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Streszczenie
W pracy przedstawiono pięć przypadków kobiet w wieku 
25-44 lat leczonych chirurgicznie z powodu odmy opłucnowej 
w przebiegu limfangioleiomiomatozy (LAM). Początkowo sto-
sowano u opisanych pacjentek drenaż ssący jamy opłucnowej, 
a w kolejnym etapie leczenie operacyjne (resekcja miąższu 
płuca wraz z pęcherzami rozedmowymi, pleurektomia, pleu-
rodeza chemiczna talkiem lub doksycykliną). Wszystkie ope-
racje wykonano techniką małoinwazyjną (video-assisted tho-
racoscopic surgery – VATS). U trzech pacjentek obserwowano 
odmę opłucnową obustronną, u jednej prawostronną nawro-
tową, u jednej prawostronną nawrotową oraz lewostronną. 
U dwóch chorych stwierdzono angiomiolipomę nerki, a u jed-
nej ją podejrzewano. Jedna z chorych operowana była z powo-
du mięśniaków macicy w 36. roku życia oraz leczona z powodu 
chłonkotoku. Stosowane leczenie chirurgiczne miało charakter 
objawowy. Obecnie istotną metodą leczenia LAM w schyłko-
wym okresie choroby jest przeszczepienie płuc.
Słowa kluczowe: nawrotowa odma opłucnowa, limfangioleio-
miomatoza, leczenie chirurgiczne.
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Case reports

Abstract
This paper presents five cases of women, aged between 
25 and 44, treated surgically for pneumothorax in the course of 
lymphangioleiomyomatosis (LAM). Initially, they were treated 
by means of suction drainage of the pleural cavity, which was 
then followed by surgical procedures (resection of lung tissue 
with emphysematous bullae, pleurectomy, chemical pleurode-
sis with talc or doxycycline). All the operations were performed 
as minimally invasive procedures (VATS). In three women bi-
lateral pneumothorax was observed, in one right-sided recur-
rent pneumothorax, and in one right-sided recurrent pneu-
mothorax and left-sided pneumothorax were revealed. Tests 
revealed the presence of renal angiomyolipoma in two women 
and suspicion of renal angiomyolipoma in one patient. One of 
the patients was operated on due to uterine fibroids at the age 
of 36, and was treated for chylothorax. The surgical procedures 
applied were symptomatic. At present, lung transplantation is 
an essential method of therapy in the final period of LAM.
Key words: recurrent pneumothorax, lymphangioleiomyoma-
tosis, surgical treatment.
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Introduction
Lymphangioleiomyomatosis (LAM) is a rare disease 

that may occur sporadically (S-LAM) or may be associated 
with tuberous sclerosis complex (TSC-LAM). In its sporadic 
form, it is diagnosed with the incidence of 1 per 400,000 
adult women, and 30-40% of adult female patients suf-
fering from TSC are also diagnosed with LAM [1]. LAM is 
characterized by non-neoplastic proliferation of atypical 
smooth muscle cells (LAM cells) within the walls of lymph 
and blood vessels, in chest and abdominal lymph nodes, 
and in the walls of the bronchi [2, 3]. The result of patho-
logical smooth muscle cell growth in the lungs is the de-

struction of pulmonary alveolar septa and the development 
of numerous cysts [2]. Development of angiomyolipoma le-
sions, primarily in the kidneys, can also be observed in ap-
proximately 50% of patients, and uterine fibroids occur in 
approximately 37% of patients [4]. Respiratory symptoms 
are prevalent in the clinical picture of LAM as an interstitial 
lung disease, and they include dyspnea (59%), pneumotho-
rax (49%), and cough (39%), as well as hemoptysis, chest 
pains and chylothorax [2, 5-7]. Case studies of 5 patients 
are presented below; they were all treated for recurrent 
pneumothorax, but, ultimately, received the confirmed di-
agnosis of LAM.
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Case study 1
The patient, aged 25, was urgently admitted to the tho-

