
Journal of Clinical and Diagnostic Research. 2025 Dec, Vol-19(12): TD03-TD07 33

DOI: 10.7860/JCDR/2025/78834.22156 Case Report

R
ad

io
lo

g
y 

S
ec

tio
n Comprehensive Multimodal Imaging 

in Tuberous Sclerosis Complex: 
A Case Report

CASE REPORT
A 23-year-old female patient came into the dermatology outpatient 
department with a complaint of malodorous plaques on her face 
and neck that had been there for two years, as well as papules in 
her mouth that had been there for five or six years. She was the child 
of a non-consanguineous union. There was a history of delayed 
developmental milestones, including late neck holding (achieved 
after five months), sitting without support (after 10 months), and 
delayed speech initiation, with first meaningful words spoken after 
three years of age. There was no familial history of TSC. There was 
no complaint of jerky movements, backache, hazy vision, abdominal 
pain, or urinary complaints.

Examinations of the patient’s systemic and general physicals 
were normal. Several discrete to coalescent, dark brown to 
erythematous papules and plaques, some pedunculated lesions 
were found mostly across the central face [Table/Fig-1a], and during 
cutaneous examination, these findings suggested the presence of 
angiofibromas, also hypomelanotic macules on the neck [Table/Fig-
1b], right forearm [Table/Fig-1c], and bilateral thigh region [Table/
Fig-1d] were also present.
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ABSTRACT
Tuberous Sclerosis Complex (TSC) is an autosomal dominant disorder caused by mutations in the TSC1 (hamartin) or TSC2 
(tuberin) genes, affecting multiple organ systems. A 23-year-old female presented with cosmetic concerns due to malodorous 
facial plaques and oral papules. Clinical examination revealed characteristic skin manifestations such as facial angiofibromas and 
hypomelanotic macules. Magnetic Resonance Imaging (MRI) of the brain showed subependymal and subcortical tubers with radial 
bands, while abdominal ultrasound and Computed Tomography (CT) scans demonstrated bilateral renal angiomyolipomas and 
pulmonary cystic lesions, suggesting Lymphangioleiomyomatosis (LAM). TSC impacts both children and adults, with significant 
variability in clinical features, even within families. Early recognition of imaging findings such as radial migration lines and renal 
angiomyolipomas can significantly improve outcomes. Multimodal imaging is crucial in assessing disease severity and planning 
appropriate management.

[Table/Fig-1a]:	 Numerous erythematous to hyperpigmented large and small 
angiofibromas over the face (blue arrow).

[Table/Fig-1b]:	 Hypomelanotic macules on the neck (yellow arrow).

[Table/Fig-1c]:	 Hypomelanotic macules on the right forearm (orange arrow).
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Additionally, axial sections of MRI showed multiple subcortical and 
subependymal T2/FLAIR hyperintense and T1 hypointense lesions 
abutting the bilateral lateral ventricles ([Table/Fig-2], respectively), 
left cerebellar hemisphere ([Table/Fig-3a,b], respectively), and a 
similar lesion abutting the occipital horn of the left lateral ventricle 
([Table/Fig-4a,b], respectively), which appears to be adjacent to it. 
All the lesions show blooming on Susceptibility Weighted Imaging 
(SWI) and seem bright on phase images that depict calcified tubers 
on axial MRI sections of the brain [Table/Fig-5a-c].

[Table/Fig-1d]:	 Hypomelanotic macules on bilateral thighs (green arrow).

[Table/Fig-2a]:	 Axial MRI imaging of the brain demonstrating subcortical T2/
FLAIR hyperintensity abutting the bilateral lateral ventricle (peach arrow).

[Table/Fig-2b]:	 Axial MRI imaging of the brain demonstrating subcortical T1 
hypointensity abutting the bilateral lateral ventricle (peach arrow).

