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Case Report

Tuberous sclerosis diagnosed in adulthood: a case report

Esclerose tuberosa diagnosticada em idade adulta: um relato de caso
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ABSTRACT

Tuberous sclerosis complex (TSC) or simply tuberous sclerosis (TS), also known as
Bourneville-Pringle disease, is a rare autosomal dominant genetic disease that alters the
mechanisms of cell proliferation, generating hamartomas in several organs. Among the
systems affected, the central nervous system (CNS), skin and skin appendages, kidney,
respiratory, cardiac and ophthalmological systems stand out. The definitive diagnosis
of tuberous sclerosis requires the identification of a pathogenic mutation in one of the
genes associated with the disease, TSC1 or TSCZ2, through molecular genetic testing;
2 major clinical criteria or 1 major clinical criterion and 2 minor clinical criteria. The
treatment of tuberous sclerosis is closely related to the systems affected, considering
that the disease can affect multiple organs simultaneously. Therefore, monitoring by a
multidisciplinary team is essential in order to ensure a comprehensive and individualized
therapeutic approach. Regarding therapeutic strategies, it is also worth highlighting that
the use of targeted therapy with mTORCI inhibitors is currently an excellent alternative.

RESUMO

O Complexo Esclerose Tuberosa (CET) ou simplesmente Esclerose Tuberosa (ET), também
conhecida como doenca de Bourneville-Pringle, é uma doenca genética autossémica
dominante de rara incidéncia, que modifica os mecanismos de proliferacao celular,
gerando hamartomas em diversos orgaos. Dentre os sistemas afetados, destacam-se
o Sistema Nervoso Central (SNC), pele e anexos cutaneos, renal, respiratorio, cardiaco
e oftalmoldgico. O diagndstico definitivo da esclerose tuberosa requer a identificagao
de uma mutacgao patogénica em um dos genes associados a doenga, TSC1 ou TSC2, por
meio de teste genético molecular; 2 critérios clinicos maiores ou 1 critério clinico maior
e 2 critérios clinicos menores. O tratamento da esclerose tuberosa estd intimamente
relacionado aos sistemas acometidos, considerando-se que a doenca pode afetar mtltiplos
orgdos simultaneamente. Dessa forma, torna-se imprescindivel o acompanhamento por
uma equipe multidisciplinar, a fim de garantir uma abordagem terapéutica abrangente
e individualizada. No que tange as estratégias terapéuticas, destaca-se ainda que,
atualmente, o uso de terapia alvo com inibidores da mTORC1 é uma 6tima alternativa.
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INTRODUCTION

Tuberous Sclerosis (TS) is a multisystem
neurocutaneous syndrome with an autosomal
dominant genetic inheritance pattern that can
manifest at any age. It was first discovered in
1862 by Virchow and Von Recklinghausen
during the autopsy of an infant who presented
with seizures. The condition is characterized
by altered mechanisms of cell proliferation and
migration, leading to the development of ham-
artomas—benign or malignant tumors that pri-
marily affect the central nervous system (CNS)
and the skin, as well as various other organs!-*.

TS has a rare incidence—approximately 1
in every 6,000-10,000 live births per year—and
affects both sexes and all ethnic groups equal-
ly. However, some studies have shown that
symptoms may manifest more intensely in fe-
males. From an epidemiological standpoint,
approximately 50% of TS cases are associated
with inactivating mutations, deletions, or re-
arrangements in the tumor suppressor genes
TSC1or TSC2. These genetic alterations result
in the dysfunction of the hamartin and tuber-
in proteins, disrupting cell cycle regulation and
promoting cellular hyperplasia. Consequently,
hamartomas form in various organs, including
the brain, heart, skin, eyes, kidneys, and
lungs">S.

This case report was approved by the Eth-
ics Committee of the Faculdade de Medicina
de Campos, under CAAE 74811023.5.0000.5244.
The approval number corresponding to this
submission is 6.648.377.

CASE DESCRIPTION

A 40-year-old male patient of mixed race
presented to the outpatient clinic with a sei-
zure episode that had begun approximately
five months prior and was difficult to control.
He denied any other symptoms. The patient
was on Levetiracetam 1500 mg/day and Al-

prazolam 0.5 mg. He had no comorbidities.
Regarding family history, he reported that his
father died in his fifth decade of life and also
had a history of seizures.

