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Tuberous Sclerosis Variant of Lymphangioleiomyomatosis
Presenting as Primary Spontaneous Pneumothorax
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Introduction: Lymphangioleiomyomatosis (LAM) is a rare
progressive pulmonary condition, but important to identify
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female presented with a complete spontaneous left-sided
pneumothorax. High-resolution computerised tomography
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(HRCT) scan revealed diffuse thin-walled pulmonary cysts,
consistent with LAM. The diagnosis of LAM was confirmed
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(CTKUB), leading to the diagnosis of LAM with tuberous
sclerosis complex (TSC-LAM). The patient was initially
treated with a chest drain and supportively. She then had a
left sided pleurodesis for recurrent left pneumothoraces and
was started on Sirolimus. Discussion: LAM mainly affects
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pre-menopausal women and often presents with dyspnoea,
spontaneous pneumothorax and chylothorax. Diagnosis is
supported by HRCT and treatment is primarily supportive.
Conclusion: LAM is often a difficult diagnosis due to its
clinical and radiological mimickers. Sirolimus shows promise
for effective treatment, especially if introduced early.
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INTRODUCTION
Lymphangioleiomyomatosis with tuberous sclerosis (TSC-LAM), a cystic lung disease, is a
rare diagnosis with mainly supportive treatment and varying prognosis. However, recent
advances of using Sirolimus in the treatment of LAM shows promise.[1]
A 40 year old lady, with a history of smoking but no known underlying pulmonary disease,
presented with dyspnoea on exertion and pleuritic pain on deep inspiration. She was treated
for complete spontaneous left-sided pneumothorax and diagnosed with primary spontaneous
pneumothorax. On further investigation, she had normal alpha-1 antitrypsin enzyme levels.
She was found to have diffuse thin-walled pulmonary cysts, distributed bilaterally, and a
raised vascular endothelial growth factor D (VEGF-D) serum level of more than 800pg/ml,
which suggests LAM over other cystic pulmonary conditions. A VATS lung biopsy was
performed that confirmed the diagnosis of LAM. A renal angiomyolipoma was also found
that led to the diagnosis of TSC-LAM. Differential diagnoses of LAM include the more
common diagnoses, such as emphysema and primary spontaneous pneumothorax.
This case study highlights the importance of considering this rare condition, which often
presents with non-specific symptoms, as a differential in patients presenting with primary
spontaneous pneumothorax.
CASE PRESENTATION
A forty year old female with a background history of smoking presented with a 6 day history
of dyspnoea on exertion and pleuritic pain on deep inspiration. The patient had no known
underlying lung disease and was normally fit and well. She was haemodynamically stable and
on examination, she had increased resonance and reduced breath sounds throughout the left
hemithorax. Chest radiograph (CXR) on admission showed a complete left-sided
pneumothorax which was later confirmed as a primary spontaneous pneumothorax. See
Figure 1.
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Figure 1: Chest radiograph showing a complete left-sided pneumothorax.
INVESTIGATIONS
Subsequent investigations of the primary spontaneous pneumothorax revealed alpha-1
antitrypsin enzyme levels were normal at 1.75g/L. A high-resolution computerised
tomography (HRCT) scan revealed diffuse small thin-walled cysts of varying sizes
distributed throughout all lobes bilaterally. See Figure 2. Given the patient demographic and
the

raised

VEGF-D

serum

level,

the

likely

diagnosis

was

pulmonary

lymphangioleiomyomatosis (LAM). Her case was discussed at the Lung MDT at a University
Hospital, a VATS lung biopsy was performed and a diagnosis of LAM was confirmed.

Figure 2: HRCT showing small thin-walled cysts of varying sizes distributed throughout
all lobes bilaterally.
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Following recommendation of the Lung MDT, the patient underwent both a computerised
tomography kidney ureter and bladder (CTKUB) and a magnetic resonance imaging (MRI)
brain to look for evidence of tuberous sclerosis. The MRI brain was unremarkable but the
CTKUB showed a small 4mm hypodensity (-30HU) in the mid pole of the right renal
parenchyma, consistent with an angiomyolipoma. See Figure 3. Consequently, the diagnosis
of tuberous sclerosis was made.

