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Introduction
Tuberous sclerosis complex (TSC), a neurocutaneous disease, is 
a rare multisystemic, autosomal dominant disorder affecting 
children and adults, with a wide spectrum of clinical manifesta-
tions.1,3 It is characterized by the growth of benign tumors, or 
hamartomas, in several areas of the body including the brain, 
spinal cord, nerves, eyes, lungs, bone, heart, kidney, and skin.4 
TSC has an incidence of 1 in 10 000 births,5 and, it has been 
estimated that 60% to 70% of TSC mutations are de novo 
while the remaining 30% to 40% are due to autosomal domi-
nant inheritance.3 Germline mosaicism is uncommon but 
explains how parents who do not carry the mutation can have 
multiple children with tuberous sclerosis.5 TSC occurs as a 
result of mutations in the TSC1 (located on chromosome band 
9q34) or TSC2 (located on chromosome 16p13) genes which 
code for the tumor suppressor proteins hamartin and tuberin, 
respectively.2 Hamartin and tuberin both function as tumor 
suppressor proteins.6 Mutations in the hamartin and tuberin 
suppressor complex results in constitutive mammalian target of 
rapamycin (mTOR) pathway signaling, which is a regulator of 
cell growth, leading to cell overgrowth, as in TSC.6

The clinical manifestations of TSC include those of neuro-
logical origin such as epilepsy, cortical dysplasia (ie, in the 

form of cortical tubers), subependymal nodules (SENs), sub-
ependymal giant cell astrocytomas (SEGAs), SEGAs associ-
ated with hydrocephalus, and autism spectrum disorder.6,10,18 
Facial angiofibromas have been reported in up to 74.5% of 
pediatric TSC patients.8 They are the most visible and 
unsightly of all the cutaneous manifestations of TSC.9 This 
facial dermatological condition has negative psychosocial 
impacts, that is, anxiety, depression, low self-esteem, and self-
isolation, especially in patients of school-going and adolescent 
age, a time when peer relationships gain importance and self-
concept matures.8 The other cutaneous manifestations include 
ungual fibromas, confetti skin lesions, ash leaf spots, shagreen 
patches, and angiofibromas. Respiratory manifestations 
include lymphangioleiomyomatosis; cardiovascular manifesta-
tions include cardiac rhabdomyoma; gastrointestinal manifes-
tations include dental enamel pits and intraoral fibromas, and 
renal manifestations include angiomyolipoma, multiple renal 
cysts, and renal failure.18 These manifestations often result in 
absenteeism from school, subsequent unemployment, and a 
generally low quality of life.10

TSC is diagnosed based on genetic or clinical diagnostic 
criteria as per the second International Tuberous Sclerosis 
Complex Consensus Conference 2012.7 The management of 
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TSC is multidisciplinary. It generally involves preventing or 
reversing the development of the various hamartomatous 
lesions and their effects in virtually every body organ system.6 
We report a case of a 14-year-old female adolescent diagnosed 
with TSC using a clinical diagnostic criterion and managed by 
a multidisciplinary team at the University Teaching Hospital in 
Lusaka, Zambia.

Case Report
A 14-year-old female adolescent was referred to our facility 
from a tertiary hospital 300 km away for further management 
of a neurocutaneous syndrome. She presented with a progres-
sive history of hyperpigmented, painless, papular growths on 
her face which would bleed when scratched—they began to 
develop when she was 8 months old. Her mother had been tak-
ing her to local clinics where different therapies were tried with 
no improvement in symptoms and she noticed they progres-
sively worsened with time. The facial growths greatly affected 
her self-esteem such that she had not attended school since she 
was in grade 2 at the age of 8 years, due to social stigma. There 
was no history of seizures, she had normal neurodevelopment, 
attained all developmental milestones on time and interacts 
well with her family and friends in the neighborhood. On 
review of other systems; the care giver gave no history of cough, 
shortness of breath, no flank pain, and reddish discoloration of 
urine. No family member has had a similar presentation

On physical examination, all vitals were within normal 
ranges except for raised blood pressure which was above the 
99th percentile for age and height. Her systolic BP ranged 
between 141-160 mmHg and diastolic BP 87-106 mmHg. She 
had multiple angiofibromas on her face appearing as the char-
acteristic adenoma sebaceum in a butterfly pattern which was 
more concentrated on the left side and, partially occluding the 
left nostril; fibromas on the scalp and left lumbar region; 2 
teeth with enamel pitting in the oral cavity; shagreen patches 
on the left lumbar region and the anterior and posterior aspect 
of the right thigh; and a hypopigmented macule (ash leaf spot) 
on the upper chest (Figure 1A-D). Abdominal examination 

revealed a mildly distended abdomen which was non-tender on 
palpation; neurological examination, including fundoscopy, was 
unremarkable, and bedside dipstick urinalysis was normal.

