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Patient’s identification

• Patient’s name: Le Thi Thuy Trang F       17ys

• Occupation: 

• Address: Dak Nong province

• BMI: 18.7 kg/m²

• Chief of complain: Heart tumor

• Date of admission: 23/10/2018

• Date of discharge: 27/10/2018



History of present illness
When she was 5 month old baby, she revealed  convulsion 

after she fell down from a hammock . At that time, she was 
diagnosis generalized epilepsy.  She was prescribed 
anticonvulsant medication. When she was an 2 year old child, 
she suffer from partial epilepsy (eye convulsion).

During 17 years, she was prescribed many kind of drugs for 
epilepsy treatment. There were about 8 – 10 episodes of 
convulsion/year.  Medication are used sodium valproate and 
carbamazepine,

When she was 15 years old, she couldn’t learn by heart. So, 
she stopped studying. 

Before admission, she had a routine checkup in Vu Anh 
Hospital. Echocardiography showed abnormality. MSCT was 
indicated and concluded lipoma in heart wall. So, she went to 
Tam Duc hear hospital for further treatment. 



Past medical history

2nd / 2 children – Normal delivery – full term – BW 
3200g

Full vaccination. 

No FHx of epilepsy



Physical examination
On admission
• Alert
• HR:  90 bpm  BP: 110/60 mmHg T:37ºC RR:16 bpm
• Pulse at lower extremities (both sides): (+)
• Regular heart rate
• No carotid bruit
• No pulmonary rale or crackle
• Abdomen: tenderness. No hepatomegaly or 

splenomegaly.
• Other organs: unremarkable
• ABI  R:1.0 L:1.0



Skin lesions
Facial angiofibromas

Shagreen patch



Intraoral fibromas



Eclectrocardiography



Chest Xray



Laboratory studies

Parameter Parameter

RBC (M/ul)
Hb (g/dl)
WBC (K/Ul)
PLT (K/ul)
CRP (mg/L)
TC (mmol/l)
HDL-C (mmol/l)
LDL-C (mmol/l)
TG (mmol/l)
AST (U/L)
ALT(U/L)

3.7
11.7
5.8
215
0.7
4.7
2.3
1.7
0.8
5
20

Serum creatinin (mmol/l)
GFR (ml/p/1,73m²)
Na (mmol/l)
K (mmol/l)
Fasting glucose (mmol/l)
TSH (mUI/l)
FT3
FT4
NT-proBNP (pg/ml)
hsTnT
Urine analysis

Protein (g/l)
Glucose (mmol/l

58

137
3.8
4.9
2.4
2.7
0.7
58
5

-
-



Echocardiography

Normal motion of 
heart walls.
LVEF: 68% 



Holter ECG

• Premature ventricular contraction



Cerebral MRI 

• Nodules 5 – 7 mm in brain cortex

• Subependymal nodules



Thoracic MSCT

Nodules 3 - 5 mm in lungs



Angiomyolipoma 50 x 50 mm in 
two kidneys



Cardiac MRI

• Lipoma 6 x 22 x 32 mm in mid segment of LV 
lateral wall

• Sclerosis chordae tendinae



Genetic testing 

Likely pathogenic mutation TSC2 c.2626delA



In summary

• Female patient, 17yrs
• Partial epilepsy
• Decrease learning skill
• Skin lesions: Facial angiofibromas, Shagreen patch, Intraoral 

fibromas
• Brain: Nodules in brain cortex, subependymal zone
• Lung: nodules
• Heart: Lipoma 6 x 22 x 32 mm in mid segment of LV lateral 

wall. Sclerosis chordae tendina
• Kidney: Angiomyolipoma 50 x 50 mm in two kidneys
• Likely pathogenic mutation TSC2 c.2626delA



Updated diagnostic criteria for tuberous sclerosis complex 2012

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of

the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254



Updated diagnostic criteria for tuberous sclerosis complex 2012

A. Genetic diagnostic criteria

• The identification of either a TSC1 or TSC2 pathogenic 
mutation in DNA from normal tissue is sufficient to make a 
definite diagnosis of tuberous sclerosis complex (TSC).

• 10% to 25% of TSC patients have no mutation identified by 
conventional genetic testing, and a normal result does not 
exclude TSC.

