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ABSTRACT 

Lymphangioleiomyomatosis (LAM) is a rare disease that most 
commonly affects women of reproductive age. The disease is man-
ifested by diffuse destruction of the pulmonary parenchyma with 
the formation of cysts on a characteristic finding of multidetector 
computerized tomography (MD-CT) of the chest. It is thought that 
the presence of cells with estrogen and progesterone receptors 
among proliferating smooth muscle cells lead to the spread of 
cystic structures lined by endothelial cells. Towards the end of 
pregnancy and after childbirth, collapse of the lung parenchyma 
or rupture of the cyst wall occurs causing a dramatic clinical pic-
ture in the form of pneumothorax. Sirolimus is the only drug of 
choice that should improve and stabilize the patient's pulmonary 
function and quality of life. Unfortunately, this drug is not always 
effective enough, so only option for treatment is bilateral lung 
transplantation. The authors present the patient in the last tri-
mester of pregnancy who was admitted to the hospital with clini-
cal picture of bilateral spontaneous pneumothorax. Dramatic pic-
ture of pneumothorax could not be solved solely by drainage in 
which atypical segmental resection of the lung was performed 
within a few days so on these samples lymphangioleiomyomatosis 
were diagnosed. 
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INTRODUCTION 

The diagnosis of rare lung tumors is a challenge. Some 
rare lung tumors are diagnosed only once during the years of 
practicing pulmonary pathology and that only in highly spe-
cialized hospitals exclusively dealing with thoracic surgery. 
According to the latest WHO classification, lymphangioleio-
myomatosis (LAM) belongs to the group of mesenchymal tu-
mors, subgroup of PEComatous tumors. In the literature, 
LAM has been described as a tumor associated with tuberous 
sclerosis. Pneumothorax and acute respiratory distress syn-
drome are the leading symptoms of LAM (1, 2). The litera-
ture describes patients who have been diagnosed with LAM 
in pregnancy and who have had to have a premature birth  
(3, 4). Radiological findings as well as pathohistological, 
morphological and immunohistochemical findings were 
characteristic of LAM (5). 

We present a patient who developed bilateral spontaneous 
pneumothorax in the last trimester of pregnancy. 

CASE REPORT 

We present a case of 32-year-old pregnant woman and 
non-smoker who was hospitalized at the Clinic for Thoracic 
Surgery Clinic of the Clinical Center of Serbia, Belgrade, 
Serbia, in February 2020 for bilateral chest pain and short-
ness of breath. Because of suspicion to bilateral spontaneous 
pneumothorax after reviewing radiological findings, it was 
performed multidetector -computed tomography (MD-CT). 
MD- CT cross-sectional imaging has determined bilateral 
diffuse cystic changes of thin and smooth wall both directly 
below the pleura and deep within the lung parenchyma (Fig-
ure 1a, 1b). It was concluded that reexpansion of the pulmo-
nary parenchyma could not be solved only by bilateral drain-
age but only by surgical procedure. 

In order to perform surgery, c-section performed in 37th 
week of pregnancy at the Clinic for Gynecology and Obstet-
rics of the Clinical Center of Serbia in Belgrade, was neces-
sary. Thereafter, it was performed atypical segmental resec-
tion on the left lung and after a few days, resection of the 
same type to the right lung. 

Pathological findings: 

One day before macroscopic examination and sampling, 
insufflation of 10% buffered formalin was performed in order 
to make easier examination of distended alveolar spaces by 
imitating inspirium.  

Macroscopic finding: Routine macroscopical examina-
tion of sample showed smooth wall cavities with no noticea-
ble content, up to 4mm in diameter, which were present be-
low the pleura and also in the depth of the pulmonary paren-
chyma. Because of this, both lung samples had a sponge-like 
appearance (Figure 1c). Tissue samples were routinely pro-
cessed, embedded into paraffin blocks and classically hema-
toxylin-eosin stained.  

Figure 1. Radiological and macroscopic findings. 

 
Figure 1a. Apical computed tomography of the  

chest detected numerous diffuse thin-walled cysts  
of various dimensions without content (arrows) 

 

 
Figure 1b. Apicoaxial computed tomography  

of the chest: numerous thin-walled cysts without  
content (arrows) diffusely presented in the lung  

parenchyma and subpleuraly 
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Figure 1c. Macroscopic findings: diffuse cystic  
spaces of the thin and smooth walls, without content.  

On this sample, the greatest measured diameter  
is up to 4mm (arrows) 

 
Macroscopic changes were less pronounced on the sam-

ple from the right lung, operated one week later.  

Suspicion on lymphangioleiomyomatosis arose after 
H&E staining which has also immunohistochemically 
proven. 