Physical examination revealed hypopig-
mented macules on both arms and back, as
well as typical cutaneous manifestations such
as fibrous plaques on the forehead and peri-
ungual or subungual hyperkeratotic lesions on
the hands. The remainder of the physical and
neurological examination was unremarkable.
Brain Magnetic Resonance Imaging (MRI) was
performed and showed two subependymal
nodules located in the region of the right in-
terventricular foramen, as well as a tuber in the
paracentral lobule, cortico-subcortical region,
and the left middle frontal gyrus (Figure 1A e
1B). Based on the imaging findings and clinical
presentation, the patient was referred for ge-
netic evaluation, which identified a pathogenic
variant in the TSCI gene, enabling a definitive
diagnosis. He is currently under follow-up and
has achieved seizure control with the combi-
nation of Levetiracetam 1500 mg/day and So-
dium Valproate 500 mg/day.

DISCUSSION

Patients with Tuberous Sclerosis (TS)
commonly seek medical attention primari-
ly due to neurological manifestations, with
seizures being the most frequently reported
symptom. In addition, characteristic cutane-
ous lesions often prompt medical consulta-
tions. The diagnosis is generally established
within the first 15 months of life; however,
in cases diagnosed later, symptoms that had
previously been present were often found to
have gone unrecognized or underappreciated
during earlier medical evaluations®”.

Cutaneous and skin appendage manifes-
tations represent the most frequent clinical
findings in TS and can be identified across all
age groups. Although present in the majority
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A)

Figure 1. A: Axial FLAIR Magnetic Resonance Imaging showing a cortical tuber in the left frontal region. B:
Coronal T2-weighted Magnetic Resonance Imaging revealing a subependymal nodule in the right interven-

tricular foramen.

of patients, some lesions may be difficult to
detect, particularly in the early stages of life.
It is estimated that up to 90% of cases exhibit
some form of cutaneous manifestation. Among
the most characteristic dermatological find-
ings are hypopigmented macules, often de-
scribed as “ash leaf” spots, typically larger than
5 millimeters in diameter and potentially ex-
tending to several centimeters. These lesions
are present in approximately 90% of patients,
frequently since birth, although new macules
may emerge over time, while pre-existing le-
sions may darken or regress spontaneously5®.

Another common cutaneous manifes-
tation of TS is the presence of facial angiofi-
bromas, hamartomatous nodules composed of
connective and vascular tissue, which occur
in approximately 83% to 90% of cases. These
lesions usually appear during the first decade
of life, with a marked increase in incidence
during adolescence, and tend to stabilize in
adulthood. Their distribution is predominantly
centrofacial®®.

The primary neurological manifestation
of Tuberous Sclerosis (TS) is epilepsy, which is
present in approximately 95% of cases, mak-
ing it the clinical condition most frequently
associated with the diagnosis of the disease.
Seizure onset typically occurs within the first
three years of life and may present in any sei-

zure type. However, in about two-thirds of
patients, the condition initially manifests as
refractory focal epilepsy. In addition to sei-
zures, these patients may exhibit symptoms
within the autism spectrum, intellectual dis-
ability, and mood disorders, which affect ap-
proximately 40% to 50% of cases. Compared
to renal complications, neurological mani-
festations are the leading contributors to the
highest morbidity and mortality rates associ-
ated with Tuberous Sclerosis!s-1.,

In the renal system, angiomyolipomas—
benign tumors—are frequently observed, being
identified in approximately 80% of TS cases.
Most of these lesions are asymptomatic; how-
ever, they can present clinically with hematuria
or progressive loss of renal function. Further-
more, patients with TS have a higher preva-
lence of renal cysts compared to the general
population. In the pulmonary system, Lymph-
angioleiomyomatosis (LAM) stands out as a
condition characterized by the replacement of
normal alveolar tissue with cysts and by abnor-
mal proliferation of smooth muscle. Although
asymptomatic LAM is the most common form,
in some cases, the disease may progress to
serious complications such as pneumotho-
rax, chylothorax, and respiratory failure. In
the cardiovascular system, rhabdomyoma is
the cardiac tumor most frequently associat-
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ed with TS. It may remain asymptomatic or, in
more severe cases, lead to complications such
as cardiomegaly, heart murmurs, altered blood
flow, arrhythmias, non-immune hydrops fetalis,
and, in extreme cases, death. Regarding oph-
thalmologic manifestations, retinal hamarto-
mas are present in approximately 30% to 50%
of patients, typically bilaterally and in multiple
locations. Despite their high prevalence, these
lesions rarely cause significant impairment of
visual acuity®!12,

