
Case Summary

An adolescent female with tuber-
ous sclerosis complex (TSC) underwent
screening chest CT.

Imaging Findings

Initial chest CT (Figure 1) demonstra-
ted multiple small, thin-walled cysts
predominantly located in the right lower
lobe, consistent with early findings
of lymphangioleiomyomatosis (LAM).
Follow-up chest CT (Figure 2) performed
12 years later showed mild progression
in the number and size of pulmonary
cysts. Abdominal MRI (Figure 3) revealed
multiple renal angiomyolipomas (AMLs),
most of which were lipid-poor. The largest
lesion was in the lower pole of the
right kidney.

Diagnosis

TSC-LAM.

Differential diagnosis includes sporadic
LAM, emphysema, Sjögren syndrome,
pulmonary Langerhans cell histiocyto-
sis, follicular bronchiolitis, lymphoid
interstitial pneumonia, amyloidosis,
light-chain deposition disease, and
Birt-Hogg-Dube syndrome.

Discussion

LAM is a rare, progressive multisys-
tem disease that primarily affects women
of childbearing age, with an estima-
ted prevalence of 3.4-7.8 per million
women worldwide.1 It is character-
ized by the proliferation of abnormal
smooth muscle—like cells that infiltrate
the lungs and lymphatics, leading to
progressive cystic destruction, impaired
pulmonary function, and, ultimately,
respiratory failure.2

LAM occurs in 2 forms: a sporadic form,
which typically presents in adulthood,
and a form associated with TSC, which
may present in childhood.2 TSC-LAM is
increasingly recognized as a significant

cause of morbidity in women with TSC.
Among adult women with TSC, approx-
imately 30-40% will develop LAM. The
condition is significantly more common
in those with TSC2 mutations than in
those with TSC1 mutations, with one study
reporting a prevalence of 55% vs 0%,
respectively.3 Serum VEGF-D levels are
also typically higher in patients with LAM
and TSC2 mutations and may serve as a
useful biomarker for the presence of LAM.3

In a study by Cudzilo et al, the prevalence
of LAM in females under the age of 21
with TSC was 27%, suggesting that disease
onset may occur earlier than previously
recognized.4 Another study showed that
lung cysts were present in 12% of patients
with TSC who had received a chest CT,
including 20% of women.5 Nevertheless,
diagnosis in adolescents remains rare,
likely due to a combination of factors,
including the absence of respiratory
symptoms, lack of universal screening
protocols in the pediatric populations, and
the subtle, nonspecific appearance of early
pulmonary changes on imaging.4,6

In adolescents, TSC-LAM is often
asymptomatic, but when symptoms do
occur, they may include exertional
dyspnea or spontaneous pneumothorax.
Imaging, chest CT, plays a central role in
diagnosis. According to the 2017 American
Thoracic Society/Japanese Respiratory
Society guidelines, LAM can be diagnosed
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Abstract
Although the diagnosis of tuberous sclerosis complex-lymphangioleiomyomatosis (TSC-LAM) is rare in adolescents, emerging
data suggest that its true incidence, particularly among females with TSC, may be underestimated. High-resolution CT of the
chest is critical for identifying characteristic pulmonary cysts, while abdominal imaging plays a supportive role by detecting
associated renal angiomyolipomas. Given the progressive nature of LAM, early recognition is essential for guiding management
and improving outcomes. Clinicians should maintain a high index of suspicion for LAM in adolescents with TSC2 gene
mutations.
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based on the presence of characteris-
tic diffuse, thin-walled, round pulmo-
nary cysts, in conjunction with one or
more supportive features, such as TSC,
renal AML, cystic lymphangioleiomyoma,
chylothorax, or chylous ascites.7

Chest radiographic findings vary
depending on disease severity: patients
with early-stage disease may have a
normal radiograph or may have mildly

increased interstitial markings. Patients
with advanced disease may demonstrate
reticular opacities, pleural thickening,
lymphadenopathy, and hyperinflation.1,2

Current TSC guidelines recommend
baseline chest CT for all females and
symptomatic males, starting at 18 years of
age.8 On chest CT, TSC-LAM is charac-
terized by numerous thin-walled, round,
or oval cysts distributed throughout the

lungs.1 In early disease, cysts are fewer
and smaller, with intervening normal
lung parenchyma. At this stage, the
cysts may be more visible on mini-
mum intensity projection images. As
the disease progresses, cysts become
more numerous and larger, gradually
replacing healthy lung tissue. Additional
CT findings may include focal ground-
glass opacities, lymphatic congestion,
septal thickening, chylothorax, pericar-
dial effusion, and thoracic duct dila-
tion.1,2 TSC-LAM may also be associated
with multifocal micronodular pneumocyte
hyperplasia.1 Certain imaging features
help distinguish LAM from other diffuse
cystic lung diseases. For example, thick,
irregular upper lobe cysts are more typical
of pulmonary Langerhans cell histiocyto-
sis.1

Abdominal and pelvic imaging with
CT or MRI is essential, as over 90%
of patients with TSC-LAM and approxi-
mately one-third of those with sporadic
LAM have renal AMLs.9 On CT, AMLs
typically involve the renal cortex and
often contain macroscopic fat. However,
in patients with TSC-LAM, up to one-
third of AMLs may be fat-poor, making
detection more challenging.10 On MRI,
classic AMLs demonstrate signal loss on
fat-suppressed sequences. Chemical shift
MRI can also detect small amounts of
fat by revealing signal loss within voxels
that contain both fat and water, often

Figure 1. (A, B) Sequential images from chest CT showing several small cysts (arrows) with
imperceptible walls.
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Figure 2. (A, B) Sequential images from chest CT performed 12 years later showing that the small
cysts (arrow) have increased in size and number. (C, D) Minimum intensity projection images at the
same levels highlighting the extent of the small cysts.
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Figure 3. Coronal T2-weighted MRI showing
a dominant lipid-poor angiomyolipoma in
the lower pole of the right kidney. There
are many tiny angiomyolipomata throughout
both kidneys, giving the cortex a striated
appearance.
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producing an “India-ink” artifact at the
fat-water interface of the lesion.11

Management of LAM focuses on
alleviating symptoms and slowing disease
progression. Recurrent or complicated
pneumothoraces may be treated with
pleurodesis, and lung transplantation is
considered in patients with advanced
respiratory failure. More recently, mTOR
inhibitors such as sirolimus have emerged
as a key therapy, shown to stabilize lung
function and reduce the size of associated
tumors in patients with LAM.1,2

Conclusion

Although the diagnosis of TSC-LAM is
rare in adolescents, emerging data suggest
that its true incidence, particularly among
females with TSC, may be underestimated.
High-resolution CT of the chest is critical
for identifying characteristic pulmonary
cysts, while abdominal imaging plays a
supportive role by detecting associated
renal AMLs. Given the progressive nature
of LAM, early recognition is essential
for guiding management and improving

outcomes. Clinicians should maintain a
high index of suspicion for LAM in
adolescents with TSC2 gene mutations.
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