Microscopic finding: In the lung parenchyma were pre-
sent numerous cystic spaces without content covered by sin-
gle-row endothelial cells. Under endothelial cells focally 
have located multiplied spindle cells expressing α-smooth 
muscle (αSM) actin marker (Figures 2a, b, c). Between these 
cells are those that express steroid receptors, estrogen and 
progesterone (Figures 2d, e). The main characteristic is the 
presence of diffuse cytoplasmic expression of HBM-45 in al-
most all spindle cells (Figure 2f). 

Figure 2. Microscopic findings 

 
 

Figure 2a. Diffuse changes in the lung  
parenchyma in the wall of cystic spaces  

of proliferative spindle cells  
(arrows) x 10 

 

 
 

Figure 2b. One of the focuses of proliferating  
spindle cells in the wall of the cystic  

lung structure (arrow) x 20 
 

 
 

Figure 2c. αSM actin expression in the  
proliferative spindle cells that confirms  

their smooth-muscle origin (arrows) x 10 
 

 
 

Figure 2d. Expression of steroid estrogen  
receptor confirms hormonal dependence  
of LAM and its most common clinical  

manifestation during hormonal  
imbalance (arrows) x 10 
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Figure 2e.  Expression of steroid progesterone  
receptor in a few tumor  

cells (arrows) x 10 
 
 

 
 

Figure 2f. HBM-45 expression in spindle  
cell confirms diagnosis of LAM,  

(arrows) x 20 
 

A few days after the first, a second intervention of the 
same type was done in the right lung which had the same 
changes present but of some lower intensity. 

After bilateral surgery, recovery and concurrent patho-
histological diagnosis of LAM, our patient should start with 
the treatment. 

DISCUSSION 

According to the 2015 WHO Classification of Lung Tu-
mors, LAM belongs to the group of PEComatous tumors, to-
gether with benign and malignant PEComatous tumors and 
“clear cell” tumor. All tumors in this group are characterized 
by focal or diffuse expression of HBM-45 (1). 

The morphological picture of LAM is characterized by 
the presence of cystic spaces covered by single-row, flat en-
dothelial cells expressing podoplanin (clone D2-40) under 
which are focally located multiplied proliferations of spindle 
cells expressing αSM-actin. Between these cells are present 
those expressing steroid receptors, estrogen and progesterone 
and those with diffuse and cytoplasmic expression of HBM-
45. According to some authors, if there is no HBM-45 

expression it is about lymphangiomyomatosis. In the first 
sample in our patient changes are more pronounced than in 
the other which has also been described in the available liter-
ature. Although changes were of varying intensity, both 
caused pneumothorax (1, 3, 4, 5). 

The literature has described cases of LAM that caused 
pneumothorax in the last trimester of pregnancy and shortly 
after birth. This phenomenon is explained by the fact that hor-
monal stimulation during pregnancy leads to an increase in 
cystic structures and at the end of pregnancy or shortly after 
delivery it comes to decline in hormonal stimulation and con-
sequently to the rupture of some of the thin wall cystic struc-
tures and onset of pneumothorax. This also explains the fact 
that LAM is almost typically a female disease (3, 5). 

LAM can be associated with other diseases but it can be 
also an independent disease. The Polish authors analyzed 15 
pathohistologically diagnosed LAMs and in 6 of them there 
was no present an associated disease as well as in our patient 
(5). 

After the diagnosis of LAM, the pulmonologist should 
start treatment with target therapy. Treatment for LAM is 
based on its etiology. LAM occurs as congenital (TSC-LAM) 
or acquired (sporadic or S-LAM) tumor supressor tuberous 
sclerosis complex (TSC) gene mutation in TSC1 (hamartin) 
or TSC2 (tuberin). The TSC1–TSC2 complex is incorporated 
into various signal pathways and it is also involved in the 
regulation of the target of rapamycin complex. In most LAM 
tumor tissue, there are either TSC1 or TSC2 mutations, but 
in 10–15% it is not determined presence of TSC gene muta-
tions. Numerous studies have included the effects of siroli-
mus which is mechanical target of rapamycin (mTOR) inhib-
itors. Other molecular - target drugs are also being investi-
gated. If LAM does not respond to these drugs only treatment 
option is bilateral lung transplantation (6, 7, 8). 

CONCLUSION 

Lymphangioleiomyomatosis is a rare lung tumor mani-
fested by a dramatic clinical picture. In our patient, end of 
pregnancy caused a decrease in hormones, estrogens and pro-
gesterone, which was manifested by lymphangioleiomyoma-
tosis in the form of bilateral spontaneous pneumothorax. 

ETHICS APPROVAL AND CONSENT TO 
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The study was conducted in accordance with the ethical 
standards of the committee responsible for human experi-
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informed consent was obtained from the patient prior to en-
rollment in the study.  
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