Figure 3: CT KUB showing small 4mm hypodensity (-30HU) in the mid pole of the right
renal parenchyma.
A full lung function test with transfer factor was done showing a mild obstructive pattern
with an FEV1 of 1.92L, 71% predicted versus a FEV1 of 2.1L 3 months previously.
FEV1/FVC ratio was 71%, FVC was 2.7L, 86% predicted. Transfer factor for carbon
monoxide (TLCO) was moderately reduced at 50% with moderately reduced constant
transfer factor (KCO) at 58%.
Differential diagnosis
Differential diagnoses of LAM have included asthma, emphysema, primary spontaneous
pneumothorax, Langerhans cell histiocytosis (LCH), Birt-Hogg-Dubé syndrome,[2] α1antitrypsin deficiency, chronic extrinsic allergic alveolitis, and cystic sarcoidosis.[3]
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TREATMENT
The patient was initially managed with US guided insertion of a 12 F Seldinger chest drain,
under aseptic technique according to BTS pneumothorax Guidelines.[4] Low pressure
(10Kpa) suction was applied for a total of 24 hours in addition to high flow oxygen and
regular analgesia. Repeat chest radiograph showed complete resolution of the left sided
pneumothorax, the chest drain was removed and a bio-occlusive dressing was applied.
Outcome and follow-up
The patient was given smoking cessation advice and referred to pulmonary rehabilitation. She
was commenced on a long acting antimuscarinic inhaler and short acting bronchodilator as
needed and was referred to a LAM centre of excellence for trial medication such as Sirolimus
for TSC-LAM.
On discharge, the patient was given recommendation not to fly or dive for 4 weeks post chest
drain removal according to the BTS guidelines for pneumothorax. Advice on birth control
was also given.
As well as being started on Sirolimus, the patient had a left sided pleurodesis for recurrent
left sided pneumothoraces.
DISCUSSION
Lymphangioleiomyomatosis (LAM) is a rare progressive lung disease that mainly occurs in
pre-menopausal women, mostly between 20 and 40 years of age. LAM can also present in
males with TSC, although very rarely.[5-7] It is more commonly seen in Caucasians
compared to other racial groups. The disease is characterised by abnormal growth of smooth
muscle-like cells (LAM cells) in the lungs and axial lymphatic system, and the development
of cystic dilatation of the terminal airspaces.[3]
There are two forms of LAM, sporadic LAM (S-LAM) and Tuberous Sclerosis LAM (TSCLAM). S-LAM has a prevalence of 1-2 per million and the cause of the disease is unknown.
TSC-LAM affects approximately 40% of patients with the autosomal dominant genetic
disease tuberous sclerosis complex (TSC). It is associated with germline mutations in TSC2,
or less commonly in TSC1 gene, which results in aberrant activation of mammalian target of
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rapamycin (mTOR), abnormal cellular growth and migration. Somatic TSC2 mutations play a
role in S-LAM.
Patients present clinically with dyspnoea on exertion, spontaneous pneumothorax, recurrent
pneumothoraces and chylothorax. Less common presentations include haemoptysis, cough
and chyloptysis. A review of published cases found pneumothorax (43%) and dyspnoea
(42%) to be the most common presentation of LAM, followed by cough (20%), chest pain
(14%), haemoptysis (14%) and chylous effusion (12%).[8] Due to its’ non-specific
symptoms, diagnosis of LAM is often delayed. Misdiagnosis may also occur, for example,
early presentation of patients being mistaken for asthma.[9] Extra-pulmonary manifestations
may also occur; for example, approximately 40% of patients with LAM have an
angiomyolipoma, a benign renal tumour. This is more common in patients with TSC-LAM.
Migration of LAM cells to the abdominal cavity and pelvic lymphatics results in
lymphadenopathy and can also cause lymphangioleiomyomas (large cystic masses containing
chyle).
Diagnosis is confirmed by positive findings on lung biopsy or using high-resolution
computed tomography (HRCT) alongside a typical LAM presentation.[10] A raised VEGF-D
serum level (>800pg/ml) with typical HRCT findings also suggest LAM over other cystic
conditions. However, a negative VEGF-D test does not exclude LAM. HRCT of a patient
with LAM typically show thin walled cysts spread throughout the lung fields, surrounded by
normal lung parenchyma, as was seen in this patient. The gold standard diagnostic
investigation is testing lung biopsy for alpha-smooth muscle actin and HMB45 positive cells;
however, this is not necessary if a typical LAM presentation and HRCT findings are present
and it does not provide prognostic information. All patients should also be investigated for
extra-pulmonary manifestations of LAM and signs of tuberous sclerosis complex (TSC).
Some of the major features of TSC include facial angiofibromas, ungula fibromas,
hypomelanotic macules, shagreen patches, cortical tuber and renal angiomyolipomas.[2]
Therefore, a full dermatological examination, abdominal CT scan and brain MRI should also
be performed. Renal and hepatic angiomyolipoma and lung nodules are more common in
TSC-LAM than in S-LAM; however, lymphatic involvement including thoracic duct
dilatation, chylothorax and ascites are more common in S-LAM.[11]
Lung function tests typically show airflow obstruction with preserved lung volumes and
