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Case report

Penile juvenile xanthogranuloma and
neurofibromatosis type-1: risk association
with juvenile myelomonocytic leukaemia?

KM. AlGhamdi’ and S.N. Al Suwaidan’

Introduction

Juvenile xanthogranuloma (JXG) is a
benign, self-healing, non-Langerhans
cell histiocytosis characterized by
accumulation of lipid-laden macro-
phages. It occurs most commonly on
the head and neck of infants and young
children and resolves spontaneously
without treatment [1]. Lesions may
be single or multiple, congenital or ac-
quired. Size varies from few millimetres

to several centimetres.

Two main clinical forms have been
described: a small nodular form (60%)
and a large nodular form (40%). Mixed
forms and JXG “en plaque” have been
described [2]. Moreover, different mor-
phological types of JXG and atypical
locations have been reported [34]. The
first case of penile JXG was reported in
1993 [5].

The typical histologic appearance
of JXG consists of a dense dermal infil-
trate of foamy histiocytes, foreign body
and Touton giant cells, the latter being
nearly pathognomonic of JXG [1].

Several authors have reported the
occurrence of café-au-lait macules
(CALM:s) or neurofibromatosis type-1
(NF-1) in patients with JXG [3,4,6].
In this report we describe a 7-year-old
boy with a solitary penile JXG presenta-
tion at age of 2 years in association with
NE-1.

A 2-year-old boy with multiple CALMs
was referred to the dermatology clinic

for evaluation of an asymptomatic skin
lesion on the penile shaft that has been
present for 2 months. The patient was
the product of full-term pregnancy and
caesarean section delivery due to failure
of progression. The neonatal period
was uneventful. There was no history
of seizures. The mother had an isolated
giant CALM on the left lower limb with
no other stigmata of neurofibromatosis
(NF). The developmental history was
appropriate for age. Drug and allergy
history were unremarkable.

Physical examination revealed
a well-looking baby with stable vital
signs and normal growth parameters.
No dysmorphic features were noted.
Complete cutaneous examination re-
vealed 10 variably sized CALMs rang-
ing in diameter from 3 mm to 15 mm
with regular borders, and a giant CALM
measuring 15 x 10 cm on the right
thigh (Figure 1). More than 6 of the
CALMSs measured > 6 mm. No cutane-
ous tumours, axillary freckling or other
stigmata of NF were detected. A well
defined, flat-topped, smooth-surfaced,
solitary, brown to yellowish, thin plaque
measuring 1.5 x 1.5 cm was noted on
the base of ventral aspect of the penile
shaft (Figure 2). Hair, nails and mucous

Figure 1 Giant café-au-lait macule involving three-quarters of the lateral aspect of
the right thigh (15 x10 cm)
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Figure 2 Penile juvenile xanthogranuloma (yellow flat-topped plaque) with

adjacent café-au-lait macule

membranes were normal. Ophthalmo-
logic evaluation was within normal lim-
its. The lower left limb was shorter than
the right by 2 cm, with resultant limping,

The rest of the physical examination was

Skin histopathology of the penile
lesion revealed significant dermal in-
filtrate of foamy histiocytes and eosi-
nophils, however, there were no Touton

cells (Figure 3). Laboratory work-up

unremarkable. included complete blood count with
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Figure 3 Histopathology of the penile lesion showing significant dermal infiltrate
of foamy histiocytes and occasional eosinophils (haematoxylin and eosin)
(magnification x 40)
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differential, peripheral blood film, re-
nal profile, hepatic profile and random
blood sugar: all were within normal lim-
its. X-ray showed that the right femur
was 2 cm longer than the left femur.
Spinal X-ray showed widened spinal
canal. Brain magnetic resonance imag-
ing showed ill-defined areas of bright
signal intensity noted in the pons and
medulla oblongata, which is consistent
with hamartoma. Based on CALMs,
bony changes and CNS hamartoma,
this patient was categorized as NF-1.
The childis 7 years old now, with 5 years
follow-up after the diagnosis of JXG: the
JXG lesion resolved completely without
residual. So far no symptoms, signs or
laboratory changes suggestive of hae-
matological disease have been noted.

We drew the attention of the refer-
ring paediatrician and the family to the
strong association between JXG and
NF-1. The need for regular follow-up
with history taking, clinical examina-
tion, and haematological work-up was
emphasized.

Discussion

Juvenile xanthogranuloma (JXG) is

a benign, self-limiting reactive prolif-
erative disorder of non-Langerhans
cell histiocytes seen predominantly in
infants and young children and occa-
sionally in adults. Typically it presents
with 1 or several papules and nodules
located mainly over the face, neck and
upper trunk. The lesions are well de-
marcated, firm and rubbery and vary in
diameter from 5 mm to 20 mm. They
are pink to red in the early stages then
acquire a yellowish-brown colour later
on and may occasionally develop sur-
face telangiectasia. Resolution occurs
spontaneously over months to years to
leave normal skin, small atrophic scars
or hyperpigmentation. Visceral involve-
ment may occur in the eye, lung, liver,
spleen, testis, pericardium, gastrointesti-
nal tract, and kidney [34,6,7]
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JXG can appear at any body site, in-
cluding atypical locations such as under
a toenail [8], on the penis [5,9], on the
clitoral area [10], the eyelids [11], the
scrotum [12,13], the lips [14] and the
palms and soles [ 15].

