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Skin Tumors in Childhood

Henning Hamm, Peter H. Hoger

SUMMARY

Backaround: Dermatologists, paediatricians, and gen-
eral practitioners are often consulted by worried par-
ents for the evaluation of a cutaneous tumor.

Methods: Selective literature review.

Results: Only 1-2% of skin tumors excised in children
turn out to be malignant when examined histologically.
Warning signs of malignancy include rapid growth, firm
consistency, diameter exceeding 3 cm, ulceration, a
non-movable mass, and presence in the neonatal
period. The more common malignant skin tumors in
adults—basal cell carcinoma, cutaneous squamous cell
carcinoma, and melanoma—are very rare in childhood.
Congenital melanocytic nevi and sebaceous nevi bear a
lower malignant potential than previously believed;
nevertheless, their excision is often indicated. A Spitz
nevus can mimic a melanoma both clinically and histo-
logically. Some benign skin tumors of childhood tend to
regress spontaneously within a few years but may
cause complications at particular locations and when
multiple. For infantile hemangiomas requiring systemic
treatment because of imminent obstruction or ulcer-
ation, propranolol seems to have a far more favorable
risk-benefit ratio than corticosteroids.

Conclusion: Physicians need specialized knowledge in
order to decide whether a skin tumor in a child should
be excised, non-surgically treated, or further evaluated,
or whether it can be safely left untreated because of
the likelihood of spontaneous remission.
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he early detection and—mostly surgical—treat-

ment of malignant skin tumors and their precursor
lesions represent an important area in dermatology
today. In adults, the most common skin cancers by far
are melanoma, basal cell carcinoma, and squamous cell
carcinoma (1), and their incidence is steadily rising. In
children, the situation could not be more different:
pediatric dermatologists are confronted with a multi-
tude of mostly benign skin tumors that may require
treatment, but excision is required more rarely.

This review article briefly explains the role of the
most important adult malignant cutaneous neoplasias in
childhood. We then discuss three types of nevi that are
important for the development of malignant skin
tumors and that constitute the most important differen-
tial diagnosis to pediatric melanoma. In the third part
we focus on four skin tumor types that are typical for
the first decade of life. This is based on a selective
literature search on PubMed, Medline, and PubMed
Central. The tumors under discussion were selected
because of their great importance in the authors’ every-
day clinical practice.

Malignant skin tumors in childhood
Only 1% to 2% of all skin tumors excised from infants
and children are malignant.

They include
® Fibrosarcoma
Rhabdomyosarcoma
Angiosarcoma
Neuroblastoma
Malignant peripheral nerve sheath tumor
Cutaneous T-cell lymphoma and other lymphomas

as well as the semi-malignant
® Pediatric fibromatoses
® Hemangioendothelioma
® Tufted angioma
® Dermatofibrosarcoma protuberans.

Warning signs include rapid growth, ulceration, fix-
ation or deep localization on the fascia, rough texture,
size larger than 3 cm, and manifestation in neonates (2).

Melanoma

The rising incidence of melanoma affects young people
only after puberty. 1% to 4% of all melanomas develop
in those younger than 20 years of age, and only 0.3% to
0.4% in prepubertal children. Except for the large
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Risk factors for the development of
melanoma (3)

® Light skin, red or blond hair, light eyes

® Freckles, actinic lentigines (sun spots)

@ Tendency to sunburn when exposed to UV light

® |ntermittent intensive exposure to UV light

® Large number of common melanocytic nevi

® Several atypical melanocytic nevi

® Congenital melanocytic nevus, especially giant nevus
® Melanoma in the family

® |mpaired DNA repair, especially xeroderma pigmento-
sum

® |mmunosuppression

® Previous malignant disease

Risk factors for the development of
malignant epithelial skin tumors (6)

® Light skin

® UV light

@ |onizing radiation

® Predisposing genodermatoses, for example:

— Basal cell nevus syndrome in basal cell carcinoma

— Epidermodysplasia verruciformis in squamous cell
carcinoma

— Xeroderma pigmentosum in both tumors

@® Sebaceous nevus

® | ong term immunosuppression, for example after organ
transplantation

® High risk human papillomaviruses
® Chemical carcinogens, such as inorganic arsenic

