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A patient with pulmonary lymphangioleiomyomatosis was diag-
nosed more than 22 years after the onset of symptoms by a thora-
coscopic lung biopsy, after a high resolution computerized
tomogram of the chest was highly suggestive of the disease. After
nearly 30 years since the onset of her symptoms, the patient leads
a relatively normal life with only mildly abnormal lung function
and has minimal reduction in her exercise tolerance. There have
been few reports of patients surviving for such a long time after
the onset of this disease; the literature suggests that most patients
die within 15 years of symptom onset.
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Survie à long terme chez une patiente atteinte
de lymphangiomyomatose pulmonaire

RÉSUMÉ : Un diagnostic de lymphangiomyomatose pulmonaire a été
posé chez une patiente plus de 22 ans après l’apparition des symptômes au
moyen d’une biopsie du poumon par thoracoscopie à la suite d’une tomod-
ensitométrie de la cage thoracique laissant fortement croire en l’existence
de la maladie. Presque 30 ans après l’apparition des symptômes, la
patiente continue à mener une vie relativement normale et ne présente
qu’un léger dysfonctionnement pulmonaire et une très faible diminution
de la tolérance à l’effort. Il existe peu de rapports faisant état d’une survie
si longue après l’apparition de la maladie; selon la documentation, la plu-
part des patients meurent dans les 15 ans suivant l’apparition des symp-
tômes.

Pulmonary lymphangioleiomyomatosis (LAM) is a rare
condition that exclusively affects women, predominantly

of childbearing age (1-4), with onset usually occurring early
in the fourth decade of life (1-3,5). The most common clini-
cal presentations are dyspnea (2-4,6) and pneumothorax (2-
4,6-8). Other common findings are cough, hemoptysis and
chylous pleural effusions (1-6,9). Nonpulmonary manifesta-
tions may also occur, and include renal angiomyolipoma
(1,4,7,10) and chylous ascites (1-5,9). Because of its predilec-
tion for women of childbearing age and reports of the disease
worsening with pregnancy (1,6,11-14), LAM is believed to
be stimulated by estrogen. Traditionally, the prognosis has
been grim, with death from respiratory failure commonly

occurring within 10 years of symptom onset (2,4). However,
a few case reports of patients who have survived longer have
suggested that the prognosis may be better in some patients
(2-4,6,15). We present the case of a patient who was diag-
nosed at least 22 years after the onset of symptoms and main-
tains a good functional status with mildly abnormal lung
function more than 27 years after symptom onset.

CASE PRESENTATION
The case of a female patient, born in 1953, who had never
smoked and who began experiencing cough, intermittent
left-sided shortness of breath and chest pain at about the
time of her first pregnancy in 1974 is presented. These symp-
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toms persisted after her delivery, and during a hospital
admission for a urological procedure in 1976, she was inci-
dentally found to have a left-sided pneumothorax. This was
successfully treated with tube thoracostomy. She experi-
enced two symptomatic recurrences over the next year, and
in 1977, she underwent surgical pleural stripping. At the
time of thoracotomy, her pleural surface was noted to have
multiple blebs.

Her symptoms were minimal for several years, but by
1989, she was complaining of a bothersome cough, for which
she was referred to the respiratory service. Her chest radi-
ograph at the time showed no abnormalities other than resid-
ual scarring on the left side from her previous surgery. Her
pulmonary function tests showed borderline mild restriction,
which was thought to be from her previous thoracic surgery.
Her expiratory airflow was mildly reduced, and her diffusing
capacity was moderately decreased. Allergen skin prick test-
ing showed no reaction to common environmental allergens.
Her cough improved with a treatment trial of inhaled beta-
agonists and inhaled steroids, and she was diagnosed with
cough-variant asthma. In 1991, she became pregnant for the
second time, and was rereferred to the respiratory clinic
because of increasing cough and dyspnea. Her pulmonary
function tests were unchanged, and no radiograph was per-
formed because of the pregnancy. Later in the pregnancy, she
developed a large retroperitoneal hemorrhage. An abdominal
computed tomography (CT) scan showed a renal angiomy-
olipoma. She was managed conservatively throughout the
pregnancy and delivered a healthy child later that year. The
angiomyolipoma was resected shortly after.

She was referred again to the respiratory clinic in 1996
because of persistent cough and exertional dyspnea that
limited her exercise tolerance to walking one block. Her
lung function was mildly abnormal and not significantly
changed from 1989. A plain chest radiograph was complet-
ed, and the results were interpreted as normal. A radionu-

cleotide lung scan was ordered because of unexplained dys-
pnea with decreased carbon monoxide diffusing capacity of
the lungs and showed low probability for thromboembolic
disease. An echocardiogram showed normal left ventricular
function, with no evidence of valvular disease.
Cardiopulmonary exercise testing showed a mild decrease in
exercise tolerance, with no arterial oxygen desaturation and
no exercise-induced bronchospasms. A high resolution CT
(HRCT) scan was performed in 1997 and showed multiple
thin-walled cysts, which is characteristic of LAM (Figure 1).
A review of the abdominal CT scan completed in 1991
(Figure 2) showed  parenchymal cysts in the lung bases. 