racic surgery department in April 2006, due to bilateral 
pneumothorax. She complained of decreased exercise tol-
erance, which had persisted for about a month. When she 
was 17, the patient underwent the removal of a tumor from 
her left external acoustic meatus. At 22, she had her left 
kidney removed (angiomyolipoma), and, in 2005, she again 
underwent the removal of a tumor from the left external 
acoustic meatus (syringoma). On the day of her admission, 
she was in poor general condition and exhibited dyspnea 
at rest, pain in the vicinity of the scapulas, and signs of 
bilateral pneumothorax in radiological examination. Both 
pleural cavities were urgently drained. During the treat-
ment, air leakage from both drains was observed. The pa-
tient was qualified for videothoracoscopic left pleurectomy. 
Resection of the apex of the lung and pleurectomy were 
performed employing a minimally invasive approach. Histo-
pathological evaluation of the acquired tissue samples re-
vealed the following: 1) the parietal pleura – chronic fibrous 
pleuritis, and 2) the apex of the left lung – pleural fibrosis 
and bullous emphysema. The patient was discharged in 
good general condition. She was admitted again in June 
2006 for planned surgery of the other side. Spirometry re-
vealed forced expiratory volume in one second (FEV1) 50%, 
and forced vital capacity (FVC) ex 47%. Right pleurectomy 
was performed and a part of segment 6 of the right lung 
was excised. LAM was diagnosed by histopathological anal-
ysis. During a follow-up examination in May 2008, spirom-
etry was performed (FEV1 69.2%, FVC 62%), and a chest 
CT (computed tomography) scan was performed, which 
revealed that the whole lungs were dotted with numerous 
cysts up to 3 cm in size. In March 2011, the patient under-
went surgery due to ectopic pregnancy. Follow-up chest CT 
performed in June 2011 did not demonstrate any signifi-
cant difference in comparison to the previous evaluation. 
The patient remains under observation. 

Case study 2
The patient was aged 33; she had smoked 10 cigarettes 

daily for 18 years and had been treated 5 years before 
with drainage of the pleural cavity due to spontaneous 
right-sided pneumothorax. Her medical history included 
two caesarean sections. In February 2007, she had been 
treated for spontaneous bilateral pneumothorax with bi-
lateral drainage. Considering the failure of the previously 
employed treatment, a wedge resection of the upper and 
middle lobes was performed, accompanied by pleurec-
tomy using a minimally invasive access. Histopathologi-
cal examination of tissue samples acquired operatively 
revealed pulmonary fibrosis and emphysematous bullae. 
The patient was once more admitted to the thoracic sur-
gery department in February 2009, due to recurrent bilat-
eral pneumothorax. After being admitted, she complained 
of discomfort on the left side of the chest. A resection of 
the apex and segment 6 of the left lung was performed, 
accompanied by pleurectomy. LAM was diagnosed by his-
topathological analysis. Immunohistochemical examina-
tion revealed: desmin (+), smooth muscle actin (SMA) (+), 
human melanoma black 45 (HMB 45) (+), estrogen recep-
tor (ER) (+), progesterone receptor (PGR) (+). The patient 
was discharged in good general condition.

Case study 3
The patient, aged 44, complained of dyspnea and 

cough persisting for about a month. She had smoked ciga-
rettes in the past. She was referred to the hospital due 
to suspicion of right lung inflammation in April 2010. Ad-
ditional examinations revealed: FEV1 1.5 l (57%), FVC ex 
2.0 l (66%), total lung capacity (TLC) 5.05 l. The patient 
was transferred to the thoracic surgery department, due to 
right-sided pneumothorax. She was treated with drainage 
of the right pleural cavity. Re-expansion of the right lung 
was achieved, and, after air leakage subsided, the drain 
was removed. The patient was discharged in good gen-
eral condition. In June 2011, she experienced sudden sharp 
pain and dyspnea at rest, which increased during exercise. 
The presence of recurrent right-sided pneumothorax was 
determined radiologically. Subsequently, wedge resection 
of the apex of the right lung was performed, accompanied 
by VATS pleurodesis. LAM was diagnosed by histopatho-
logical analysis (Fig. 1). Immunohistochemical revealed: 
actin (+), SMA (+), HMB-45 (+) (Fig. 2). In August 2011, 
the patient’s right-sided pneumothorax recurred. She was 
treated with drainage of the right pleural cavity and talc 
pleurodesis. Air leakage subsided after twelve days. In 
February 2012, the patient was admitted to the pulmonary 
diseases ward in order to assess the dynamics of the dis-
ease and perform control examinations. The evaluation 
yielded the following results: diffusing capacity of the lung 
for carbon monoxide (DLCO) 84%, TLC 135%. The patient 
did not report any complaints. Abdominal CT scan results 
indicated angiomyolipoma of the right kidney. The patient 
was once more treated with drainage of the pleural cavity 
in April 2012, due to recurrent right-sided pneumothorax 

