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Abstract 

Background Pulmonary lymphangiomatosis (PL) is an ultrarare disease characterized by diffuse infiltration 
of the lung, pleura and/or mediastinum by abnormal lymphatic proliferation. Consented diagnostic or treatment 
approaches are not established. We therefore aimed to collect data on diagnostics and treatments in a cohort 
of patients with PL from a tertiary center for rare lung diseases.

Methods Clinical, radiological and outcome data from PL patients were collected retrospectively.

Results 12 patients were diagnosed between 1996 and 2022 in our center. PL was diagnosed more commonly 
in female (58%), never smokers (75%) and younger patients (mean age 42 years). Main clinical symptoms comprised 
haem- and chyloptysis (58%) and dyspnea on exertion (83%). Pulmonary function was mostly restrictive (mean VC 
59%) with impaired DLCO (mean 65%). Radiological assessment mainly showed mediastinal involvement (83%), 
and pleural effusion (67%), pleural thickening (67%) and bronchial wall thickening (67%) while interstitial changes 
were rare. Diagnosis was confirmed by surgical or transbronchial cryobiopsy. 8 patients were treated with sirolimus, 3 
of these combined with a surgical intervention and in one case surgical intervention was necessary 9 months after ini-
tiation of sirolimus. Clinical and radiological improvement was demonstrated for all patients treated with sirolimus. 1 
patient received a lung transplant due disease progression. Survival rates were 90% after a mean follow up of at least 
3 months.

Conclusion This case series illustrates the variability of the clinical presentation of PL. Among our patients, those 
treated with sirolimus showed significant clinical, functional and radiological improvement. However, further investi-
gation is needed to understand the pathogenesis of lymphangiomatosis in order to establish therapeutic approaches.
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Background
Pulmonary lymphangiomatosis is an ultrarare disease 
that usually occurs in childhood and adulthood. The 
term ultrarare was initially introduced by the by the 
National Institute for Health and Care Excellence for 
drugs with indication for diseases that have a preva-
lence < 1 per 50.000 persons [1], however it is not 
legally defined.

PL is postulated to be congenital and to affect both 
sexes equally. Symptoms are variable including asymp-
tomatic to severely respiratory distressed patients lead-
ing to death [2]. Most patients present with dyspnea on 
exertion, haemoptysis, chylous effusion or chest pain [3]. 
Pulmonary function tests can show both obstructive and 
restrictive ventilation disorders in addition to respira-
tory failure [4]. Computed tomography (CT) of the lungs 
can show pleural thickening, pleural effusions, septal 
and peribronchovascular thickening as well as mediasti-
nal soft tissue infiltration [5]. Biopsy is usually obtained 
by video-assisted thoracoscopy or transbronchial biop-
sies [6]. However, most cases within the literature were 
diagnosed by thoracoscopic wedge resection. Histologi-
cally, lymphangiomas with lymphoid endothelial cells are 
positive for CD-31 and D2-40 [7]. Vascular endothelial 
growth factor (VEGF)-D is an established lymphangi-
ogenic factor [8] probably playing an important role in 
the pathogenesis of lymphangiomatosis [9]. There is cur-
rently no established treatment regimen and no causal 
therapy. Current treatments aim to reduce increased 
lymph secretion. Case reports showed some effective-
ness for a number of drugs including the mTOR inhibi-
tor sirolimus, the unselective beta-blocker propranolol, 
chemotherapeutic as well as surgical treatments and radi-
otherapy [2, 9].

Methods
We analysed our database for patients with rare lung dis-
eases diagnosed between 1996–2022 for confirmed pul-
monary lymphangiomatosis. Initial CTs from identified 
cases were obtained and re-reviewed by an experienced 
thoracic radiologist. Demographic variables (age; sex; 
dyspnoea; cough; chest pain; smoking status), pulmonary 
function tests, diffusing capacity of the lung for carbon 
monoxide (DLCO); histopathological patterns and forms 
of treatments as well as outcomes were collected.