@ Chronic inflammation, ulceration, scars, and scleroses

congenital melanocytic nevi, most of the predisposing
factors shown in Box I lead to melanoma only in adult-
hood, although they are already present in childhood,
which means that preventive measures should be
adhered to from an early age. In children as in adults,
most melanomas develop de novo, but in children,
atypical, amelanotic, and nodular melanomas are more
common (4). The fact that diagnosis is difficult may
account for the fact that melanomas in children often
have a greater tumor thickness at the time of excision;
another reason may be greater reluctance to make a
diagnosis of suspected melanoma and perform a diag-
nostic excision. Melanoma simulators include the Spitz
nevus and atypical melanocytic nevi.

The therapeutic approach in childhood melanoma is
the same as in adults, including the nowadays routinely
performed sentinel lymph node biopsy in tumors of
>1 mm thickness. Although positive sentinel nodes are
more common in children, the prognosis for the preser-
vation of life hardly differs from that in adults with
tumors of the same thickness. 5-year survival in pediat-
ric melanomas is generally reported to be 74% to 80% (5).

Malignant epithelial skin tumors

Genetic and environmental risk factors that are relevant
early in life are known for the semi-malignant basal cell
carcinoma (BCC) and for cutaneous squamous cell car-
cinoma (SCC) (Box 2). The most important risk factors
for both types of cancer are light skin and exposure to
ultraviolet light, including UV light from artificial
sources. Intermittent exposure to strong sunlight
accompanied by sunburn is the determining factor for
BCC and the cumulative lifetime exposure for SCC (1).
In the absence of further trigger factors, these come into
play only after decades of latency. Malignant epithelial
skin tumors in children are mostly observed on the
basis of predisposing genodermatoses (7).

Nevi and their relation to malignant skin
tumors

Congenital melanocytic nevi

The malignant potential of congenital melanocytic nevi
(CMN) has been known for more than a century. How-
ever, it is becoming increasingly clear that the dimen-
sion of the risk of malignant degeneration differs
widely on a case by case basis and depends on the size
of the nevus, among other factors. CMN are therefore
classified by the largest diameter that they are likely to
reach in adulthood (7able 1).

The risk of malignant degeneration of small and
medium sized CMN is low. In practice melanomas al-
most never develop before puberty and arise from the
epidermis, which enables early detection. However, the
indication for surgical removal also needs to consider
psychosocial and cosmetic aspects. For this reason, but
also because of greater ease of removal, excision of
larger nevi—or even serial excision—is often indicated
in childhood.

The problems with larger CMN (Figure 1) and giant
nevi in particular are more complex (8):
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® Cutaneous melanomas arising from the
nevus—and, more rarely, other malignant
tumors—develop in the first decade of life in 70%
of cases and often develop in the deeper strata of
the nevus and consequently are noticed only later.

® Melanomas can develop not only from the nevus
but also on other locations—for example, the
central nervous system.

® Especially giant and large CMN may be associ-

ated with neurocutaneous melanosis, a lepto-
meningeal seeding of nevus cells (9). The most
important risk factor in this context is a large
number of so-called satellite nevi. Furthermore,
malformations of the central nervous system may
be present. In giant nevi that overlie the dorsal
median body axis and/or have multiple satellites,
cranial and spinal magnetic  resonance
tomography in the first 4-6 months of life is rec-
ommended (10). Symptomatic neurocutaneous
melanosis typically manifests in the first 2-3
years of life, with signs of raised intracranial
pressure or spinal compression. The prognosis is
poor. Not all patients with a positive finding on
MRI go on to develop neurological symptoms,
however.

The risk that one of these complications may devel-
op is estimated at 5% to 15% for giant CMN and is
highest in the first 5 to 10 years of life.

The treatment approach to CNM is the subject of
continuing discussion, particularly because only the
risk of tumor development on the cutaneous nevus can
be reduced. If no neurocutaneous melanosis is present,
then most experts advise early and complete excision of
large and giant CMN or at least to remove particularly
striking or difficult to control areas at the end of the
first year of life. Independently of the treatment,
quarterly follow-up is recommended in such cases.