Fig. 1. A lung parenchyma sample with a small focus of spindle 
cells and epithelioid cells around the fissure-like vessels. HE stain. 
Magnification 100× 
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(Fig. 3). Due to a prolonged air leak, chemical pleurodesis 
was performed. The applied treatment turned out to be 
efficacious; the patient was discharged home and remains 
under follow-up observation.

Case study 4
The patient, aged 29, an occasional smoker, was admit-

ted to the thoracic surgery department in June 2011, due to 
spontaneous right-sided pneumothorax. After admission, 
she complained of strong stitching pains in the right side 
of the chest, accompanied by a feeling of dyspnea. The pa-
tient was treated with drainage of the right pleural cavity. 
Re-expansion of the lung was confirmed by radiological 
evaluation, after which the patient was discharged in good 
general condition. The patient was treated in the thoracic 
surgery department again in October 2011, due to left-sided 
pneumothorax. After admission, she complained of left-
sided chest pain. Drainage of the left pleural cavity was 
performed, followed by resection of the apex of the left 
lung and the present emphysematous bullae; subsequent-
ly, VATS pleurectomy was performed. Microscopic evalua-
tion of the acquired operative samples indicated LAM. 

The sample results were consulted with R. Langfort, M.D. 
from the Pathomorphology Department of the Institute of 
Tuberculosis and Lung Diseases in Warsaw. Immunohis-
tochemical revealed: actin (+), HMB-45 (+), melan-A (–). 
The patient was once more admitted to the thoracic sur-
gery department in March 2012, due to recurrence of right-
sided pneumothorax. After admission, she complained of 
dyspnea at rest and chest pain. Drainage of the right pleu-
ral cavity was performed, followed by resection of the apex 
of the right lung and the present emphysematous bullae; 
subsequently, VATS pleurectomy with pleurodesis was per-
formed. Histopathological evaluation of the removed frag-
ment of lung parenchyma yielded results consistent with 
the initial diagnosis of LAM. Immunohistochemical evalua-
tion revealed: HMB-45 (+), melan-A (–), actin (+). At the end 
of March 2012, the patient was again referred to the tho-

racic surgery department due to right-sided pneumotho-
rax. The patient was successfully treated with drainage of 
the right pleural cavity. The patient was discharged in good 
general condition.

Case study 5
The patient, aged 40, complaining of dyspnea, was ad-

mitted to the thoracic surgery department at the end of 
June 2012, due to the presence of fluid in the left pleural 
cavity. Her medical history included partial excision of 
the superior lobe together with emphysematous bullae, 
accompanied by talc pleurodesis, in March 2011, due to re-
current left-sided pneumothorax. At this time, the patient 
received the diagnosis of LAM, based on the histopatho-
logical analysis of the acquired samples. Immunohisto-
chemical evaluation revealed: SMA (+), CD 31 (–). Moreo-
ver, the patient had had a C-section, and in 2008 she had 
undergone the removal of uterine fibroids with bilateral 
wedge resection of the ovaries. She was under observation 
due to renal angiomyolipoma. On the day of her admission, 
the patient underwent drainage of the left pleural cavity 
– 1000 ml of yellow cloudy substance. Control radiological 
examination performed after the removal of the drain from 
the left pleural cavity revealed the presence of pneumo-
thorax with fluid accumulating in the right pleural cavity. 
A drain was inserted into the right pleural cavity, which al-
lowed for the aspiration of 400 ml of lymph and air. The pa-
tient was put on a no-fat diet and underwent pleurodesis 
with doxycycline. Additionally, hormonal treatment with 
medroxyprogesterone was applied. After the removal of 
the drain from the right pleural cavity, the patient was dis-
charged home at the beginning of August 2012.

