
Test your diagnostic skills in  
our regular dermatology quiz. 
What is the cause of this boy’s 
verrucous periungual lesions and 
red facial lesions?

Case presentation
A 13-year-old boy presents with verrucous 
periungual lesions on his toes, which have 
been treated with cryotherapy on three 
occasions without success (Figure 1a). He 
also has some small red lesions scattered 
over his face that his mother mentions 
have been unresponsive to acne treatment 
(Figure 1b). The boy is otherwise well,  
but he has had learning difficulties at 
school.

On examination, the periungual lesions 
are observed to be papules with a smooth 
surface. No comedones or pustules are 
visible on the boy’s face, but he has multiple 
round, red micropapules, around 1 mm in 
diameter, along his nose, cheeks and nasol-
abial folds. A number of white macules are 
also noted on the trunk, arms and legs.

Differential diagnoses
Conditions to consider among the differ-
ential diagnoses for a child of this age 
include the following.
• Periungual warts. Common warts

present as firm papules with a
rough horny surface (Figure 2).
They can disturb nail growth and
may clear spontaneously at any
time. It is unlikely to be the correct
diagnosis of the periungual lesions
in this patient’s case because his
papules have a smooth surface.

• Digital fibroma. These smooth
papular lesions are usually
congenital. Digital fibromas typically
resolve within a few years, but
recurrence into adulthood has
been reported.1

• Lymphangioma. These small 
lymphatic malformations may occur
anywhere on the skin. They may 
be skin-coloured but a violaceous 
appearance is not uncommon 
(Figure 3). A lymphangioma can 
develop a rough surface and be 
mistaken for a wart when occurring 
on the foot (Figure 4).

• Tuberous sclerosis. This is the
correct diagnosis. The case patient’s
periungual lesions are fibromas
known as Koenen tumours and the
lesions on his face (which were
mistaken for acne) are angiofibromas.
The white macules on his trunk and
limbs are areas of hypopigmentation;
these are known as ‘ash leaf’ macules
but they can take any shape.

Clinical features
Tuberous sclerosis is a dominantly 
inherited genetic disorder of hamartoma 
formation that affects multiple organs, 
particularly the skin, eye, kidney and heart. 
Onset before the age of 5 years is usual, 
but the disease can remain latent until 
adolescence or adulthood.
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Figure 1a. Periungual lesions (case patient).
Figure 1b. Small red lesions on the face 
(case patient).
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The three typical features of tuberous 
sclerosis are skin lesions, intellectual 
impairment and epilepsy, although these 
features are not all present in every patient. 
Characteristic skin signs include the 
following.

–– Angiofibromas. These red-brown 
lesions usually appear around the age 
of 3 to 10 years and often become 
more extensive at puberty. They are 
located on the face and present as 

firm, discrete, telangiectatic papules, 
1 to 10 mm in diameter.

–– Ungual fibromas. These lesions 
appear around puberty as smooth, 
firm, flesh-coloured lesions that 
emerge from the nail folds. 

–– Shagreen patch. This connective 
tissue naevus presents as a soft  
skin-coloured plaque that is slightly 
elevated and irregularly thickened. 
It is usually located in the lumbosacral 
region.

–– Hypopigmented (ash leaf) macules, 
which present as white lesions on the 
skin of most of the limbs and trunk 
(Figure 5). They measure from 1 to 
3 cm and are most easily detected 
under a Wood’s lamp examination. 
Hypopigmented macules are not 
uncommon in children; however, a 
diagnosis of tuberous sclerosis 
should be considered in a child who 
has more than three of these macules, 
particularly in the presence of other 
skin signs and family history of the 
condition.

Diagnosis
The genetic and clinical criteria for a 
diagnosis of tuberous sclerosis are 
described in the 2012 Tuberous Sclerosis 
Complex Diagnostic Criteria Update; the 
clinical criteria (major and minor features) 
are summarised in the Box.2 A definite 
clinical diagnosis of tuberous sclerosis 
requires either two major features or one 
major feature with at least two minor 
features. A possible diagnosis requires 
either one major feature or at least two 
minor features.

Figure 5. Hypopigmented macules.

TUBEROUS SCLEROSIS: CLINICAL 
DIAGNOSTIC CRITERIA2

Major features

Hypomelanotic macules (≥3, at least 
5 mm diameter)

Angiofibromas (≥3) or fibrous cephalic 
plaque

Ungual fibromas (≥2)

Shagreen patch

Multiple retinal hamartomas

Cortical dysplasias*

Subependymal nodules

Subependymal giant cell astrocytoma

Cardiac rhabdomyoma

Lymphangioleiomyomatosis†

Angiomyolipomas (≥2)†

Minor features

‘Confetti’ skin lesions

Dental enamel pits (>3)

Intraoral fibromas (≥2)

Retinal achromic patch

Multiple renal cysts

Nonrenal hamartomas

* Includes tubers and cerebral white matter radial 
migration lines. 
† A combination of the two major clinical features 
lymphangioleiomyomatosis and angiomyolipomas 
without other features does not meet criteria for a 
definite diagnosis.

Reproduced from reference 2: Northrup H, Krueger A; 
International Tuberous Sclerosis Complex Consensus 
Group. Pediatr Neurol 2012; 49: 243-254. doi: http://
dx.doi.org/10.1016/j.pediatrneurol.2013.08.001.

© 2013 Elsevier Inc. Reproduced under the terms of 
the Creative Commons Attribution License (https://
creativecommons.org/licenses/by-nc-nd/3.0/). List 
of clinical diagnostic criteria of tuberous sclerosis 
reproduced from page 244 (Table part B).

Figure 2. Typical 
periungual warts.

Figure 3. Lymphangioma.
Figure 4. Lymphatic malformation resembling a 
wart.
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Management
A child with suspected tuberous sclerosus 
should be referred to a geneticist for 
evaluation. Patients with tuberous sclero-
sus may have renal, cardiac and ocular 
problems, which require assessment and 
multidisciplinary management. Early 
involvement of a neurologist is necessary 
for the management of epilepsy. Early 
intervention is essential for learning 
difficulties.

A periungual fibroma that is not causing 
discomfort can be left alone, but if removal 
is required then excision is the method of 
choice. Gum hypertrophy may be treated 
successfully with laser methods. Cutaneous 
connective tissue naevi and hypomelanotic 
macules are usually not a major cosmetic 
issue and can also be left untreated.

Facial angiofibromas, however, can be 
a major cosmetic issue. Laser treatment is 
often disappointing. Compounded topical 
sirolimus 1% applied daily may be of great 
benefit in children (off-label use).3 Systemic 
sirolimus may be useful in the treatment of 
cutaneous and visceral tumours for all age 
groups (off-label use).4

The clinical spectrum of tuberous scle-
rosis is wide. The life expectancy for a 
severely affected individual can be poor but 
many patients remain well and live a normal 
life.�   MT
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