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of

the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254



Updated diagnostic criteria for tuberous sclerosis complex 2012

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of
the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254



Diagnosis

Tuberous sclerosis complex

• Partial epilepsy

• Decrease learning skill

• Skin lesions: Facial angiofibromas, Shagreen patch, 
Intraoral fibromas

• Brain: Nodules in brain cortex, subependymal zone

• Lung: nodules

• Heart: Lipoma 6 x 22 x 32 mm in mid segment of LV 
lateral wall. Sclerosis chordae tendina

• Kidney: Angiomyolipoma 50 x 50 mm in two kidneys



Treatment

Tuberous sclerosis complex

• Partial epilepsy

• Decrease learning skill

• Skin lesions: Facial angiofibromas, Shagreen patch, 
Intraoral fibromas

• Brain: Nodules in brain cortex, subependymal zone

• Lung: nodules

• Heart: Lipoma 6 x 22 x 32 mm in mid segment of LV 
lateral wall. Sclerosis chordae tendina

• Kidney: Angiomyolipoma 50 x 50 mm in two kidneys



Renal angiomyolipoma

Krueger DA  et al. Tuberous Sclerosis Complex Surveillance and Management: Recommendations of the 2012 
International Tuberous Sclerosis Complex Consensus Conference.Pediatr Neurol 2013; 49: 255-265



The mTOR pathway

J. Chris Kingswood. Review of the Tuberous Sclerosis Renal Guidelines from the 2012 Consensus Conference:
Current Data and Future Study. Nephron 2016;134:51–58

In TSC, the growth of 
benign tumors in 
various organs occurs 
from loss of TSC1 or 
TSC2 genes and 
subsequent 
overactivation of 
mammalian target of 
rapamycin (mTOR), a 
kinase responsible for 
regulating cell growth, 
proliferation, and 
angiogenesis





Median percentage reduction in SEGA and renal 
angiomyolipoma volume over time

SEGA, subependymal giant cell astrocytomas 

Franz DN, et al. Long-Term Use of Everolimus in Patients with Tuberous Sclerosis Complex: Final Results from the 
EXIST-1 Study. PloS One. 2016; 11(6): e0158476



Final 4-Year Results from the Clinical Trial, EXIST-1
Proportion of patients with ≥ 50% reduction/improvement

Franz DN, et al. Long-Term Use of Everolimus in Patients with Tuberous Sclerosis Complex: Final Results from 
the EXIST-1 Study. PloS One. 2016; 11(6): e0158476



AEs by Preferred Term Regardless of Relationship to Study Drug 
and by Year of Emergence Occurring in ˃10% of Pa�ents

Franz DN, et al. Long-Term Use of Everolimus in Patients with Tuberous Sclerosis Complex: Final Results from the 
EXIST-1 Study. PloS One. 2016; 11(6): e0158476









Treatment?

• Biopsy renal tumor

• Everolimus if renal angiomyolipoma is 
confirmed



The 2nd patient 

• Patient’s name: Diep Minh Khang    M      4ys

• Address: HCM city

• Chief of complain: convulsion



History of present illness

When he was 8 month old baby, he revealed  convulsion. At 
that time, he was diagnosis generalized epilepsy.  He was 
prescribed anticonvulsant medication. When he was an 3 year 
old child, he suffer from absence epilepsy .

During 4 years, he was prescribed many kind of drugs for 
epilepsy treatment. There were about 10 episodes of 
convulsion/month.  Medication are used



Past medical history

1st / 2 children – Normal delivery – full term – BW 
3500g

Full vaccination. 

No FHx of epilepsy



Skin lesion



Shagreen patch 
Hypopigmented macules



Electrocardiography



Chest X-ray



Echocardiography





Cerebral MRI 

• Nodules 2 – 3 mm in brain cortex

• Subependymal nodules



Genetic testing

Pathogenic mutation TSC2c.1372C>T



Diagnosis

Tuberous sclerosis complex

• Absence epilepsy

• Decrease learning skill

• Skin lesions: Facial angiofibromas, Shagreen patch, 

• Brain: Nodules in brain cortex, subependymal zone

• Pathogenic mutation TSC2c.1372C>T



Thank you



Tuberous Sclerosis Complex

• TSC occurs in approximately 1:6000 live births 
affecting approximately1 million people worldwide

• Autosomal dominant syndrome with variable 
expressivity.

• Manifested by hamartomatous tumors in multiple 
organs, including brain (causing seizures), eyes, 
heart, kidneys, lungs, and skin.