Hautmann and Bachor reported
the first case of penile JXG in 1993 in
a 2-month-old boy [5]. He had mul-
tiple yellow-red nodules on the penile
foreskin, penis and glans penis with di-
ameters ranging from 3 mm to 10 mm.
At 1-year follow-up the tumour had
disappeared almost completely and the
glans penis appeared normal. In our
patient, there was solitary penile JXG in
the setting of NF-1.

Histopathology of JXG depends on
the stage of development. In the early
evolutionary stage, the lesion is mono-
morphous and highly cellular, com-
posed ofasheetlike proliferation of small
histiocytic cells with some cytoplasmic
vacuolation. In the fully developed stage,
amore prominent cytoplasmic vacuoli-
zation leads to xanthomatized cells and
occasional Touton giant cells. Foamy
histiocytes become conspicuous as the
lesion reaches maturity. If the lesion
continues to mature, fibrosis will ensue
with an increased number of spindle-
shaped cells. An inflammatory infiltrate
of lymphocytes and eosinophils is com-
mon [16]. It has become recognized
that JXG can present without foamy
histiocytes or giant cells; this is a histo-
logic variant known as non-lipidized
JXG [4,7]. Nonlipidized JXG repre-
sents immature or evolving JXG lesions.
Serial biopsies of a patient with multiple
lesions revealed the increasing numbers
of foamy histiocytes and giant cells over
time [17]. Giant cells tend to be found
in the deepest portions of the specimens
suggesting that deep biopsies to the sub-
cutaneous layer may facilitate diagnosis
[18,19]. In our case the Touton giant
cells were absent, which may have been
related to the immaturity of the lesion or

to the superficiality of the biopsy which

was done to minimize trauma to this
crucial anatomic site, or both.

Nomland reported 3 patients with
JXG, 1 of whom had multiple CALMs
on the trunk [20]. Whittle reported
another patient with JXG and multiple
CALMs [21]. Three patients with JXG
and CALMs were reported by Mar-
ten and Sarkaney [22]. Subsequently,
reports describing the association be-
tween CALMs and JXG appeared in
the literature [3,4,6]. To the best of our
knowledge, the presented case is the
first report of the association between
penile JXG and NF-1.

There have been several reports of
the association of CALM/NEF-1, JXG
andjuvenile myelomonocyticleukaemia
(JMML) formerly known as juvenile
chronic myeloid leukaemia (JCML)
[23,24]. In 1995 Zvulunov et al. [24]
performed a “world statistical analysis” to
study this “triple association”. They iden-
tified cases of JXG with NF-1, of JXG
with JMML, of JMML with NF-1, and
of all 3 together. They concluded that
the triple association was 30-40 times
more common than expected and that
children with both NF-1 and JXG have
a20-32 times higher risk of developing
JMML than do those with NF-1 alone.
Since the appearance of their article, the
recommendation has frequently been
made to screen all children with NF-1
and JXG for JMML. However, a follow-
up letter commenting on the study was
critical of the assumptions and statistical
calculations [25].

In 2004, a group from Italy reported
that out of 288 patients with NF-1, 77
were less than 3 years of age. In this
group, 14 children had > 1 JXGs, but
none developed JMML [26]. Despite
the fact that it might seem reassuring,
such a small number of JXG cases can-
not give a solid conclusion. None of the
other 63 children under 3 years of age at
the time of diagnosis developed JMML
and nor did any of the remaining 211
individuals first seen after 3 years of age.
Since JMML is sorare, with anincidence

of 1:2000 to 1:5000 in individuals with
NF-1, one needs an enormous number
of patients to expect to see any JMML.
Thus questions about a statistical as-
sociation between JXG, NF-1, and
JMML are unlikely to be answered in a
prospective study. Further complicating
such a study are the discrepancies in the
median age of diagnosis of ]XG, JMML,
and NF-1, and the need for histologic
confirmation of JXG to establish a defi-
nite diagnosis [27].

Obviously, the relationship between
JXG, NF-1 and JMML is still confus-
ing [27]. Therefore, larger studies are
needed to evaluate the true association
In the case we have presented there
were no symptoms, signs or laboratory
changes suggestive of haematological

malignancy § years after JXG diagnosis.

[t is recommended that every physi-
cian caringforpatients with NF-1 should
be aware of the presenting features of
JMML. If NF-1 patients develop hepat-
osplenomegaly, lymphadenopathy or
pallor, they should be promptly evalu-
ated for JMML [27]. There is not suf-
ficient information available at this time
to recommend approaching children
with NF-1 and JXG differently from
those who have NF-1 alone. Even if
the worst case scenario calculated by
Zvulunov et al. [24] is correct, the risk
for such a patient would still be much
less than 1%/year, and most of the
information generated since 1995 sug-
gests that it is not even that high [27].

In conclusion, a careful, complete
,skin examination must be carried out in
any child with JXG, looking particularly
for CALMs and other stigmata of NF-1.
Paediatricians should be aware of the
association between JXG and CALM/
NF-1 and the possible increased risk for
JMML. Therefore, in this setting of this
association, and until the true risk for
JMML is verified, regular follow-up with
clinical and laboratory haematological
evaluation is recommended.
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