impaired gas transfer in patients with LAM.[2] This pattern was also seen in this patient,
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whose findings included mildly reduced FEV1, normal FVC with reduced TLCO and KCO.
Complex lung function tests should be conducted every 3 months in the first year from
diagnosis and every 6 months afterwards in order to monitor disease progression. Patients
with an FEV1< 25% and TLCO<27% predicted should be assessed for pulmonary transplant.
LAM accounts for 1.1% of all lung transplants.[12]
Patients with LAM can often be hypoxic and therefore should have ABGs as part of their
initial workup and for consideration of the need for LTOT. As part of the assessment for
LTOT and in severe LAM, screening for pulmonary hypertension should be performed;
however, this is not necessary in non-severe LAM.
Treatment is primarily supportive with supplemental oxygen, bronchodilators and pulmonary
rehabilitation. Rehabilitation has been found to improve exercise capacity, dyspnoea, muscle
strength and quality of life in a clinical trial including 40 patients with LAM and low physical
activity level.[13] Aspiration or chest drain is used to treat symptomatic chylous effusions,
and if persistent, pleurectomy may be performed. However, the use of a VATS talc
pleurodesis should be decided upon carefully as this can affect the patient’s eligibility for a
future lung transplant, although this is not an absolute contraindication. Low-fat diets may
also be encouraged to help reduce chyle formation. Patients are advised to have prophylactic
influenza and pneumococcal vaccinations.[2] Patients with LAM are to be given travel advice
not to fly or dive for 4 weeks following pneumothorax; fitness to fly is a relative
contraindication in patients with severe LAM or recurrent pneumothoraxes.
Studies have shown that oestrogen can accelerate disease progression therefore patients are
advised to avoid oestrogen containing preparations and should be counselled on the potential
manifestations that can occur in pregnancy including effusions and pneumothoraces.[1, 14]
However, previous case reports have described benefit from the use of hormone therapy in
patients with poor or rapidly reclining lung function, such as progesterone, gonadotrophinreleasing hormone agonists and oophorectomy, though, its’ efficacy is unclear.[8]
In clinical trials, the mTOR inhibitor Sirolimus (rapamycin) shows promise for effective
treatment of LAM. Sirolimus has shown to improve FEV1, FVC and TLCO, reduce the size
of angiomyolipoma and reduce chylothorax in selected patients, also improving their quality
of life.[1] However, discontinuation of Sirolimus has shown to lead to resumed decline in
lung function.[15] A prospective cohort study suggested that early management with low-
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dose Sirolimus may be more effective at preserving lung function with fewer side effects.
Reduced efficacy of Sirolimus was associated with increased duration of disease and lower
lung function prior to starting the therapy.[16]
The prognosis of patients with LAM is uncertain; however, it is thought that the median
survival is approximately 8 to 10 years after diagnosis. Some cases with long-term survival of
20 years after diagnosis have been reported.[3] A young age at onset, low initial TLCO and
increased progression of LAM at diagnosis may be associated with a poorer prognosis.[2]
CONCLUSION AND LEARNING POINTS
1) To consider other orphan lung conditions such as LAM early in the differential diagnosis
of a primary spontaneous pneumothorax in female, pre-menopausal patients.
2) Following the diagnosis of LAM, patients must be investigated for extra-pulmonary
manifestations, which could also lead to a further diagnosis of tuberous sclerosis (TSC-LAM
can affect approximately 40% of patients with TSC).
3) Prognosis is uncertain; however, a young age at onset, low initial TLCO and increased
progression of LAM at diagnosis may be unfavourable prognostic factors.
4) The mTOR inhibitor Sirolimus shows promise for effective treatment of LAM, especially
if introduced early.
REFERENCES
1. Xu K-F, Tian X, Yang Y, Zhang H. Rapamycin for lymphangioleiomyomatosis: optimal timing and optimal
dosage. Thorax. 2018.
2. Costabel U, du Bois RM, Egan JJ, editors. Diffuse Parenchymal Lung Disease. Basel: Karger; 2007.
3. Fishman AP, Elias JA, Fishman JA, Grippi MA, Senior RM, Pack AI, editors. Fishman's Pulmonary
Diseases and Disorders. 4 ed: McGraw-Hill Medical; 2008.
4. MacDuff A, Arnold A, Harvey J. Management of spontaneous pneumothorax: British Thoracic Society
pleural disease guideline 2010. Thorax. 2010;65:ii18-ii31.
5. Kim N, Chung M, Park C, Lee K, Han J. Pulmonary lymphangioleiomyomatosis and multiple hepatic
angiomyolipomas in a man. Pathology International. 2003;53(4):231-5.
6. Moss J, Avila NA, Barnes PM, Litzenberger RA, Bechtle J, Brooks PG, et al. Prevalence and clinical
characteristics of lymphangioleiomyomatosis (LAM) in patients with tuberous sclerosis complex. Am J Respir
Crit Care Med. 2001;164(4):669-71.
7. Aubry MC, Myers JL, Ryu JH, Henske EP, Logginidou H, Jalal SM, et al. Pulmonary
lymphangioleiomyomatosis in a man. Am J Respir Crit Care Med. 2000;162(2 Pt 1):749-52.
8. Johnson SR. Lymphangioleiomyomatosis. European Respiratory Journal. 2006;27(5):1056-65.