Superficially ablative procedures, such as dermabra-
sion, serve primarily the purpose of cosmetic improve-
ment and make sense only in the first few months of
life and in lesions that cannot be excised. Dermabrasion
does not reach the deeper nevus cell layers; fur-
thermore, it does not prevent hypertrichosis, which
typically accompanies nevi. According to the current
state of knowledge, laser treatment should be consid-
ered only in particular cases and special localizations
(for example, the face).

Spitz nevus
Histological examination shows that 1% to 2% of all
excised melanocytic lesions are Spitz (spindle cell)
nevi. The clinical variation of Spitz nevi ranges from a
dome shaped, skin colored, or reddish papule in the
face of a toddler to a brown-black plaque on the proxi-
mal extremity of an adolescent. Typical of Spitz nevi,
and of differential diagnostic importance, are their in-
itially rapid growth and subsequent persistence.

The Spitz nevus is neither a melanoma precursor nor
a melanoma, but it is clinically and histologically the
most important melanoma simulator, as its original
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Established classification for congenital melanocytic nevi (CMN) (8)

T T T N

Small <1.5cm roughly 1: 100
Medium 1.5-19.9 cm roughly 1: 1000
Large 220cm roughly 1: 20 000
Giant >40-50 cm *2 roughly 1: 500 000

*! Relates to the largest diameter that is reached in adulthood. The largest diameter of CNM increases
between birth and adulthood by a factor of 1.7 on the head, by a factor of 3.3 on the legs, and a factor of 2.8
on the trunk, arms, and feet (8). ** No general consensus

description as “juvenile melanoma” suggests. Even
experienced dermatohistopathologists using immuno-
histological techniques have difficulty in determining
the dignity of some skin tumors with Spitz nevus-like
histology (“atypical Spitz tumor”). In such cases, com-
parative genomic hybridization or fluorescence in situ
hybridization have proved helpful, but they are not yet
routinely available (11).

In case of doubt, the therapeutic approach to be used
should be that for confirmed melanoma. Depending on
the thickness of the tumor, this entails staging measures
and sentinel lymph node extirpation, which will be
positive in 50% of spitzoid melanocytic tumors. A con-
firmed finding of melanocytes in the lymph nodes,
however, does not necessarily mean metastasis (12).

Sebaceous nevus

With a prevalence of 0.3%, sebaceous nevus is the most
common organoid epidermal nevus. “Organoid” means
that more than one tissue structure—in this case mainly
sebaceous glands and sweat glands—is involved in the
malformation. More than 90% of sebaceous nevi are
localized on the head, mainly on the scalp. The fact that
alopecia is associated with the nevus is particularly ob-
jectionable in this setting. In 10% to 30% of cases, skin
tumors will develop on the nevus, albeit usually only in
adulthood. These are mainly benign tumors of the hair

Figure 1:

Large congenital
melanocytic nevus
in a neonate
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Figure 2:
Pigmented
trichoblastoma on a
sebaceous nevus

Figure 3:
Hemangioma

follicles, sebaceous glands, apocrine and eccrine sweat
glands, primarily the (pigmented) trichoblastoma
(Figure 2) and the syringocystadenoma papilliferum
(papillary syringadenoma). BCCs will develop on the
nevus much more rarely than assumed in the
past—retrospective studies have shown this happens in
0% to 3.5% of cases—and, exceptionally, also SCCs
and adnexal carcinomas of the skin. In children, only
15 cases of BCC on a sebaceous nevus have been docu-
mented (13); consequently most authors do not see the
need for an indication to remove a sebaceous nevus in
childhood for reasons of prophylaxis. Early removal is
advantageous, however, because of easier excisability
(scalp) and for cosmetic reasons (face) (14). Excision is
the method of choice.

