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stress dyspnea, progressive cough, hemoptysis, recurrent 
pulmonary infections, and spontaneous pneumothorax. 
Sleep-related breathing disorders and repair of congeni-
tal stenosis in childhood were recorded in the previous 
medical history of two patients. No obstructive or restric-
tive pathologies in lung function were detected. Serum 
vascular endothelial growth factor D (VEGF-D) was 
significantly high (3,970 ng/mL) in one; two patients 
had levels of ~0.8 ng/mL, which did not exclude a LAM 
diagnosis. Video-assisted thoracoscopic surgery was per-
formed for lung biopsy in two patients. Histopathology 
confirmed the LAM diagnosis resulting from nodular 
proliferation. The cyst wall strongly expressed Human 
Melanoma Black-45 (HMB-45). LAM was diagnosed in 
one patient without histological confirmation. This was 
recommended for progressive disease.
High-resolution computed tomography (HRCT) is an es-
sential diagnostic tool. The characteristics of the pulmo-
nary cysts (size, distribution, and length), the cyst’s wall 
regularity, and identification of associated pulmonary le-
sions varied in each patient (Figure 1). HRCT showed 
tender-walled cystic changes (Figure 1A), diffuse distrib-
uted cystic lesions (Figure 1B), and multiple small cystic 
lesions (Figure 1C) that distinguished LAM. Typical con-
stellations for PLCH were demonstrated as disseminated 
and relatively thick-walled cysts, mainly in the upper and 
middle parts (Figure 1D). 

Individualized therapy was applied; one patient was ad-
ministered sirolimus with target serum VEGF-D levels of 
less than 10 ng/mL due to severe symptoms. The previ-
ous smokers were recommended to abstain from tobacco. 
Three patients with mild symptoms were followed up, 
including HRCT evaluations during the last three years. 

Discussion 
In lymphangioleiomyomatosis, a multisystemic dis-
ease, there is progressive replacement of the lung pa-
renchyma by cysts, which are associated with immature 
smooth muscle-like cell proliferation and perivascular 
epithelioid cells (LAM cells) around the lymphatic ves-
sels. In case a biopsy is performed, identification of 
spindle-shaped “smooth-muscle-like” cells in the wall of 
the lymphatic vessels that strongly express HMB-45 is a 
hallmark of diagnosis. 
LAM can be sporadic and affects females between men-
arche and menopause. Potential findings of angiomyo-
lipomas can also be associated with tuberous sclerosis 
complex (TSC)2,3. LAM patients commonly present with 
stress dyspnea or spontaneous pneumothoraces. HRCT 
findings show diffusely distributed, regular, 0.2-3 cm 
round, thin-walled cysts. These prompt early clinical sus-
picion. In women with TSC, the presence of few lung 
cysts with normal lung function does not necessarily pre-
dict a favorable outcome3. Currently, LAM is accepted 

Table 2: Heterogenous disease manifestations in three female patients with lymphangioleiomyomatosis and one patient with 
pulmonary Langerhans cell histiocytosis.

Patient / Radio-
logical findings

Patient 1 / Figure 1A Patient 2 / Figure 1B Patient 3 / Figure 1C Patient 4 / Figure 1D

Age 39-year-old 42-year-old  36-year-old 43-year-old 
Previous history never-smoker 

sleep-related breathing 
disorder 

occasional smoker for 
the last 4 years 

valvuloplasty for 
congenital stenosis of 
the pulmonary valve 
in childhood

40 pack-years

Symptoms stress dyspnea 
spontaneous pneumo-
thorax 

hemoptysis and recur-
rent pulmonary infec-
tions over 2 years

severe dyspnea progressive cough for 4 months  
negative results for ANA, ENA, 
anti-ds-DNA, ANCA 

VEGF-D* ng/mL 0.522  1.06 3970 N/A
Procedures VATS for lung biopsy 

atypical resection with 
talc pleurodesis.

VATS and wedge 
biopsy Explorative 
laparotomy prior to 
abdominal lymphade-
nopathy complicated 
by chyloperitoneum.

Histopathology 
findings 

nodular proliferate 
and the cyst wall that 
strongly expressed 
HMB-45 due to LAM 

LAM was diagnosed 
without histological 
confirmation

detected cells ex-
pressing HMB-45 
LAM confirmed 

Bronchial lavage cytological 
findings: approximately 2% 
CD1a-positive counted cells 
due to PLCH 

Recommendations Follow-up evaluations Follow-up evaluations Sirolimus, target se-
rum VEGF-D levels 
less than 10 ng/mL

abstinence from tobacco
histological confirmation if 
progress 

LAM: lymphangioleiomyomatosis, PLCH: pulmonary Langerhans cell histiocytosis, HMB-45: Human Melanoma Black-45, *: Reference for 
VEGF-D value <0.8 ng/mL; this result did not exclude a LAM diagnosis. VEGF-D: vascular endothelial growth factor D, VATS: video assisted 
thoracoscopic surgery, ANA: antinuclear antibodies, ENA: extractable nuclear antigen, anti-ds-DNA: anti-double stranded DNA, ANCA: anti-
neutrophil cytoplasmic antibodies.