The diagnostic criteria for TS were updat-
ed during the Second International Tuberous
Sclerosis Complex Consensus Conference held
in 2012. This revision incorporated advances in
diagnostic methods, including the introduc-
tion of genetic testing as a definitive criterion,
the refinement of previously established clin-
ical criteria, and the elimination of the “prob-
able diagnosis” category. The identification of
a pathogenic mutation in the TSCI or TSC2

genes through molecular analysis is sufficient
to confirm the diagnosis of Tuberous Sclerosis
and constitutes the only independently con-
clusive criterion. However, although genetic
testing yields positive results in 75% to 90% of
cases, a negative result does not exclude the
disease, underscoring the importance of care-
ful clinical evaluation!®.

Using clinical criteria, a definitive diag-
nosis is made by the presence of two major
criteria or one major and two minor criteria.
A possible diagnosis is considered when one
major and one minor criterion are present, as
summarized in the table below4.

Further investigation is essential and
should include brain MRI to assess for cortical
tubers, subependymal nodules, or other cra-
nial lesions, as well as electroencephalography
to characterize cerebral electrical activity and
define seizure type. Imaging studies should
also include abdominal MRI for detection of

Table 1. Clinical criteria for the diagnosis of Tuberous Sclerosis. Adapted from reference

Major Criteria Minor Criteria

> 3 hypomelanotic macules (at least 5 mm in diameter)

“Confetti” skin lesions

> 3 angiofibromas or presence of a fibrous cephalic
plaque

> 3 dental enamel pits

> 2 ungual fibromas

> 2 intraoral fibromas

Shagreen patch (thickened, leathery, and rough-tex-
tured skin lesion, typically located in the lumbosacral
region)

Retinal achromic patch

Multiple retinal hamartomas

Multiple renal cysts

Cortical dysplasia

Nonrenal hamartomas

Subependymal nodules

Subependymal giant cell astrocytoma

Cardiac rhabdomyoma

Pulmonary lymphangioleiomyomatosis

> 2 angiomyolipomas
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renal angiomyolipomas and cysts, transtho-
racic echocardiography and electrocardio-
gram to evaluate for cardiac rhabdomyomas
and conduction system abnormalities. In ad-
dition, pulmonary function tests and high-res-
olution chest computed tomography are indi-
cated to investigate LAM!.

The primary focus of treatment is the
control of symptoms caused by hamartomas
and the prevention of functional loss in af-
fected organs. Therefore, it is crucial that pa-
tients be followed by a multidisciplinary team.
As such, there is no single, specific treatment
for TS, and medications must be tailored to the
patient’s individual symptomatology*®.

Currently, TS patients who present with
cutaneous lesions that carry a risk of com-
plications—such as hemorrhagic angiofibro-
mas—and who are not candidates for surgical
treatment, may benefit from targeted therapy
with oral mTORCI inhibitors. Rapamycin and
its derivative, everolimus, have shown high
efficacy in controlling various tumor-related
manifestations of the disease, including renal
angiomyolipomas, subependymal giant cell as-
trocytomas, and LAM3.

Tuberous Sclerosis is a rare genetic dis-
ease characterized by the formation of ham-
artomas in multiple organs and systems, with
clinical manifestations potentially present as
early as the neonatal period. The case report-
ed in this paper highlights the complexity and
phenotypic diversity of the condition, empha-
sizing the importance of early recognition of
clinical signs—particularly dermatological and
neurological changes—which are often under-
estimated during initial medical encounters.
As seen in this case, delayed diagnosis may
lead to the silent progression of lesions with
significant functional consequences.

In this context, a multidisciplinary and in-
dividualized approach is indispensable, ground-
ed in thorough diagnostic investigation to en-
able early identification of affected sites and
implementation of appropriate therapeutic in-

terventions. This underscores the importance
of broad clinical knowledge of the disease and
continuous surveillance as essential strategies
to improve prognosis and the quality of life of
patients with Tuberous Sclerosis.
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