A selection of common henign skin tumors
Hemangioma

Hemangiomas are the most common tumors in child-
hood, with a prevalence of 3% to 5% in infants. Girls
are affected twice or three times as often as boys.
Premature babies have an up to 10-fold increased risk
of hemangioma. Most infantile hemangiomas are
caused by a hyperactive vascular endothelial growth
factor (15), which is triggered by peripartal hypoxia. In
diffuse hemangiomatoses, endothelial cell emboli
arising from placental hemangiomas (chorangiomas)

are a causative factor (16). A difference to other
vascular tumors that is of importance for the differen-
tial diagnosis is that “genuine” hemangiomas express
the glucose transport-1 protein (GLUT-1), which can be
confirmed immunohistologically.

Pediatric hemangiomas have a characteristic growth
dynamic, which makes it easy to distinguish them from
vascular malformations: shortly after birth, an initially
white or bright red macula (differential diagnosis: vas-
cular nevus) will develop into a proliferating, plump
nodule that is either of intense red color (intracu-
taneous) or of pale-livid color (subcutaneous), depend-
ing on its location (Figure 3). The proliferation phase
usually lasts about 6 to 9 months and is followed by a
halt in growth, before spontaneous regression sets in at
an age of 12 to 14 months in 80% to 90% of hemangio-
mas, which can take several years. Most hemangiomas
do not require treatment. If there is a risk of obstruction
(especially in periocular, paratracheal, or intratracheal
hemangiomas), of ulceration (especially intertri-
ginously), or if the hemangiomas are very large (risk of
heart failure, rarely also hypothyroidism), then an
urgent and absolute indication for treatment exists; a
relative indication exists for localization on the face
without obstruction because of “cosmetic” impairment
and possible later psychosocial stigmatization (7able
2).

Contact cryotherapy is a simple and repeatable
method for the early treatment of proliferating heman-
giomas of up to 1 cm diameter and 3 to 4 mm thickness.
Using equipment where the metal applicator is electri-
cally cooled down to merely —32°C makes occurrence
of undesirable side effects such as hypopigmentation,
blistering, and ulceration with subsequent scarring far
less likely than using metal probes cooled with liquid
nitrogen.

The surprise discovery of the strong effect of the
non-selective betablocker propranolol on proliferating
hemangiomas (17) has resulted in this treatment
becoming increasingly standard in the absolute indi-
cations listed above, replacing treatment with high-
dose corticosteroids, which had routinely been used in
the past. However, no randomized controlled studies
have been done for this treatment, which is therefore
not yet licensed. For this reason alone, the treatment
should be initiated on an inpatient basis. Because of the
obviously favorable risk-benefit profile of propranolol,
the guideline of the Association of Scientific Medical
Societies in Germany (AWMEF) (18) has recently been
revised. Close attention should be paid to possible ad-
verse effects such as hypoglycemia and, more rarely,
hypotension or bradyarrhythmias.

Juvenile xanthogranuloma

Juvenile xanthogranuloma (JXG) is the most common
form of the non-Langerhans cell histiocytoses. JXGs
usually present as benign, mostly solitary, firm, initially
reddish, then yellow-orange colored papules and nod-
ules of 0.5 to 2 cm diameter, which are mostly located
on the head, neck, and upper body. They are mostly
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observed in neonates (5% to 17%), infants, and
toddlers, only exceptionally in older children or adults.
In very rare cases they can manifest extracutaneously.
In periocular or multiple JXGs there is a risk of
involvement of the frontal sections of the eye, and an
ophthalmological examination is indicated in such
cases. The list of further possible affected organs is
long: central nervous system, muscles, bones, lungs,
liver, spleen, kidneys, adrenal glands, pericardium,
testes, and larynx can all be affected (19). The associ-
ation with Langerhans cell histiocytosis (20) or neuro-
fibromatosis type I and juvenile myelomonocytic
leukemia (21) is common above average. Most JXG
regress spontaneously in the first 4 to 6 years of life and
thus do not require treatment.

Mastocytoma

Mastocytomas occur either as solitary lesions or in the
context of mastocytoses, a heterogeneous group of dis-
orders. They are characterized by an increase in mast
cells in the skin and in some forms—mostly affecting
adults—also in the bone marrow, lymphatic organs, and
other organ systems. In childhood the following forms
have been observed (22):

® Solitary mastocytomas (20% of all forms of mas-

tocytosis in children);

® Maculopapular mastocytosis with more than 5

mastocytomas (urticaria pigmentosa, 70% of
cases); and

® Very rarely, the diffuse cutaneous mastocytosis

(5%).