We also conducted a literature research on the Pub-
Med Central® (PMC) to gain an estimated number of 
case reports on pulmonary lymphangiomatosis and pul-
monary involvement in lymphangiomatosis respectively 
over the last 40 years. The search term used was “pulmo-
nary lymphangiomatosis”. All results were reviewed criti-
cally to identify relevant reports.

Results
During 1996 to 2022 twelve patients were diagnosed 
with pulmonary lymphangiomatosis in our tertiary ILD 
center. Two of these were diagnosed with probable pul-
monary lymphangiomatosis due to inconclusive his-
tology. Pulmonary lymphangiomatosis was diagnosed 
more commonly in female (58%), never smokers (75%) 
and younger patients (mean age 42 years). Main clinical 
symptoms comprised haem- and chyloptysis (58%) and 
dyspnea on exertion (83%). Two patients suffered both 
from haemoptysis and chyloptysis, and one patient suf-
fered from ventilatory failure. Pulmonary function was 
restrictive (mean VC 59%) with impaired DLCO (mean 
65%) in most cases (Table 1).

Radiological assessment showed mediastinal involve-
ment in all patients (Figs. 1a and b, 2, 3) except of one. 
Pleural effusion, pleural thickening, bronchial wall 
thickening and septal thickening (Figs. 2, 3) were com-
mon radiological findings (each 67%). All radiological 
findings and their frequency are shown in Fig. 3.

Diagnosis was confirmed by surgical biopsy or trans-
bronchial biopsy in all patients. Histology showed 
pleural and peribronchial vascular ectasia with lym-
phangioma, D2-40 positive, in most cases.

9 patients were treated with sirolimus, 4 of these 
combined with a surgical intervention/resection. 
Clinical and/or radiological improvement was demon-
strated for all patients treated with sirolimus for at least 
3 months follow up (Table 2; Fig. 4).

One patient showed an improvement of the PL asso-
ciated chylous pericardial effusion due to the treatment 
with sirolimus (Fig. 5).

One of the patients who received sirolimus in com-
bination with propranolol presented with a deteriora-
tion 9  months after initiation with progressive pleural 
effusion and symptoms of heart failure. Then, surgical 
intervention (adhesiolysis, talcum pleurodesis, pericar-
diectomy) was performed followed by a pharmacologi-
cal treatment with sirolimus only. 3 months afterwards 
an improvement in clinic, lung function and in X-ray 
was accomplished. In 1 patient the initiation with siroli-
mus was planned but not started due to waiting for the 
approval of an off-label use and then loss of follow up. 
1 patient received lung transplantation due to disease 
progression after initial surgical therapy but died just 
afterwards due to complication. The outcome for two 
patients could not be evaluated due to loss off follow-
up. Survival rates were 92% after a mean follow up of at 
least 3 months (Table 2).

The estimated number of case reports on pulmonary 
lymphangiomatosis and pulmonary involvement of lym-
phangiomatosis respectively in Pubmed Central® (PMC) 
was 71 over the last 40 years (Supplement).
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Discussion
Pulmonary lymphangiomatosis is caused by prolif-
eration of lymphatic vessels in soft tissue [2]. Our case 

series illustrates the variability of clinical presentation 
and affections of different sites of the thorax in pul-
monary lymphangiomatosis. Because of the rarity of 

Fig. 1 1a and 1b: Endobronchial ultrasound of mediastinal mass showing dilated low-flow non-blood vessels