Laboratory investigations done at first presentation were all 
normal as shown in Table 1. Histopathology report of the 
biopsied facial lesions showed a benign neoplasm favoring 
cutaneous angiofibromas with moderate chronic inflammatory 
cell presence. This was essential in ruling out differential diag-
noses such as Neurofibromatosis. Imaging done, no patholo-
gies noted on the echocardiogram, electrocardiogram, and 
chest X-ray, which were taken within the first week of admis-
sion. An MRI scan of the brain revealed cortical tubers, multi-
ple bilateral periventricular and subependymal nodular lesions, 
and calcifications (Figure 2A-E). An MRI scan of the abdo-
men showed bilateral kidney enlargement with multiple bilat-
eral renal angiomyolipomas of varying sizes with the largest 
measuring 5 cm × 4 cm in a background of bilateral polycystic 
kidneys with left hydroureter (Figure 3A and B). MRI of the 
chest was unremarkable. Based on the clinical and radiological 
findings, a diagnosis of TSC was made using the clinical diag-
nostic criteria. Genetic studies were not done due to limited 
resources.

The management of our patient was multidisciplinary. The 
team included Pediatricians, Pediatric Neurologists, 
Nephrologists, Ophthalmologists, and Plastic Surgeons. The 
pediatric neurologists prescribed the antiepileptic drug Sodium 
Valproate 200 mg once daily due to the high likelihood of 
developing epilepsy in TSC. The pediatric nephrologists pre-
scribed antihypertensives Atenolol 25 mg and Amlodipine 
7.5 mg once daily to manage her hypertension. An ophthal-
mology consult revealed a refractive error and as such, correc-
tive lenses have been acquired. The plastic surgeons performed 
debulking of the facial angiofibromas by electrocauterization. 
This was achieved over 2 stages, 3 months apart. After each 
electrocautery session, the wounds were dressed with non-
adherent vaseline gauze with topical antibiotic gel for 2 to 
3 weeks. Successful reduction in angiofibromas was attained 
without any complications and the patient was pleased with 

Figure 1. Pictures showing skin manifestations of TSC. (A, B) The characteristic adenoma sebaceum (angiofibromas) in a butterfly pattern across the 

face, partially occluding left nostril; (C) Shagreen patches on the left lumbar region; (D) Hypopigmented macule (ash leaf spot).
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the result (Figure 4A-D). The management plan also included 
psychosocial support for the patient and family.

The long-term follow-up plan involves reviewing the 
patient every 6 months to monitor for complications in each 
system involved. A routine brain MRI will be done every 
3 years to monitor for the development of SEGAs and an EEG 
for seizures. Renal monitoring will involve performing an 
abdominal MRI scan every 3 years to monitor the progression 
of angiomyolipoma and renal cysts throughout the patient’s 
life. Skin and dermatological care will include 6 monthly 
reviews by plastic surgeons to monitor cosmetic deformity. 
Ophthalmological assessment to check for retinal hamartomas. 
Coordination of care across the different healthcare providers 
is essential to ensure comprehensive management of our 
patient.

Discussion
The case highlights the multifaceted and complex nature of 
TSC, especially in the context of a low-resource setting like 
Zambia. Our patient presented with a severe form of the dis-
ease involving multiple organ systems, including dermatologi-
cal, neurological, and renal manifestations. This case illustrates 

the diagnostic challenges, treatment limitations, and psycho-
logical impact of TSC in low-resource settings where access to 
advanced therapies is limited.

TSC has a wide spectrum of clinical manifestations from 
severe cases to cases so mild that the carriers of the faulty gene 
do not realize they have it.15,17 Our patient presented with the 
severe form of this disease with multisystemic involvement. 
The central nervous system manifestations that were present in 
our patient included SENs and cortical tubers seen on the 
MRI scan, while renal manifestations included multiple bilat-
eral renal angiomyolipomas of varying sizes in a background of 
bilateral polycystic kidneys with left hydroureter, as shown by 
MRI scan. Concerning the cutaneous manifestations, the 
patient exhibited angiofibromas, fibromas on the scalp, an ash 
leaf spot, and shagreen patches. There were no cardiac or res-
piratory manifestations in our patient.

