TUBEROUS SCLEROSIS

Luma Khalid & M Noor

CASE REPORT

A young girl of about 11 years presented with
intractable epilepsy since the age of 8 years. She would
scream and grab anyone in front of her and hold on
lightly till the attack subsided and then she would fall
asleap. During the attack she would be vocalizing
words which were incomprehensible and would have
excessive salivation at the time. The attack would last
anywhere from 30 seconds to a minute and every 8-10
days she would experience this episode. Patient had
a normal birth history and was a healthy baby till &
months of age wherein she started having febrile con-
yulsions wherein she would develop high grade fever
fallowing which her face would become red and she
would make tight fists, Consultation with a doctor re-
sulted in the patient being started on phenobarbitone
and the fits disappearad. She was then gradually
weaned off at 5 years of age and till the age of 8 she

Shagreen patch on the nape

remained seizure free. Also the patient was receiving
treatment for the lesions on her face and other areas
of the body which turmed out to be angiofibromas.
She had also undergone eye surgery for correction of
strabismus and was prescribed spectacles which the
patient was using. At presentation, the patient was sei-

Facial angiofibromas

zure free. Examination revealad an 11 year old getas
normal mental and physical development. Mulliple s
gicfibromas were present on her face more Spacls
cally on the cheeks
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Hyperintense ubers on brain MAI

Examination of the eyes revealed a conjunciies
hamartoma.Periungual fibroma was present on 58
middle toe of right fool. Shagreen patch was presss
on the nape of neck. A chest X-ray turned oul 1o &
normal.

Cardiac rhahdomyomas on Echo
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Subependymal tubers on MR scan

A chest ¥-ray turned out to-be normal, An EEG
confirmed Ihe temporal origin of ssizures whils an MBI
scan of the brain revealed subependymal tumors and
cortical tubars. An echocardiogram of the heart showed
Biventricular rhabdomyomas while sn ultrasound de-
tected the presence of angiomyadlipomas in bath kid-
neys. Both the functional status of the kidneys and the
Feart fell within normal limits: Subsequently the pa-
tient was started on vigabatrin and was advised fol-
low-Lip.

DISCUSSION

Tuberous sclaross is recognized as the secand
most common reyrocutanecus disorder.’ * Although
a childhood disease, the condition can go unrecog-
nized il adulthood. The patient can present with s&-
zures which are {he masl common maniestation” or
they can present with the complications arising due to
mulli organ invalvement. Managernent is aimed at treat-
ing the symptoms of the patignt-ang imely identifica-
tior of complications and their freatment,

EPIDEMIOLOGY

Since its-identification in all ethnic groups and
no specific predilection for any sex, papulation stud-
les have [dentifled a live-birth prevalence lo be between
10 and 16 casas par 100,000 *

PATHOGENESIS

Tubrerous sclerosis is an autosomal dominant
candition characlerized by the appearance of hamar-
tamas In multiple organs. The mantestation results

from a mutation in-any-of the two tumar suppressor
genes TSC1 and TSC2,"TSC1 localed on chromosome
8gq34 and encodes for a 130-kDA protein hamarlin.®
TSCG2 has been mapped o chromosome 16p13,37and
it encodes ‘a 200-kDA protemn lwbern The two pro-
benng interact with each othervia thesr respactive colled-
coill domains to form & functional heteradimear
TSC1TSE2)." The wo proteins act as lumor growih
SUppressors, acting as regulators of cefiular prolifera-
fion and differentiaton.'? Although tuberous sclercsis
isan autosomal dominant condition, in 15% of cases
mutation cannot be identitied. Furthermare, in twa-third
of ihe affectees, no parental history can be dentifiad,
This signifies a high rate of spontaneaus mutation,'
Ao patients with identical mutations exhibin a highly
variable phenotype.'”

