Diagnostico tardio de Esclerose Tuberosa
A delayed diagnosis of Tuberous Sclerosis
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Abstract

Tuberous sclerosis (also referred to as Tuberous Sclerosis Complex) is an autosomal dominant neurocutaneous syndrome that can involve multiple organs
such as the brain, heart, kidney, lung, liver, skin and eye. The diagnosis is clinical and most patients are identified during childhood, in the context of a
severe epileptic or neuropsychiatric disorder. Here we report a case of TSC diagnosed in an adult woman with dermatological and vascular involvement that
were only recognized as manifestations of TSC after the diagnosis of her infant daughter. This case highlights how important it is that physicians recognize

the full spectrum of manifestations of TSC, including the most unusual, so not to miss the diagnosis.
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Introduction

Tuberous sclerosis (TC) is an autosomal dominant genetic
disorder with multisystem clinical manifestations caused by
mutations in either the TSC1 gene on chromosome 9 or the
TSC2 gene on chromosome 16, which encode the proteins
hamartin (TSC1) and tuberin (TSC2), respectively ', Genetic
mutations in these genes lead to hyperactivation of the mam-
malian target of rapamycin (mTOR) pathway, which causes
abnormal control of cell growth and results in tumour forma-
tion throughout the body 2. Demonstration of a pathogenic
mutation in TSC1 or TSC2 in normal tissue is considered
sufficient for the diagnosis, independent of clinical manifes-
tations. Despite this, clinical diagnostic criteria are import-
ant because genetic testing cannot identify the mutation in
up to 25% of patients ”. The expanded phenotype is known
as the tuberous sclerosis complex (TSC) to emphasize the
multiorgan involvement, characterized by the formation of
hamartomatous lesions in the brain, heart, skin, kidney, lung,
and other organs 3. The incidence of TC is approximately
1:6000 newborns and the diagnosis typically occurs during
childhood. Clinical manifestations include disabling neuro-
logical disorders, such as epilepsy, mental retardation and
autism "2, Additional major features include dermatologic
lesions such as facial angiofibromas, renal angiomyolipo-
ma (AML), retinal abnormalities, cardiac rhabdomyoma and
pulmonary lymphangiomyomatosis (LAM)®” — Table 1. Renal
AMLs are usually incidental findings, but they may manifest
with abdominal pain and/or a palpable mass; complications
include retroperitoneal haemorrhage, haematuria, hyper-
tension or renal failure. Clinically, LAM is characterized by
progressive dyspnea on exertion and recurrent pneumotho-
rax. Most cardiac rhabdomyomas are asymptomatic, with
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a minority causing arrhythmia and/or cardiac failure ”. Vas-
cular manifestations of TS are now being more frequently
acknowledged, and although significant vascular lesions are
rare, they can be life threatening. Because of the wide range
of organs affected, a multidisciplinary team approach is ide-
al and produces the best outcomes for patients. Treatment
options for TSC have been limited, focusing primarily on the
management of symptoms. However, the discovery of mTOR
pathway upregulation in TSC-associated tumours presents
new possibilities for treatment strategies'.

Case report

A 38 year-old woman was referred to the Neurology Clinic due to
a family history of TSC — the daughter had been diagnosed with
TSC at the age of 8 months in the context of epilepsy — and suspi-
cious skin lesions. The patient denied a history of seizures or other
neurological symptoms, although she reported a mild learning dis-
ability during childhood. The patient had a background of arterial
hypertension and aortic arch aneurysm that had been surgical-
ly corrected two years before. On physical examination, several
skin lesions were present: hypomelanotic macules, angiofibromas
and hyperpigmented nevus on the face (Figure 1), neck, legs and
arms. According to the patient, these lesions had been present
since childhood. The neurological examination was unremarkable.
Laboratory tests were normal. A brain MRI revealed the presence
of cortical and subcortical tubers, a number of small calcified
subependymal nodules in the walls of the lateral ventricles, and
a nodular lesion with intense gadolinium enhancement located on
the left lateral ventricle adjacent to the foramen of Monro, sugges-
tive of a subependymal giant cell astrocytoma (Figure 2). A renal
ultrasound showed multiple hyperechoic nodular formations and a
subsequent abdominal MRl identified multiple AMLSs and cystic for-
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Figure 1. Hyperpigmented nevus on the neck.

Figure 2. Subependymal giant cell astrocytoma - gadolinium-

enhanced T1-weighted magnetic resonance imaging of the brain.
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mations in both kidneys, as well as a liver haemangioma. A chest
computed tomography (CT) did not show significant changes in
lung interstitium, except for ground-glass opacities in the middle
lobe adjacent to the large fissure. Echocardiography did not show
any characteristic rhabdomyomas. An ophthalmological evaluation
excluded retinal lesions and a dentistry workup revealed multiple
gingival fibromas and a tongue lesion suggestive of an intraoral
fibroma.