The diagnosis of TSC is made using 2 sets of diagnostic 
criteria; one is the Genetic diagnostic criteria, where the iden-
tification of either TSC1 or TSC2 gene mutations is sufficient 
to make a diagnosis of TSC, and the other is the Clinical diag-
nostic criteria which favors resource-limited settings such as 
Zambia where genetic studies are not performed. The Clinical 

Table 1. Laboratory investigations.

PARAMETER FIRST ADMISSIOn REFEREnCE RAngE

White cell count (×109/L) 4.35 4.00-10.00

Red cell count (×1012/L) 4.38 3.80-4.80

HB (g/dL) 13.2 12.1-16.3

HCT (%) 39.8 36.0-46.0

MCV (fL) 90.9 79.1-98.9

MCH (pg/cell) 30.1 27.0-32.0

MCHC (g/dL) 33.2 32.6-36.0

Platelets (×109/L) 203 150-400

AST (U/L) 22.86 0.0-37.0

ALT (U/L) 15.73 3.0-42

ALP (U/L) 303.50 0-645

DirectBilirubin (mg/dL) 0.21 0.0-4.0

Indirect Bilirubin (mg/dL) 0.46 0.0-0.6

Total Bilirubin (mg/dL) 0.67 0.2-1.2

Albumin (g/dL) 3.64 3.5-5.0

Creatinine (umol/L) 60.0 26.52-61.88

egFR (mL/min/1.73 m2) 98.1 104.4-19.9

BUn (mmol/L) 4.20 1.66-8.32

Abbreviation: egFR, estimated glomerular filtration rate.
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diagnostic criteria have major and minor features as shown in 
Supplemental Table 1.17 A definite diagnosis is made in the 
presence of 2 major features or 1 major feature plus ⩾ 2 minor 
features. A possible diagnosis is made with either 1 major fea-
ture or ⩾ 2 minor features.17 A definite diagnosis was made in 
this case because the patient had more than 2 major features, 
that is, hypomelanotic macules, angiofibromas, shagreen patch, 

subependymal nodules, cortical tubers, and angiomyolipomas 
as well as 2 minor features, that is, dental enamel pits and mul-
tiple renal cysts.

In resource-limited settings, a thorough physical examina-
tion is pivotal for the clinical diagnosis of TSC. Physicians 
should be vigilant for hallmark signs such as facial angiofibro-
mas, particularly in a butterfly distribution, shagreen patches, 

Figure 2. Radiological findings: (A, B) Bilateral cortical/subcortical patchy areas of variable T1 and high T2/FLAIR signal intensity with no restricted 

diffusion or enhancement compatible with cortical tubers; (C) Radial bands are orientated perpendicular to the ventricular wall; (D, E) Multiple bilateral 

periventricular and subependymal nodular lesions with predominantly high T1 and low to intermediate T2/FLAIR signal intensity—some of which are 

calcified (blooming on SWI).

Figure 3. (A, B) Multiple bilateral renal angiomyolipomas of varying sizes—largest measuring 5 cm × 4 cm in a background of bilateral polycystic kidneys 

with hydroureter on the left.
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hypopigmented macules (ash leaf spots), and renal manifesta-
tions like angiomyolipomas and polycystic kidneys, which may 
present as abdominal distention, with or without hematuria. In 
our case, the diagnosis of TSC was delayed until the patient 
was 14 years old when she was referred to the University 
Teaching Hospital (UTH) Children’s Hospital. The condition 
had been missed in peripheral healthcare settings, largely due 
to its rarity and the clinicians’ unfamiliarity with the disease. 
This led to delayed diagnosis and suboptimal management, 
highlighting the need for improved awareness and training 
among healthcare professionals in these regions.

The most challenging TSC symptoms for patients and their 
families to deal with are those that influence behavior, learning, 
and mental health.11 It is imperative for parents, caregivers, and 
educators to have an extensive understanding of TSC 
Associated Neuropsychiatric Disorders (TAND).11 Evidence 
of this is shown in this patient who, by the end of Grade 2, 
could no longer attend school due to the stigma associated with 
TSC and the ill-treatment she received from other students 
due to the facial angiofibromas. Epilepsy will affect between 
75% and 90% of people with TSC at some stage. In persons 
with TSC, epileptic seizures are thought to be caused by the 
abnormal cells that make up cortical tubers.13 The tubers are 
believed to disrupt the highly organized neurological connec-
tions of the cerebral cortex, resulting in the misfiring of neu-
ronal electrical activity, that is, seizures. There has been no 
history of seizures or infantile spasms in our patient.