[Table/Fig-3a]:	 Axial MRI imaging of the brain demonstrating T2/FLAIR hyperin-
tensity noted in the left cerebellar hemisphere (yellow area).

[Table/Fig-3b]:	 Axial MRI imaging of the brain demonstrating T1 hypointensity 
noted in the left cerebellar hemisphere (yellow arrow).

[Table/Fig-4a]:	 Axial MRI imaging of the brain demonstrating subependymal T2/
FLAIR hyperintensity noted abutting the occipital horn of left lateral ventricle (green 
arrow).

[Table/Fig-4b]:	 Axial MRI imaging of the brain demonstrating subependymal T1 hy-
pointensity noted abutting the occipital horn of the left lateral ventricle (green arrow).
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Table/Fig-5a]:	 Axial slices of brain MRI images displaying blooming on SWI and 
bright on phase pictures abutting bilateral lateral ventricles, which correspond to 
calcified subcortical tubers (blue arrow).

[Table/Fig-5b]:	 Axial slices of brain MRI images displaying blooming on SWI and 
bright on phase pictures noted in the left cerebellar hemisphere, which correspond 
to calcified tubers (blue arrow).

[Table/Fig-5c]:	 Axial slices of brain MRI images displaying subependymal bloom-
ing on SWI and bright on phase pictures abutting the occipital horn of the left lateral 
ventricle, which correspond to calcified subependymal tubers (blue arrow).

[Table/Fig-6]:	 Axial portions of brain MRI images demonstrating T2/FLAIR hyper-
intensities in bilateral fronto-parietal lobes (Orange arrows).

Axial sections of MRI also revealed T2/FLAIR white matter 
hyperintensities in bilateral fronto-parietal lobes [Table/Fig-6], and 
sagittal sections of MRI brain reveal T2/FLAIR hyperintense linear 
bands radiating from periventricular white matter to the subcortical 
white matter in bilateral frontal and parietal lobes, representing radial 
bands [Table/Fig-7].

After obtaining the mother’s consent, we conducted an abdominal 
ultrasound that showed mild enlargement of bilateral kidneys with 
heterogeneous echotexture and non-visualisation of cortico-medullary 
junction due to multiple well-delineated, rounded hyperechoic 
masses in bilateral kidneys representing angiomyolipomas [Table/
Fig-8a,b]. Based on the knowledge of clinical history, skin lesions, 
and neurological findings of MRI strong suspicion of TS was made. 
There was no evidence of bilateral hydronephrosis. Additionally, 
several small hyperechoic lesions that resembled haemangiomas 
were observed in both liver lobes [Table/Fig-9].

[Table/Fig-7]:	 T2/FLAIR hyperintense bands on sagittal section brain MRI images 
are observed to radiate from periventricular white matter to subcortical white matter 
in bilateral fronto-parietal lobes, signifying radial bands (orange arrows).

[Table/Fig-8a]:	 Grey scale B-mode ultrasound image of bilateral kidneys depicting 
the involvement of the entire kidneys and appearing echogenic with loss of normal 
cortico-medullary junction.

[Table/Fig-8b]:	 Grey scale B-mode ultrasound image of bilateral kidneys depicting 
multiple hyperechoic lesions involving the entire parenchyma of the kidneys s/o 
angiomyolipomas.

[Table/Fig-9]:	 Grey scale B-mode ultrasound image depicting a few well-defined 
hyperechoic lesions in the bilateral lobes of the liver representing haemangioma 
(green arrow).
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To ascertain the multisystemic form of the disease, we advised the 
patient to get a Computed Tomography (CT) scan of the thorax and 
abdomen. On axial pictures of the thorax lung window, the patient’s 
Non-Contrast Computed Tomography (NCCT) thorax showed 
several cystic lesions in the posterior segments of both lower lobes 
of the lungs, the anterior segment of the left upper lobe, and the 
apical segment of the right upper lobe [Table/Fig-10]. Axial [Table/
Fig-11a] and coronal [Table/Fig-11b] slices of the NCCT abdomen 
revealed multiple fat-density lesions dispersed throughout the 
bilateral renal parenchyma.

laser ablation for facial angiofibromas and topical sirolimus. Neurology 
consultation was advised for baseline Electroencephalography 
(EEG) and ongoing neuropsychiatric evaluation.

