand. 94, 
291-6, 1986.

 57) Osband M.E., Lipton J.M., Lavin P. et Al. - Histio-
cytosis X. Demonstration of abnormal immunity, T 
cell histamine H2 receptor deficiency, and successful 
treatment with thymic extract. N. Engl. J. Med. 304, 
146-53, 1981.

 58) Raphael S.A., Cowery S.L., Faeber E.N., et Al. Multi-
centric reticulo-histiocytosis in a child. J. Pediatr. 114, 
266-9, 1989.

 59) Rodriguez J., Ackerman B. - Xanthogranuloma in 
adults. Arch. Dermatol. 112, 43-4, 1976.

 60) Rosai J., Dorfmann R.F. - Sinus histiocytosis with mas-
sive lymphadenopathy: a newly recognised benign clini-
copathological entity. Arch. Dermatol. 87, 63-70, 1969.



52

Bonifazi, Milano

 61) Satoh T., Smith A., Sarde A., et Al. - B-RAF mutant 
alleles associated with Langerhans cell histiocytosis, 
a granulomatous pediatric disease. PLoS One. 7, 1-9, 
2012.

 62) Sidoroff A., Zelger B., Steiner H., Smith N. - Indeter-
minate cell histiocytosis: a clinicopathological entity 
with features of both X- and non-X histiocytosis. Br. J. 
Dermatol. 134, 525-32, 1996.

 63) Sohi S.A., Tiwari V.D., Subramanian C.SV., Chakra-
borty M. – Generalized eruptive histiocytoma. A case 
report with a review of the literature. Dermatologica 
159, 471-5, 1979.

 64) Sonoda T., Hashimoto H., Enjoji M. - Juvenile xantho-
granuloma. Cancer 56, 2280-6, 1985.

 65) Stefanato C.M., Andersen W.K., Calonje E. et Al. – 
Langerhans cell histiocytosis in the elderly: a report of 
three cases. J. Am. Acad. Dermatol. 39, 375-8, 1998.

 66) Sun-Young K., Hyoung-Jin K., Hee-Jin K. et Al. Role 
of p16 in the pathogenesis of Langerhans cell histio-
cytosis. Korean J. Hematol. 45, 247-52, 2010.

 67) Tahan S.R., Pastel-Levy C., Bhan A.K., et Al. - Juve-
nile xanthogranuloma. Arch. Pathol. Lab. Med. 113, 
1057-61, 1989.

 68) Taunton O.D., Yeshurun D., Jarratt M. - Progressive 
nodular histiocytoma. Arch. Dermatol. 1978; 114, 
1505–8, 1978.

 69) Torok E., Daroczy J. - Juvenile xanthogranuloma: an 
analysis of 45 cases by clinical follow-up, light and 
electron microscopy. Acta Derm. Venereol. (Stockh) 
65, 167-71, 1985.

 70) Wee S.H., Kim H.S., Chang S.N. et Al. - Generalized 

eruptive histiocytoma: a pediatric case. Pediatr. Der-
matol. 17, 453-5, 2000.

 71) Weitzman S., Jaffe R. – Uncommon histiocytic disor-
dres: the non-Langerhans cell histiocytoses. Pediatr. 
Blood Cancer 45, 256-64, 2005.

 72) Willam C.L., Busque L., Griffith B.B., et Al. - Langerhans’ 
cell histiocytosis (Histiocytosis X). A clonal proliferative 
disease. N. Engl. J. Med. 331, 154-60, 1994.

 73) Winkelmann R.K. - Adult histiocytic skin diseases. G. 
Ital. Dermatol. Venereol. 15, 67–76, 1980.

 74) Winkelmann R.K. - Cutaneous syndromes of non-X hi-
stiocytosis: a review of the macrophage-histiocyte di-
seases of the skin. Arch. Dermatol. 117, 667-72, 1981.

 75) Wood G.S., Chung-Hong H.U., Beckstead J.H. et Al. 
- The indeterminate cell proliferative disorder: report 
of a case manifesting as an unusual cutaneous histio-
cytosis. J. Dermatol. Surg. Oncol. 11, 1111-9, 1985.

 76) Xu X., Liu W.P., Yang Q.P., et Al. - Langerhans cell hi-
stiocytosis: a clinicopathologic and immunohistoche-
mical analysis of 258 cases. Zhonghua Bing Li Xue Za 
Zhi 41, 91-6, 2012.

 77) Zelger B.W.H., Sidoroff A., Orchard G., Cerio R. - Non-
Langerhans cell histiocytoses. A new unifying concept. 
Am. J. Dermatopathol. 1996; 18, 490-504, 1996.

 78) Zhai M., Hu L., Chen H. - Allogeneic bone marrow 
transplantation for a patient with malignant histiocyto-
sis. Zhonghua Xue Ye Xue Za Zhi 18, 395-6, 1997.

 79) Zvulonov A., Barak Y., Metzker A. - Juvenile xan-
thogranuloma, neurofibromatosis and juvenile chro-
nic myelogenous leukemia: world statistical analysis. 
Arch. Dermatol. 131, 904-8, 1995.


