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Lymphangioleiomyomatosis (LAM)

Lymphangioleiomyomatosis (LAM) is a rare multisystem disorder
affecting predominantly young females in their reproductive years.
It is characterised by progressive cystic destruction of the lung,
lymphatic abnormalities and abdominal tumours.
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well-defined air-
filled cysts



The essential tool: HRTC

No sparing of 
lung bases…



No other significant 
pulmonary involvement 
with the exception of 
possible features of 
multifocal micronodular
pneumocyte hyperplasia
(MMPH)

The essential tool: HRTC



Lymphangioleiomyoma
• Lymphangioleiomyomas are large cystic tumours primarily 

occuring in the abdomen, retroperitoneum and pelvis (less 
frequently in the mediastinum) 

• They can been found in up to 10% of patients

• Associated symptoms are nausea, abdominal distension, 
peripheral oedema and urinary symptoms

• They can appear larger in the evening due to accumulation 
of chyle in the cystic structures

• They are PET negative or weakly positive
Harari S et al, ERJ 2015
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La diagnosi di LAM è PROBABILE



The essential tool: HRTC

Possible HRCT: 
Less than 10 but 
more than two cysts



Angiomyolipomas
• Angiomyolipomas are benign tumours that occur mainly in 

the kidneys. They may vary in size from 1 mm to more than 
20 cm in diameter

• Data from recent studies indicate that angiomyolipomas
occur in up to 100% of patients with TSC-LAM and in up to 
50% of those with sporadic LAM .

• Angiomyolipomas are often asymptomatic, but larger 
tumours can cause bleeding

• Patients with TSC commonly have multiple and large 
angiomyolipomas.

Harari S et al, ERJ 2015



• In presenza di un quadro TC compatibile con
LAM studiare sempre l’addome

• Se possibile RM o in alternativa TC con mdc

• Lesioni addomino-pelviche sono evidenziabili
con l’imaging fino al 70% dei casi di LAM

Take home message 1



In caso di riscontro di lesione addomino-pelvica
compatibile con linfangioleiomioma o di
angiomiolipoma richiedere l’HRTC del torace al
fine di escludere/confermare la possibilità di LAM

Take home message 2
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• L’associazione di quadro TC caratteristico di 
LAM  e angiomiolipoma, linfangioleiomioma o 
versamenti chilosi rende la diagnosi di LAM 
DEFINITIVA

• L’associazione di quadro Tc compatibile con 
LAM e angiomiolipoma o versamenti chilosi 
rende la diagnosi di LAM PROBABILE

Take home message 3

Johnson SR et al, ERJ 2010
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Cudzilo CJ et al, Chest 2013

Prevalence of LAM in TSC



Epidemiologia
LAM in maschi con ST

Johnson S, Thorax 2000 Choen MM, Thorax 2005
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Harknett EC, Q J Med 2011

Ryu JH, Respiratory Medicine 2012



Epidemiologia
LAM in maschi con ST

Johnson S, Thorax 2000 Choen MM, Thorax 2005
Ryu JH,  AJRCCM 2006         Oprescu N, Lung 2013
Harknett EC, Q J Med 2011

- Studio retrospettivo con piccolo n di pz
- Bias di selezione
- Non diagnosi istologica
La prevalenza di LAM nei maschi con ST e la 
sua rilevanza clinica restano da definire

Ryu JH, Respiratory Medicine 2012



• La presenza di quadro TC caratteristico in pz con TSC 
rende la diagnosi di LAM DEFINITIVA

• La prevalenza della LAM nei pazienti con TSC 
probabilmente è maggiore rispetto a quello che si
riteneva e aumenta con l’età

• Screening iniziale con HRTC a 18-21 anni
Ulteriore screening a 30 anni

Take home message 4



characteristic lung HRCT + any of the following
- angiomyolipoma
- thoracic or abdominal chylous effusion,
- lymphangioleiomyoma
- biopsy-proven lymph node involved by LAM,
-TSC
characteristic lung HRTC + compatible clinical history
compatible lung HRTC + angiomyolipoma or chylous
effusion

characteristic  or compatible lung HRTC alone 

Diagnosis – ERS guidelines

Characteristic HRCT: multiple (more than 10) thin-walled round well-defined air-filled cysts with 
no other significant pulmonary involvement (with the exception of MMPH in TSC)

Compatible HRTC:  few (more than two and fewer than 10) typical cysts

Johnson SR et al, ERJ 2010
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• Vascular endothelial growth factor-D (VEGF-D) is a 
lymphangiogenic growth factor that induces formation of 
lymphatics and promotes the spread of tumour cells to 
lymph nodes.

• A serum VEGF-D level higher than 800 pg/mL in a 
woman with typical changes on high-resolution CT is 
diagnostically specific for LAM, reducing the need for 
lung biopsy

Take home message 5

Young LR et al, Chest 2010



The essential tool: HRTC
LAM LCH

BHDAmyloidosis



Gupta N et al, AJRCCM 2015



• Lymphangiomatosis or Generalized Lymphatic Anomaly 
(GLA), is a rare disease caused by congenital 
abnormalities of lymphatic development

• It usually presents in childhood, but can also be 
diagnosed in adults

• It is characterized by the presence of lymphangiomas in 
different organs

Linfangioleiomiomatosi non è 
Linfagiomatosi



• Within the thorax, single or multiple lymphangiomas may 
be discovered in the mediastinum, pleura, heart, lung 
and chest wall.

• Proliferation of lymphangiomas only within the lung lead 
to the rare syndrome of diffuse pulmonary 
lymphangiomatosis (DPL)

• Usually no lung cysts are evident

Linfangioleiomiomatosi non è 
Linfagiomatosi

Luisi F et al, ERR 2016 



• Di fronte a un quadro TC caratteristico o compatibile con 
LAM studiare sempre l’addome (RM o TC)

• In caso di riscontro di lesione addomino-pelvica 
compatibile con linfangioleiomioma o angiomiolipoma
richiedere l’HRTC del torace

• L’associazione di quadro TC caratteristico di LAM  e 
TSC, angiomiolipoma, linfangioleiomioma, versamenti 
chilosi rende la diagnosi di LAM DEFINITIVA

• Il VEGFD sierico > 800 pg/mL in presenza di TC 
caratteristica è diagnostico per LAM

Take home messages
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