Discussion

Tuberous sclerosis complex is a rare entity that has a wide
clinical spectrum of manifestations, with many patients hav-
ing minimal signs and symptoms and no neurologic disabili-
ty®8. In fact, the classical Vogt’s triad of adenoma sebaceum,
seizures and mental retardation, described by Heinrich Vogt
in 1908, is seen in less than half of the patients ®8°. The vari-
ability of the clinical manifestations of TSC, including asymp-
tomatic or minimally symptomatic adults, reinforces the im-
portance of a detailed physical examination combined with
several imaging modalities in achieving a correct diagnosis®.
Diagnostic criteria for TSC have recently been updated by
the Tuberous Sclerosis Complex Consensus Group'® — Table
1. Seizures are the most common neurological symptom,
occurring in about 75% to 90% of individuals with tuber-
ous sclerosis™?. TSC is also associated with a wide variety
of cognitive, behavioural and psychiatric manifestations.
Brain MRI plays an important role in the diagnosis of TSC,
allowing the identification of typical cerebral lesions such as
tubers, subependymal nodules or subependymal giant cell
astrocytomas, which may be present even in asymptomatic
patients>39, Skin lesions are also a common feature of TSC,
being present in more than 90% of patients; these are gen-
erally detected during childhood or adolescence, although
lesions can also appear in adulthood®. The most well-known
cutaneous manifestation of TSC is facial angiofibroma (1). Re-
nal manifestations of TSC include angiomyolipomas, isolated
renal cysts, and renal cell carcinoma'®. Renal disease is an
important source of morbidity and mortality in patients with
TSC, highlighting the importance of a continuous follow-up.
Three forms of asymptomatic pulmonary involvement have
been described: multifocal micronodular pneumocyte hyper-
plasia, pulmonary cysts and lymphangioleiomyomatosis. Re-
cent prospective and retrospective studies have found cystic
pulmonary abnormalities in as many as 40% of women with
TSC'8, Other commonly recognized clinical features of TSC
include retinal hamartomas, which are present in about 50%
of patients of any age, intraoral fibromas and dental enamel
pits'’. On the contrary, vascular involvement is rare in tuber-
ous sclerosis, particularly in adults.

The case described in this manuscript highlights the impor-
tance of recognizing the full spectrum of manifestations of
TSC, including the most unusual, so not to miss the diagnosis
and to allow correct treatment and improvement in quality of
life>1°, Despite fulfilling clinical diagnostic criteria for definite
TSC (Table 1), our patient was only diagnosed in adulthood,
following the diagnosis of her young daughter (with a much



Table 1.

Clinical diagnostic criteria for Tuberous sclerosis (10)

Major features

Hypomelanotic macules (>3, at least 5 mm diameter)
Facial angiofibromas (>3) or fibrous cephalic plaque
Ungual fibromas (>2)

Shagreen patch (connective tissue nevus)

Multiple retinal hamartomas

Cortical dysplasia a (supra)

Subependymal nodules

Subependymal giant cell astrocytoma

Cardiac rhabdomyomas, single or multiple
Lymphangioleiomyomatosis b (supra)
Angiomyolipomas b (supra)

Definite diagnosis: Two major features or one
major feature with >2 minor features
Possible diagnosis: Either one major feature or >2 minor features

2 Includes tubers and cerebral white matter radial migration lines.

® A combination of the two major clinical features
(Iymphangioleiomyomatosis and angiomyolipomas) without
other features does not meet criteria for a definite diagnosis.

more severe phenotype). The reason for the delayed diagno-
sis relies on the fact that the patient is minimally symptomat-
ic — apart from the typical skin lesions and the self-reported
mild learning disability as a child, the other major manifes-
tation of the disease is atypical. In fact, the presence of sig-
nificant and potentially life-threatening vascular involvement
(i.e. aortic arch aneurysm) is rarely associated with tuberous
sclerosis in adulthood'. Most cases are diagnosed either
incidentally, after aneurysm rupture or after presenting with
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hypertension, abdominal distention and abdominal or back
pain'?. Therefore, the recognition of TS and early diagnosis of
vascular involvement are essential to prevent morbidity and
mortality'2. Another important aspect that should be recog-
nized is familiar heterogeneity, which is also exemplified in
this case report.

Management of tuberous sclerosis is symptomatic 4, but an
earlier diagnosis may allow a precocious surgical removal
of the tumours, minimizing surgery-related morbidity and
mortality’. Although there are no specific guidelines for the
surveillance of this disease, continued vigilance and periodic
imaging of the brain and abdomen is recommended to mon-
itor the growth of lesions®.
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