Citation: V. Macavei et al. Ijsrm.Human, 2018; Vol. 10 (2): 76-84.

83

www.ijsrm.humanjournals.com
9. Gosein MA, Ameeral A, Konduru SKP, Dola VNS. Tuberous sclerosis presenting with spontaneous
pneumothorax secondary to lymphangioleiomyomatosis; previously mistaken for asthma. BMJ Case Reports.
2013.
10. Gupta N, Finlay GA, Kotloff RM, Strange C, Wilson KC, Young LR, et al. Lymphangioleiomyomatosis
Diagnosis and Management: High-Resolution Chest Computed Tomography, Transbronchial Lung Biopsy, and
Pleural Disease Management. An Official American Thoracic Society/Japanese Respiratory Society Clinical
Practice Guideline. American Journal of Respiratory and Critical Care Medicine. 2017;196(10):1337-48.
11. Avila NA, Dwyer AJ, Rabel A, Moss J. Sporadic Lymphangioleiomyomatosis and Tuberous Sclerosis
Complex with Lymphangioleiomyomatosis: Comparison of CT Features1. Radiology. 2007;242(1):277-85.
12. Johnson SR, Cordier JF, Lazor R, Cottin V, Costabel U, Harari S, et al. European Respiratory Society
guidelines for the diagnosis and management of lymphangioleiomyomatosis. European Respiratory Journal.
2010;35(1):14-26.
13. Araujo MS, Baldi BG, Freitas CSG, Albuquerque ALP, Silva CCBMd, Kairalla RA, et al. Pulmonary
rehabilitation in lymphangioleiomyomatosis: a controlled clinical trial. European Respiratory Journal.
2016;47(5).
14. Cordier J-F. Orphan Lung Diseases. In: Cordier J-F, editor. Orphan Lung Diseases. European Respiratory
Society Monographs. Plymouth: European Respiratory Society; 2011. p. 47-52.
15. McCormack FX, Inoue Y, Moss J, Singer LG, Strange C, Nakata K, et al. Efficacy and Safety of Sirolimus
in Lymphangioleiomyomatosis. The New England Journal of Medicine. 2011;364:1595-606.
16. Bee J, Fuller S, Miller S, Johnson SR. Lung function response and side effects to rapamycin for
lymphangioleiomyomatosis: a prospective national cohort study. Thorax. 2017.

Citation: V. Macavei et al. Ijsrm.Human, 2018; Vol. 10 (2): 76-84.

84