Approximately 5% of individuals with TSC have a condi-
tion called autosomal dominant polycystic kidney disease 
(ADPKD).11 The polycystic kidney disease gene, PKD1, is 
adjacent to the TSC2 gene on chromosome 16p13.12 Other 
renal manifestations include angiomyolipomas and renal can-
cer. Two major manifestations of polycystic kidney disease are 
renal failure and hypertension.12 Our patient presented with 
both polycystic kidneys and angiomyolipomas with preserved 
renal function. She, however, has hypertension which is being 
managed medically.

Treatment for TSC was considered to be purely sympto-
matic because it has no cure, however, growing information 
from randomized clinical trials, observational studies, and real-
world evidence have largely demonstrated the safety and 

efficacy of mTOR inhibitors in changing the natural history of 
TSC. mTOR inhibitors may improve clinical manifestations, 
ameliorate seizures, reduce angiomyolipoma size, and its risk of 
bleeding, resulting in greater quality of life and survival.19 
Unfortunately, this therapy is not available in limited resource 
setting like ours. Evidence-based management and coordina-
tion of care across medical specialties are crucial throughout 
the patient’s lifespan to reduce morbidity and mortality associ-
ated with TSC.7,14 A multidisciplinary team was involved in 
managing the patient, including Pediatricians, Pediatric 
Neurologists, Nephrologists, Ophthalmologists, and Plastic 
Surgeons. Because of the psychological impact that the angi-
ofibromas had on the patient, such as low self-esteem, leading 
to self-isolation, psychosocial support was provided for the 
patient and the family, providing counseling and fostering a 
supportive environment are essential to improve the quality of 
life for these patients.

In settings of adequate resources, angiofibromas are treated 
both non-surgically and surgically. Non-surgical treatment 
involves the use of mTOR inhibitors such as topical 
Everolimus and oral Sirolimus, the latter of which has also 
been used in the treatment of the neurological and renal man-
ifestations of TSC.9,17 Surgical treatment includes electrodes-
iccation and curettage, shave or elliptical excision, laser 
treatment with pulsed dye laser, carbon dioxide laser, and 
potassium-titanyl-phosphate (KTP) laser.6,9 However, the 
outcomes are often less than satisfactory and it should be 
explained emphatically to the patient, before the procedures, 
that extensive scar formation follows.9 In a resource-limited 
setting like Zambia, the treatment of choice, as in this patient, 
is electrocauterization which involves the application of direct 
or alternating current via a resistant metal wire electrode that 
generates heat to safely remove unwanted tissue. Non-surgical 
treatment with the use of mTOR inhibitors such as topical 
Everolimus and oral Sirolimus could not be done in our 
patient due to the unavailability of these drugs in our 
setting.16

The prognosis of patients with TSC is typically dependent 
on the severity of each presentation. It also depends on how 
early treatment for the different manifestations is started.18 In 
our case, the diagnosis of TSC was delayed due to the condition 

Figure 4. (A) and (B) shows face with Angiofibromas before electrocauterization; (C) and (D) shows face after 2 sessions of electrocauterization.
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not being recognized in peripheral health centers. This led to 
suboptimal management, highlighting the need for improved 
awareness and training among healthcare professionals in these 
regions. Follow-up for this patient is complicated by her living 
300 km away from the tertiary care facility. Long distances and 
limited transportation are significant barriers to continuous care 
in low-resource settings. To help improve the above limitations 
telemedicine/e-health can be used as a useful strategy to over-
come the barriers of distance for patients living in remote areas, 
it can be cost saving for both patients and health systems, and 
may be used as a channel to improve education and knowledge 
on rare disorders, such as TSC, reaching health care profession-
als, patients, and their families.

Conclusion
TSC is a rare multisystemic neurocutaneous disease that is 
almost always diagnosed clinically. It is therefore important for 
healthcare professionals, especially those in low- and middle-
income countries like Zambia who don’t have access to genetic 
studies to be vigilant for hallmark signs of TSC such as facial 
angiofibromas, particularly in a butterfly distribution, shagreen 
patches, hypopigmented macules (ash leaf spots), etc. Diagnosis 
in our patient was delayed because the condition was missed in 
the peripheral healthcare centers due to the unfamiliarity of the 
healthcare professionals with this rare condition. The imple-
mentation of telemedicine and/or eHealth would become 
handy in such cases as it can help improve the knowledge of 
healthcare professionals in remote areas on rare disorders such 
as TSC. The management was multidisciplinary and it is 
important for disease progression to be monitored throughout 
the patient’s life via scheduled reviews to control or prevent 
further complications. In addition, raising awareness and build-
ing communities that support individuals living with TSC 
would help reduce the stigma associated with TSC which 
would in turn improve their general outlook on life.
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