The different forms are caused by activating mu-
tations of the proto-oncogene c¢-KIT on chromosome
4q12, which encodes for a mast cell growth factor re-
ceptor (stem cell factor, SCF) (23). Solitary mastocyto-
mas are present at birth in about 25% of cases, others
manifest within the first 2 years of life. They are recog-
nizable as pink or brownish-orange papules, nodules, or
plaques, and their diameter ranges from a few mm to
several cm (Figure 4). Their surface is mostly smooth,
occasionally it may resemble orange skin.

The diagnosis is made by using the Darier friction
test: after rubbing, notable swelling and reddening will
develop in and around the mastocytoma within 3 to 5
minutes; occasionally, the skin will blister. This may
happen spontaneously and lead to flushing symptoms
and a drop in blood pressure, especially in multiple
mastocytomas. A skin biopsy is usually unnecessary
unless the diagnosis is unclear. In order to assess the
proliferation of mast cells—which may even be
systemic in rare cases—measuring the serum concen-
tration of tryptase (a mast cell product) is useful. If
clinical symptoms are scarce, no extracutaneous symp-
toms are present, and serum tryptase levels are normal,
further diagnostic evaluation in children is not neces-
sary, whereas in adults it is recommended.

In more than 70%, mastocytomas regress sponta-
neously by the time a child reaches puberty. Excision of
solitary tumors may be considered in case of recurring
episodes or blistering and superinfection.
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Treatment indication and options for the therapy of
infantile hemangiomas (18)

1. Absolute treatment indication

Localisation or type of Method of choice Alternatives
hemangioma

2. Relative treatment indication
Localisation on the face Contact cryotherapy*®

3. No treatment indication

Risk of obstruction (for Propranolol*' Systemic corticosteroids,

example, eye, trachea) Nd:YAG-laser*? excision of circumscibed
hemangiomas

Ulceration Propranolol*'

Diffuse neonatal Propranolol*' Systemic corticosteroid

hemangiomatosis

Nd:YAG-laser*?

Unproblematic hemangiomas (for example, on the trunk or proximal extremities)

*! currently not licensed (see text)
*2in shallow hemangiomas (maximum defth 1.1 mm) pulsed color laser is also possible
* maximum depth 3-4 mm, max diameter 1 cm

Avoiding mast cell degranulating factors is important:

® Non-immunological stimuli: friction, pressure,
sunlight exposure, sudden exposure to hot or
warm water

® Immunological stimuli—for example,
bites, vaccinations, raised temperature

® Histamine releasing substances: for children it is
mainly codeine (in cough mixtures), non-steroidal
anti-inflammatory drugs such as ibuprofen, and,
more rarely anesthetic drugs and iodine contain-
ing contrast media that are relevant.

insect

Pilomatricoma

Although pilomatricoma is among the most common
skin tumors excised in children (10%), the diagnosis is
often made only on histology (14). Pilomatricomas are
slow growing, mostly asymptomatic, benign skin tu-
mors that arise from the matrix cells of the hair follicle
and are localized mostly on the head, neck, or arms

Figure 4:
Solitary
mastocytoma
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(24). The clinical presentation is a firm to rock-hard,
mostly subcutaneous nodule that adheres to the skin but
can be easily moved on its base. Extent, lobular
surface, and an often blueish hue are more easily de-
tected by stretching the skin over the tumor (“tent
sign”). The clinical diagnosis can be sonographically
supported by detecting echogenic internal echoes,
which correspond to calcification areas (hence the anti-
quated name, epithelioma calcificans Malherbe). Since
no spontaneous remission occurs, the therapy of choice
is complete excision. The recurrence rate is low at 0%
to 6%, because of the easy delineation of the tumor
margins. In 2% to 3.5% of cases, there are multiple
tumors, and associated disorders may be present, in
particular Curschmann-Steinert myotonic dystrophy,
Gardner syndrome, Rubinstein-Taybi syndrome, and
chromosomal aberrations (25).
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