Additionally, she was enrolled in a multidisciplinary follow-up 
programme involving dermatology, neurology, nephrology, and 
pulmonology. Periodic imaging, renal function tests, and mTOR 
inhibitor therapy were discussed as part of long-term management 
to address systemic involvement and prevent complications.

DISCUSSION 
The TSC is an autosomal dominant disorder primarily marked by 
facial angiofibromas, persistent epilepsy, and intellectual disability 
[1]. It also presents with retinal hamartomas, renal angiomyolipomas, 
and hypopigmented skin lesions [2-4]. Neuroimaging reveals 
subependymal calcified nodules on CT and radial bands with 
abnormal T1/T2 signals on MRI. Renal angiomyolipomas occur in 55-
75% of cases and risk haemorrhage when >3 cm due to associated 
aneurysms [2-4]. LAM, mostly affecting women, is marked by cystic 
lung changes and abnormal smooth muscle proliferation [5]. Over 
80% of patients have cortical tubers, closely associated with epilepsy, 
cognitive deficits, and autism, representing cortical developmental 
anomalies [6-8]. Seizures often resist antiepileptic therapy [5], and 
surgical excision of tubers, which are typically epileptogenic foci, 
may be required for refractory epilepsy [9,10].

It is a genetic disorder characterised by benign tumour formation 
across multiple organs due to dysregulation in cell growth and 
proliferation. The disorder stems from inactivating mutations in either 
the TSC1 gene (encoding hamartin) or the TSC2 gene (encoding 
tuberin) [11]. These proteins, in association with TBC1D7, form a 
heterotrimeric TSC complex that negatively regulates the mTORC1 
pathway-a critical intracellular signalling cascade involved in cellular 
metabolism, protein synthesis, and growth [12]. Loss of function of 
this complex leads to constitutive activation of mTORC1, resulting 
in uncontrolled cellular proliferation and hamartoma formation in 
organs such as the brain, kidneys, heart, lungs, and skin [12,13].

Approximately 70% of TSC cases are caused by TSC2 mutations, 
while TSC1 accounts for 20%; the remainder involves non-coding 
regions or mosaicism [11]. TSC2 mutations tend to present with more 
severe phenotypes due to their larger deletions and rearrangements 
[12]. This genotypic-phenotypic variability contributes significantly 
to the clinical heterogeneity observed in TSC, making diagnosis 
complex and often delayed. 

Diagnosis of TSC is complicated by variable symptom onset, mild 
early signs, and the possibility of non-classical presentations. For 
instance, early dermatologic signs such as hypopigmented macules 
may be overlooked, while neurological symptoms like seizures are 
often misattributed to more common etiologies [14]. Additionally, 
radiologic findings like cortical tubers, Subependymal Nodules 
(SENs), and Subependymal Giant Cell Astrocytomas (SEGA), are 
characteristic of the diagnosis, but sometimes it may be mistaken 
for other lesions [15].

The 2012 International TSC Consensus Conference defined 
revised diagnostic criteria, including clinical features (e.g., facial 
angiofibromas, renal angiomyolipomas, SENs) and genetic testing 
[16]. However, genetic confirmation, although definitive, is not 
always accessible or affordable in all regions, further delaying 
diagnosis [16].

In a case reported by Dedushi K et al., two paediatric patients 
were referred for recurrent seizures and behavioural disturbances 
[12]. Dermatological examination revealed hypomelanotic macules 
and facial angiofibromas. MRI brain showed characteristic radial 
migration lines and SENs, while abdominal ultrasound revealed 
renal angiomyolipomas. Genetic analysis further supported the 
diagnosis, despite the absence of a family history, underscoring the 
role of imaging and multidisciplinary evaluation in early diagnosis.