A thoracoscopic lung biopsy was performed in 1997 (by
the same surgeon who performed the pleurodesis in 1977),
and the histological examination (Figure 3) confirmed the
radiographic diagnosis of LAM. The lung biopsy showed
the characteristic lacy pattern of smooth muscle prolifera-
tion within the interstitium, and around the bronchioles
and vessels, which is associated with focal cystic change.
Although the biopsy showed a predominantly cystic type of
LAM (approximately 10% of the biopsy tissue was affected
by cystic lesions and 5% by abnormal smooth muscle cells),
the total percentage of lung tissue involvement by both the
smooth muscle and cystic components was estimated to be
less than 25% (LAM histological score [LHS] 1) (8). The
maximal cyst size was measured to be between 3 and 5 mm.
The smooth muscle cells stained positively with antibodies
to estrogen and progesterone receptors, and melanoma anti-
gen HMB45. The intervening lung was relatively normal
except for foci of hemosiderin-filled macrophages. The
degree of accumulation of hemosiderin-laden macrophages
was regarded to be mild (seen focally in less than 5% of the
overall tissue) (8). A photograph of the pleural surface tak-
en from the video of the thoracoscopy is shown in Figure 4;
by the surgeon’s own account, the pleural surface appeared
to be similar to that seen in 1977. 
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Figure 1) High resolution computed tomography scan slice from 1997
showing multiple thin-walled cysts typical of lymphangioleiomyomatosis

Figure 2) Lung cuts from an abdominal computed tomography scan
performed in 1991. Multiple cysts are evident in the lung bases
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She was started on intramuscular depoprogesterone
injections every three months, with a resulting dramatic
decrease in dyspnea and cough, and improved exercise tol-
erance. These injections were later increased to every six
weeks. She experienced symptomatic improvement from
this therapy. Because her lung function was only minimally
abnormal, no appreciable change in objective testing was
seen with progesterone therapy. The patient continues to
be relatively stable on depoprogesterone and inhaled fluti-
casone for ‘steroid-responsive’ cough, and is able to walk 20
to 30 blocks without stopping. Her most recent pulmonary
function tests show mild expiratory airflow obstruction and
a moderate decrease in the carbon monoxide diffusing
capacity of the lungs. Table 1 shows her most recent pul-
monary function tests, as well as those from 1997, just
before initiation of progesterone therapy.

DISCUSSION
LAM is a non-neoplastic proliferation of atypical smooth
muscle cells that infiltrate the peribronchial, perivascular
and perilymphatic structures of the lung. Symptoms usually
precede any abnormal findings on objective testing, and the
diagnosis is usually delayed for several years after symptom

onset (1-3). Pulmonary function tests may be normal early
in the disease, but eventually show expiratory airflow limita-
tion and hyperinflation (3). The chest radiograph may also
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TABLE 1
The patient’s most recent pulmonary function tests, 
as well as those from 1997, just before initiation of
progesterone therapy

1997 best 2001 best
Test measurement measurement

FVC (L) (% predicted) 2.61 (78) 2.68 (83)

FEV1 (L) (% predicted) 1.70 (66) 1.62 (65)

FEV1/FVC 65 60

TLC (L) (% predicted) 3.74 (78) 4.60 (96)

RV (L) (% predicted) 1.13 (70) 1.93 (116)

DLCO (mL/mmHg/min) (% predicted) 15.3 (58) 11.5 (45)

DLCO/VA (mL/mmHg/min/L) 4.23 (76) 3.12 (78)
(% predicted)

Pulse oximetry (at rest) 97% 96%

Pulse oximetry (exercise) 93% 91%

DLCO Carbon monoxide diffusing capacity of the lungs; FEV1 Forced expira-
tory volume in 1 s; FVC Forced vital capacity; RV Residual volume; 
TLC Total lung capacity; VA Alveolar volume

Figure 3) Top Histology showing the characteristic smooth muscle prolif-
eration related to blood vessels and distal airways, as well as the focal cys-
tic change (Hematoxylin and eosin stain, original magnification ×150).
Bottom Higher power view of the abnormal, whorled smooth muscle pro-
liferation (Hematoxylin and eosin stain, original magnification ×300)

Figure 4) A photograph from the video taken at the time of thoraco-
scopic biopsy. Note the multiple cysts on the pleural surface
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be interpreted as normal for several years after the onset of
symptoms but, with progression of the disease, may show a
fine reticulonodular pattern with microcysts. HRCT scans
demonstrate thin-walled cystic lesions and mosaic areas of
hyperinflation, and the degree of abnormality on HRCT
may relate to the physiological disruption (16). Rupture of
subpleural cysts can cause pneumothorax, and obstruction of
the lymphatic channels can cause chylous pleural effusions.
Diagnosis is made by open lung biopsy, although the classic
HRCT scan appearance in a female patient with a compati-
ble history strongly suggests the diagnosis. 