Fig. 2 CT-Thorax: mediastinal mass, pleural thickening and septal thickening in PL
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lymphangiomatosis, it is difficult to establish an evi-
dence-based treatment strategy. Most treatments are 
supportive aiming to decompress adjacent structures and 
chylous fluid accumulation. Here, we give further insights 
into this ultrarare disease by adding more knowledge 
on diagnostics and therapeutic possibilities, especially 
under the treatment with sirolimus. Among our patients, 
those treated with sirolimus showed significant clinical, 
pulmonary and CT morphological improvement with a 
therapeutic level of 5 ng/ml. This is in line with a recent 
systematic review which reports that treatment with 
the mTOR inhibitor sirolimus was an effective and safe 
treatment for patients with complicated vascular anoma-
lies including lymphangiomatosis that was refractory to 
other therapies [10]. As an underlying effect of sirolimus 
it is discussed that sirolimus binds to VEGF receptor 3 on 
the surface of the lymphatic endothelium [11]. Our data 
are also in line with some limited data from case reports 
confirming a successful treatment with sirolimus in sev-
eral cases [12–15]. Reports on other therapies in PL are 

sparse. One potential treatment option might be radia-
tion therapy by radiation-induced fibrosis of the lym-
phatic endothelium leading to destruction of the lymph 
vessels resulting in a regression of lesions for several 
months [16]. This therapy option was also chosen in one 
of the patients, where the combination of radiotherapy 
and sirolimus finally lead to a significant clinical improve-
ment. Regarding surgical therapy, our data suggest that 
resection may have an effect for localized lung or medi-
astinal lesions. Other surgical treatments are pleurode-
sis, parietal pleurectomy and ligation of the thoracic 
duct [17]. However, disease manifestations might relapse 
after surgical procedures since remaining diseased tissue 
can lead to uncontrolled proliferation of lymphatic ves-
sels. One case report illustrates a successful bilateral lung 
transplantation which underscores the importance of 
accurate selection of patients [18].

Other drugs such as bevacizumab or interferon alpha 
2b seem to have a positive impact on the clinical course 
of the disease [19, 20].

Fig. 4 CT-Thorax before and after 3 months of treatment with sirolimus

Fig. 5 Echocardiography in a patient with PL and associated chylous pericardial effusion before and after 8 months of treatment with sirolimus
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In certain clinical cases sclerotherapy e.g. with doxy-
cycline might be a therapeutic option [21].

Conservative treatment strategies such as medium-
chain triglycerides and high-protein diets or total par-
enteral nutrition were not effective [22].

Vascular endothelial growth factor (VEGF)–D is an 
established growth factor for lymphangiogenesis, e.g. in 
lymphangioleiomyomatosis (LAM) [23]. Thus, this pro-
tein might be important as a therapeutic and/or diag-
nostic biomarker also in lymphangiomatosis. In 3 of the 
presented cases, serum levels of VEGF-D were useful 
for diagnosing pulmonary lymphangiomatosis. How-
ever, further investigation is needed to establish a cut-
off for serum levels of VEGF-D as useful guidance for 
diagnostic and therapeutic approaches in this disease. 
As propranolol, a non-selective β-blocker, reduces the 
levels of VEGF-D, also this may be an alternative treat-
ment option. In a case report of a child suffering from 
lymphangiomatosis, reduction of pleural effusion could 
be shown after the treatment with propranolol [9]. In 
one of our cases propranolol was used in combination 
with sirolimus and could stabilize disease progression 
but for 9 months only.

In the light of these considerations, we assume that 
sirolimus treatment is effective in pulmonary lym-
phangiomatosis. However, it is unclear if sirolimus may 
substitute or complement surgical therapy. Further-
more, also disadvantages of a possible treatment with 
sirolimus have to be considered including stomatitis 
and immunosuppression as also experienced in our 
patients. Furthermore, our clinical follow-up is limited 
and a longer follow up time is needed to assess long-
term outcomes and potential complications. Neverthe-
less, further investigation is needed to understand the 
pathogenesis of lymphangiomatosis to establish fur-
ther therapeutic approaches. In order to obtain further 
insights into clinical characteristics and to investigate 
long-term results of therapy in a larger population, 
a patient registry of lymphangiomatosis should be 
implemented.

In conclusion, we report here the largest series of an 
ultrarare disease, pulmonary lymphangiomatosis giving 
new insights into clinical characteristics and outcome. 
Furthermore, the reported data support a potential effi-
cacy and effectiveness of sirolimus in the treatment of 
pulmonary lymphangiomatosis.
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