[Table/Fig-10]:	 NCCT axial images of the thorax lung window depicting multiple 
cystic lesions (green arrow).

[Table/Fig-11a]:	 Axial slices of the NCCT abdomen reveal multiple fat density le-
sions dispersed throughout the bilateral renal parenchyma s/o multiple angiomyolipo-
mas.

[Table/Fig-11b]:	 Coronal slice of the NCCT abdomen reveals multiple fat density 
lesions dispersed throughout the bilateral renal parenchyma s/o multiple angiomyoli-
pomas.

After completing imaging, the patient was counselled in detail 
about the multisystemic nature of TSC. For her cosmetic concerns, 
dermatological management was planned, including consideration of 
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Li Y et al., described a five-year-old male presenting with 
speech delay, intellectual disability, and cardiac murmur [13]. 
Echocardiography identified multiple cardiac rhabdomyomas. MRI 
brain showed cortical tubers, SENs, and white matter abnormalities. 
The diagnosis of TSC was genetically confirmed with a TSC1 
mutation. Early diagnosis in this case enabled prompt neurological 
and nephrological surveillance, preventing complications from renal 
angiomyolipoma identified later during follow-up.

Additionally, a case presented by Bhinder KK and Aslam S involved 
a young adult female who reported progressive breathlessness 
and multiple facial lesions [11]. High-resolution CT thorax revealed 
diffuse cystic lung changes consistent with pulmonary LAM. 
MRI brain showed multiple subependymal calcified nodules, and 
abdominal imaging confirmed bilateral renal angiomyolipomas. 
Genetic studies were supportive of the TSC2 mutation. This case 
highlighted the adult-onset manifestations of TSC, particularly 
pulmonary involvement, which is often under-recognised.

These reports demonstrate the diverse and sometimes deceptive 
presentations of TSC. They reaffirm the importance of integrating 
clinical history, detailed dermatologic and neurologic examination, 
multimodal imaging, and genetic testing to reach an accurate and 
timely diagnosis, especially in cases where the classical triad is 
incomplete or atypical symptoms predominate.

Given the multisystem nature of TSC and the lifelong risk of 
progressive organ involvement, early and periodic screening is 
essential. The following strategies are recommended:

Neuroimaging (MRI of the brain) should be performed at •	
diagnosis and repeated periodically to assess cortical tubers, 
SENs, and the development of SEGA [14,16].

Echocardiography in infants and children to detect cardiac •	
rhabdomyomas, often presenting antenatally or within the first 
year of life [14].

Renal imaging (ultrasound or MRI) starting in infancy to monitor •	
for angiomyolipomas, cysts, and potential malignancy [13].

Pulmonary CT in adolescent and adult females to evaluate for •	
LAM, especially if respiratory symptoms arise [11].

Genetic testing should be performed when clinical suspicion •	
is high- even in the absence of full criteria- as it can provide a 
definitive diagnosis and guide family counseling [16].

Early identification of imaging signs such as radial migration 
lines, white matter lesions, and SEGA growth is vital to prevent 
complications like hydrocephalus or intractable epilepsy [13]. With 
growing understanding of TSC pathogenesis, mTOR inhibitors (e.g., 
everolimus) now provide targeted therapy for several manifestations, 
including SEGA, renal AMLs, and refractory epilepsy, underscoring 
the need for early diagnosis and systemic evaluation [12].

CONCLUSION(S)
The TSC is a multisystem disorder that manifests in a variety of 
imaging as well as clinical characteristics. Better imaging and testing 
techniques have raised TSC frequency estimates, allowing for the 
identification of people with milder symptoms. Early diagnosis, 
treatment, and better results can be achieved by identifying 
particular radiologic features.
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