CLINICAL MANIFESTATIONS

Tuberous sclarosis Is a multh organ condition ak
lecting rrajority organs of the body. However, most
patients present with the invalvement of dermatologi-
cal, renal and nedrological systems.® Meurclagical
symploms include seizures which are the most com-
maon prasenting symptoms. Generally seizure prasen:
tation occurs very early in life! though with aging a
change in semiolegy may be neted. ™ Infantiie
spasms are another common presenting complaint of
luberous sclerosis.” These are generalized myocianic
seizures with hypsarrythmias on EEG. They may pre:
cade, follow or coaxist with other seizure types and
often begin belween 4 to & months of age.™ Other neu-
rological complaints Inciude neurocognitive dysfunc-
tion'® and pervasive developmental dizorders suchas
autism.'* Neurclogical manifestations reflect the un-
derlying structural ‘abnormalities of the brain. These
take the form of cortical tubers which are areas of
anomalous giial proliferation and migration and are
though! to have epileptogenie focl.™ Subependymal
nodules and subspendymal giant cell astrocylomas
are twio other abnormalives found on histopathologh-
cal examination of brain of a tuberous sclerosis pa-
tient. Subependymal nodules.are benign proliferative
lesions protruding info the ventricular lumen and are
ugsually asymptomatic. In contrast, subspandymal gi-
ant cell astrocylomas progressively enfarge leading 1o
hydrocephaius and death. Alsg in 10% patiznis
suependymal nodules transform inte subepandymal
gian| call astrocytomas.? White brain matier migration
lines-and transmantle cortical dysplasia are two other
examples of supratentorial brain lesions. ™ Tuberous
sclerosis complex exhibil extensive involvement of the
repal system. Collectively, they ceour in 50-80% of
gatients®* and inglude angiomyolipomas [AMLs), re-
nal cysis. renal cell carcinomas and ancocyloms.”
Multipie, bilateral AMLUs occur in 80% of patienis and
are-the leading canse of moraity Second 1o sponia:
neous hemorrhage ™2 Renal cisease commonly
manifesis as hematuria, flank pain-and palpable
mass.”  Dermatplogle features are found in26% of
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tuberous selerosis patients and are easily récogniz-
able. Though a commen presenting complaint, i a
study, they were missed in 9% of cases. ™ Invalvement
of dermalologle system is age-dependent with
hypomelanatic macules by presenting in infaney and
childhood sarving as first evidence of luberous scle-
rosis complex.™ Facial angiohibromas are prasent in
80% of palients and usually appear within first two years
of life. However, they may not be noted till late adult-
hood* Shagreen paich, a type of connactive tissue
revus appears al the age of 2 years as leathery plagues
on the lumbosacral reglon® though may alsa be
present al the nape. ILis present in appraximataly 50%
of palients. Other findings include pariungual fibro-
mas which develop adiacent to the nail fold and eafé-
au-lail spols. Pits in the dental enamel are a common
oecurrenceina patient with tuberous sclerosis semuch
S0 thal they are used as a bedside screening tool for
identifying patients. The practice however has been
abandoned due to inter-observer vaniability. Lung in-
vaolvement is in the lorm of multifocal micronodular
pnuemocyte hyperplasia®™, pulmonary cys!s and
lymangiomyamatosis™, 30-40% of adult with tuberaus
sclerpsis complex presant with gyslic lymphangio-
myomatesis™= and in adults, it is related with a high
morbidity-and mortality.® Cardiac anomaties in the form
of rnabdomyomas are detected in 50% of affected in-
fanis thought they may undergo involution during the
first few years of life.® Ocular findings. in tuberous
sclerosis has beth retinal and ron-retinal compo-
nents. Retinal hamartomas are the most common fea-
ture of disease involvement of the eye ™ Mon-retinat
findings include anglofibromas of the eyelid and stra-
Bisms. ™

DIAGNOSIS

Diagnosis of tuberous sclerosis complex is
based on the criteria sel forth by the Mational Tuber-
ous Sclerosis Association of USA.™ For a definite oi-
agnosis two major or ane major and two minor lea.
tures are neaded, A probable one requires the pres-
ence-of one major and Ae minor feature while for pos-
sible diagnosis either one major or two:or mare minor
features need to be present. Mow sinca the diagnosis
is essentially a clinical one warkup of the patiant gn-
tails identification of organ involverment and assess-
ment of the functional stalus. Early diagnosis of the
individual alongside lifelong monitoring and proactive
treatrment all help In minimizing the health risks asso-
ciated with the dizsease @

Diagnostic Criteria for Tuberous Sclerosis Complex™
Major features

Facial angiofibromas or forehead plague
MNontraumaltic ungual or periungual fibroma
Hvpomelanotic macules (more than three)

Shagreen palch (connective tissue novus)

Cortical tuber |
Subependymal noduke

Subependymal giant cell astrocyloma

Multipte retinal nodular hamartomas

Cardiat rhabdomyoma, single or mulliple
Lymphangiomyomatosis

Renal angiomyolipoma

Minor features

Multiple randomly distributed pits in dental enames
Hamartomatous rectal polyps

Bone cysts

Cerebral white matter “migration tracts""

Gingival fibromas

MNonranal hamartoma

Retinal achiromic patch

“Confetti” skin lesions

Multipte renal cysts

WORKUP

Tuberous sclerosis is a clinically diagnosed gs
ease. Accardingly investigations in such a patient as
aimed at identifying organ invalvement. These inciuds
an EEG to look at seizure types.and rule cut the gres
ence of infantite spasms which have a characiersiy
appearance. However, T scan and MBI of the braisd
arg the most sensitive screening imaging studies whes
Iooking for intracranial lesions. MR is the modality of
choice though for idenlification of calcilications CT sc=
s preferred.” = Chest radiographs can depict evidencs
ofinterstitial fibrosis or honeycombingalthough CTsear
thorax has become the modality of choice when look
ing far lymphangiomyomatosis LAM, However, Ches
x-ray constitules and good baseline screening too
Bermatologicat leatures can generally be appreciates
on observation. Examination under a Wood's lamg
should be perlormed to establish the presence o
hypomelanotic lesions that can otherwise be missed
Echocardiography should be ordered (o rule oul car
diac rhabdomyomas. Additionally il can provide ewvk
dence regarding the functional status of the heas
However, ECG s still mandatory to identity arrhythmias
that might arise If the conducting pathways are in
volved. An ultrasound abdomen and pelvis is usually
employed as a baseline investigating tool to evidencs
the presence of renal involvement, though €T sdan
abdomen supersedes in providing a more accurate
picture. Fundoscopy of a tuberous sclerosis patient is
gssential to delineate any underlying retinal invelve:
ment, Molecular ciagnosis aids in idantifying. tha in-
vialved gena though even in carefully selected cases 2
negative result does not preclude the diagnosis. Alsg
s role in & screening tool in family mernbers of the
affectees is uncertain,
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