Molecular pathogenesis of tuberous sclerosis complex

In TSC, the growth of benign tumors in various organs occurs 
from loss of TSC1 or TSC2 genes and subsequent overactivation 
of mammalian target of rapamycin (mTOR), a kinase responsible 
for regulating cell growth, proliferation, and angiogenesis



Molecular pathogenesis of tuberous sclerosis complex

• TSC is caused by mutations in a tumor suppressor gene, 
either TSC1 or TSC2. Mutations in TSC2 are observed in about three-fourths 
of patients, and even more commonly in de novo cases. Patients with 
mutations in TSC2 tend to exhibit a more severe phenotype

• TSC1 maps to chromosome band 9q34. The 8.6-kb full-length transcript 
encodes a protein called hamartin or TSC1. TSC2maps to chromosome band 
16p13.3. The 5.5-kb transcript encodes a protein called tuberin or 
TSC2. Immediately adjacent to TSC2 on chromosome 16 is PKD1, the gene 
mutated in polycystic kidney disease. Some patients with TSC have severe, 
early-onset renal cystic disease, and most of these patients have a 
contiguous deletion of TSC2 and PKD1.

• Typical of mutations in tumor suppressor genes, the mutations observed in 
patients with TSC are inactivating mutations located anywhere along the 
sequence of TSC1 or TSC2. Consistent with Knudson's two-hit hypothesis, 
most TSC tumors show a second somatic mutation that inactivates the wild-
type allele. TSC1 and TSC2 form a complex that inhibits signaling through 
the mammalian target of rapamycin (mTOR) pathway . Loss of TSC1/TSC2 
function leads to increased mTOR signaling and increased cell growth. 
Rapamycin is a drug that inhibits mTOR and may be useful for the treatment 



Molecular pathogenesis of tuberous sclerosis complex



Findings in TSC

• Neurologic findings: Abnormal neurologic findings result from 
the location, size, and growth of tubers and the presence of 
subependymal nodules (SENs) and subependymal giant cell 
astrocytomas (SEGAs)

• Cutaneous findings: adenoma sebaceum, which often does 
not appear until late childhood or early adolescence

• Cardiac findings: mostly rhabdomyomas.

• Ophthalmic findings: At least 50% of patients have ocular 
abnormalities; retinal astrocytomas



• Pulmonary findings: cystic pulmonary abnormalities in as many as 
40% of women with TSC

• Renal findings: Renal manifestations of TSC are the second most 
common clinical feature; 4 types of lesions can occur: autosomal 
dominant polycystic kidney disease lesions, isolated renal cyst(s), 
angiomyolipomas (AMLs), and renal cell carcinomas

• Dental findings: Pitting of the dental enamel is invariably present in 
the permanent teeth of patients with TSC [1] ; gingival fibromas 
occur in 70% of adults with TSC, in 50% of children with mixed 
dentition (primary and permanent teeth), and in 3% of children 
with only primary teeth

• Gastrointestinal findings: Hamartomas and polyposis of the 
stomach, intestine, and colon may occur

• Hepatic findings: Hepatic cysts and hepatic AML, as 24% of patients 
with TSC, with a marked female predominance (female-to-male 
ratio 5:1)

• Skeletal findings: Sclerotic and hypertrophic lesions of bone may be 
found incidentally on radiography performed for other indications



Three hypopigmented macules the lower back/upper buttocks

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of

the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254



Facial angiofibromas

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of
the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254



Fibrous plaque on face

Ungual fibromas

Fibrous plaque on scalp

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of
the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254



Shagreen patch on dorsolumbar area

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of

the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-
254



“Confetti” skin lesions

Confetti skin lesions are numerous 1- to 3-mm hypopigmented macules 
scattered over regions of the body such as the arms and legs.

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of

the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254



Dental pits

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of

the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254

Retinal hamartoma



Intraoral fibromas

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of

the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254

Retinal achromic patch



cortical dysplasia 

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of
the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254

subependymal nodules

subependymal giant cell astrocytoma



Cardiac rhabdomyomas

Northrup H et al. Tuberous Sclerosis Complex Diagnostic Criteria Update: Recommendations of

the 2012 International Tuberous Sclerosis Complex Consensus Conference. Pediatr Neurol 2013; 49: 243-254



Surveillance and management recommendations for              
newly diagnosed or suspected TSC

Krueger DA  et al. Tuberous Sclerosis Complex Surveillance and Management: Recommendations of the 2012 
International Tuberous Sclerosis Complex Consensus Conference.Pediatr Neurol 2013; 49: 255-265