LAM has been associated with extrapneumonary abnor-
malities, such as renal angiomyolipoma (1,4,7,10) or chylous
ascites (1-5,9). Because of the predilection of the disease for
menstruating females, reports of worsening symptoms with
pregnancy (1,6,11,13), and the finding of estrogen and
progesterone receptors (5) on these atypical smooth muscle
cells, the disease is believed to be hormonally mediated.
Furthermore, LAM has also been reported to be precipitat-
ed by oral contraceptive therapy (9,14,17-19) and to occur
in postmenopausal women taking hormone replacement
therapy (1,3,20,21). Thus, treatments have been focused on
estrogen ablation, and have included treatment with
medroxyprogesterone, tamoxifen and surgical oophorecte-
my, with variable results (1-3,9,11,15,22,23). Lung trans-
plantation is an option for patients with a severe disability
and no response to hormonal manipulation.

Because of the rarity of the disease, large case series have
been difficult to accumulate, and our understanding of the
natural history of LAM comes mainly from a few small case
series (2-4) and individual case reports. LAM has been seen
traditionally as a slowly progressive disease, with death from
respiratory failure usually occurring within 10 to 15 years of
symptom onset (2-4). In 1990, Taylor et al (3) reported a
78% 10-year survival rate in their case series, but only three
of their patients were alive beyond 15 years. However, there
have been reports of a few patients who lived 15 to 25 years
after the onset of symptoms (2-4,6), suggesting that the
prognosis may not always be as grim as traditionally thought. 

The disparity in clinical outcomes may be explained by
the variability of histological abnormalities seen in biopsies
of the lungs of LAM patients. Kitaichi et al (2) proposed a
grading system based on the two major histological features
(extent of cystic lesions and muscle proliferation) when they
found that surgical biopsies showing predominantly cystic
lesions were associated with worse outcomes than biopsies
showing predominantly muscular disease. Matsui et al (8)
graded the severity of disease according to the percentage of
tissue involvement by either cystic lesions or abnormal
smooth muscle cells (LAM cells), both of which are charac-
teristic of the disease. From these findings, they assigned an
LHS of either 1 (less than 25%), 2 (25% to 50%) or 3
(greater than 50%). Mortality correlated with a higher LHS.
Their study demonstrated the need to include both the cysts
and the LAM cell infiltrate in the LHS, because these two
major histological findings were too variable to serve as the
basis for a classification into nodular and cystic types,

although the percentage of the lung biopsy affected by cystic
lesions alone also showed a correlation with the overall sur-
vival of the patients in their study. There was also a correla-
tion between the maximal size of the cysts and patient
survival, which was very close to being statistically signifi-
cant. Accumulation of hemosiderin in lung macrophages was
associated with both higher LHS and increased mortality.
Although the present patient had predominantly cystic dis-
ease on biopsy, the LHS was graded as 1, because the per-
centage of the total area of lung biopsy affected by cystic
lesions and abnormal smooth muscle cells was less than 25%;
the degree of hemosiderosis was mild. In the study by Matsui
et al (8), the category of patients with an LHS of 1 identified
a group of patients who did not die or did not undergo lung
transplantation. Our case supports their observation that the
histological findings of a low LHS and mild hemosiderosis are
associated with a relatively mild clinical course. 

The present patient is notable not only for her long term
survival, but also her relatively preserved lung function and
exercise capacity nearly 30 years after symptom onset (the
first 25 years of which she received no specific therapy).
Although she was not definitively diagnosed until 1997, the
appearance of her pleura at thoracotomy in 1977 is convinc-
ing evidence that her disease was present at that time and
was responsible for her recurrent pneumothoracies.
Furthermore, her left-sided chest pain in 1974 is suspicious
of an undiagnosed pneumothorax at that time.

CONCLUSIONS
We present the case of a patient who was definitively diag-
nosed with pulmonary LAM more than 22 years after the
onset of her symptoms. Her clinical course included two
pregnancies (the first of which was complicated by a pneu-
mothorax and the second by a retroperitoneal hemorrhage
due to an angiomyolipoma), recurrent pneumothoraces, an
angiomyolipoma and persistent exertional dyspnea with
cough. She is now managed with intermittent medroxy-
progesterone therapy, and has enjoyed clinical stability and
a relatively normal exercise tolerance for nearly 30 years
after symptom onset. This is exceptional, because the liter-
ature reveals only a few reports of patients with this disease
living for such a long period of time after symptom onset.
The present case supports the recent report by Matsui et al
(8) that states that the histological findings of a low LHS
and mild hemosiderosis are associated with a relatively mild
clinical course in patients with LAM. 
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