Fig. 3. A HRCT (high resolution computed tomography) image of 
the patient’s chest with visible right-sided pneumothorax occur-
ring in lymphangioleiomyomatosis progression. Lung parenchyma 
in both lungs exhibits lesions characteristic of lymphangioleiomy-
omatosis: numerous cystic lesions with thin walls and symmetri-
cal interlobular septa thickening

Fig. 2. The HMB-45 test result, which demonstrated the presence 
of lymphangioleiomyomatosis cells. Magnification 200×
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Discussion
Although the symptoms of the rare LAM disease may 

occur in women from puberty to old age, they are usually 
observed around the age of 33 [3]. The LAM patients pre-
sented in this study were 25 to 44 years old. These ages 
are consistent with reports by other authors [7-9]. Occur-
rence of the disease in postmenopausal age is rare, and 
is usually associated with hormone replacement therapy 
[3]. The symptoms often exhibited by LAM patients include 
dyspnea, cough, and chest pains [2, 5, 7]. These are accom-
panied by pneumothorax, as observed in the presented 
case studies. The differential diagnosis of LAM encom-
passes numerous disease entities, e.g. primary spontane-
ous pneumothorax, Langerhans cell histiocytosis, pulmo-
nary emphysema, and other, less frequent conditions [10]. 
The clinical and radiological picture of these diseases may 
be similar [5, 6]; thus, the diagnosis of LAM is often delayed 
to even several years after the presentation of the first 
symptoms [8]. The LAM is diagnosed based on the pres-
ence of lesions in pulmonary parenchyma determined by 
high-resolution computed tomography (HRCT), and then 
confirmed histopathologically (by microscopic and immu-
nohistochemical analysis of lung biopsy samples). Accord-
ing to the latest ERS guidelines, it is possible to diagnose 
LAM definitively without lung biopsy in some patients. 

This pertains to persons with the characteristic HRCT 
picture of the lungs and angiomyolipoma or chylothorax. 
The primary significance of respiratory function examina-
tion parameters, such as FEV1 or DLCO, is their usefulness 
in determining the severity and progression of the disease 
[1]. Pneumothorax in LAM is recurrent in nature. Each of 
the presented patients suffered from at least one recurrence 
of pneumothorax. The risk of pneumothorax recurrence in 
LAM is approximately 75% [1]. Bilateral pneumothorax was 
observed in 3 out of the 5 described patients; the period 
after the appearance of their first respiratory symptoms to 
their LAM diagnosis lasted from 2 months to as long as 
7 years. The literature also reports cases in which LAM was 
diagnosed after as long as several years after the appear-
ance of its first symptoms [7, 8]. Renal angiomyolipoma 

was confirmed in two of the studied patients, and sus-
pected in the third. These lesions are frequently revealed 
in LAM patients [3, 9]. One of the patients suffered from 
lymph leaking into the pleural cavity; she was treated with 
drainage, a no-fat diet, and medroxyprogesterone. Chylo-
thorax is observed in 15-39% of LAM cases [9]. Spontane-
ous pneumothorax may be the first symptom of LAM [8]. 
The ERS guidelines do not recommend performing HRCT 
for women in whom spontaneous pneumothorax occurs 
for the first time [1]. According to our own observations, 
even the first occurrence of spontaneous pneumothorax in 
women in reproductive age may be related to LAM. There-
fore, the performance of HRCT in female patients with first-
time spontaneous pneumothorax would enable the exclu-
sion of the symptomatic nature of the pneumothorax and 
could help avoid delays in arriving at the proper diagnosis.
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