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Introduction

Endometriosis is a benign gynecological 
disorder associated with pelvic pain and infertility, 
primarily affecting women of reproductive age. The 
disease is defined as the presence of functional 
endometrial glands and stroma outside the 
uterine cavity.(1,2) These tissues typically grow 
within the pelvic cavity. However, in extrapelvic 
endometriosis, they grow in other locations, such 
as the pericardium, intestinal tract, and even 
the brain. Thoracic endometriosis is a form of 
extrapelvic endometriosis found in the pulmonary 
parenchymal tissues or pleura(2); it manifests most 
frequently as catamenial pneumothorax (CP), thus 
named in order to reflect its temporal relationship 
with menses and is defined as pneumothorax 
occurring between 24 h before and 72 h after the 
onset of menstruation.(3-5) In the present article, 

we report the magnetic resonance imaging (MRI) 
findings of two patients with pleural endometriosis 
who presented with recurrent pneumothorax.

Case reports

Case 1

A 33-year-old woman presented with significant 
pelvic pain, dyspnea, moderate right-sided 
pleuritic pain, and dry cough 5 years prior; those 
symptoms showed cyclic changes in severity in 
accordance with the menstrual cycle. A chest 
X-ray showed massive right hydropneumothorax, 
and thoracocentesis revealed hemorrhagic fluid. 
The cytology was negative for malignancy. A 
transvaginal ultrasound revealed, in the right 
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hyperintense small nodular lesions (Figure 2), 
which are suggestive of endometriomas.

Thoracocentesis revealed hemorrhagic fluid. 
The examination was negative for mycobacteria, 
fungi, and malignancy. The patient underwent 
VATS, which revealed dark lesions throughout 
the pleura. The lesions were biopsied, and the 
histopathological analysis indicated pleural 
endometriosis. Pleurodesis with tetracycline 
was performed, and the menstruation of the 
patient was suppressed with oral contraceptives. 
At this writing, the patient was under outpatient 
follow-up treatment and remained asymptomatic.

Discussion

The diagnosis of thoracic endometriosis is 
usually based on clinical data and is confirmed 
by the histopathological examination of resected 
specimens.(2) Thoracic endometriosis, manifesting 
most frequently as CP,(4) is more common in 
the third and fourth decades of life. In almost 
all cases, CP is unilateral and right-sided, 
although it can also affect the left lung or be 
bilateral.(4,6) Most patients experience chest pain 
and dyspnea, and many have a known history of 
pelvic endometriosis or infertility. The diagnosis 
of CP should be suspected when the recurrence 
of pneumothorax coincides with the menstrual 
period.(6) Other less common findings include 
hemoptysis and hemothorax.(4,6)

Pathologically, thoracic endometriosis is 
defined by the presence of morphologically normal 
endometrial tissue within the thoracic cavity. 
Regardless of the site, endometriotic foci consist 
of stroma and glands in variable proportions; 
the glands are often dilated and are lined with 
epithelium, the form of which typically ranges 
from pseudostratified cuboidal to cylindrical.(4)

In recent years, MRI of the chest has progressed 
markedly. Because of improvements in speed 
and image quality, MRI is now ready for routine 
clinical use.(7-9) In both of the cases presented 
here, chest MRI revealed hydropneumothorax 
and well-defined, rounded nodules on the 
pleural surface in the right hemithorax. In Case 
1, the pleural effusion had intermediate signal 
intensity on T1-weighted images, suggesting 
high protein content, probably related to 
hemorrhagic products. In Case 2, the pleural 
effusion had high signal intensity, suggesting 
recent hemothorax. The pleural nodules observed 
in Case 1 showed homogeneously high signal 

adnexa, a multiloculated cystic mass suggestive 
of endometrioma, ipsilateral hematosalpinx, and 
hemoperitoneum.

The patient was referred to our institution and 
hospitalized for diagnostic thoracoscopy. Dark 
lesions were observed throughout the pleura. The 
lesions were biopsied, and the histopathological 
analysis indicated pleural endometriosis.

Subsequently, two pleurodeses with tetracycline 
were performed and the menstruation of the 
patient was suppressed (with oral contraceptives) 
for six months. These measures resulted in 
significant symptomatic improvement, although 
a small hydropneumothorax persisted.

The patient remained asymptomatic for 4 years. 
Approximately six months prior to this writing, 
the patient presented with cyclic dyspnea, dry 
cough, and mild pelvic pain, despite her use of 
oral contraceptives. A chest X-ray and a CT scan of 
the chest revealed mild right hydropneumothorax. 
The lung parenchyma was normal. On T1- and 
T2-weighted MRI sequences of the chest, 
performed with and without fat suppression, 
we observed right hydropneumothorax, and 
T1-weighted MRI sequences with fat suppression 
showed hyperintense nodular lesions in the pleura; 
some of those lesions showed restricted diffusion 
(Figure 1), which is suggestive of endometriomas.

The patient underwent video-assisted thoracic 
surgery (VATS). All dark lesions in the pleura 
were resected. The surgery caused significant 
symptomatic improvement, and the patient 
remained asymptomatic at 1 year after the surgery.

Case 2

A 41-year-old woman presented with a 
6-year history of pain in her right shoulder 
during menstruation. She had reported chest 
pain and pleural effusion 1 year prior. During 
clinical examination, right hydropneumothorax 
was identified. Two months prior, another episode 
of chest pain was followed by spontaneous 
pneumothorax and pleural effusion. The patient 
was referred to our institution and hospitalized for 
diagnostic examination. The results of laboratory 
tests were normal. A chest X-ray showed right 
hydropneumothorax.

The patient underwent CT, which revealed 
right hydropneumothorax without focal lesions. 
On MRI scans of the chest, T1- and T2-weighted 
sequences showed right hydropneumothorax with 
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T2-weighted images, without diffusion restriction. 
As in pelvic endometriosis,(1,10) pleural nodules 
of thoracic endometriosis might show different 
signal intensity on T1- and T2-weighted images, 

intensity on fat-suppressed T1-weighted images 
and restricted diffusion on diffusion-weighted 
imaging (DWI). In Case 2, the nodules showed 
heterogeneous signal intensity on T1- and 

Figure 1 - Magnetic resonance imaging (MRI). In A, axial, T1-weighted, out-phase MRI sequence showing 
right hydropneumothorax. The pleural effusion has signal intensity similar to that of muscle, suggesting 
a high protein content related to hemorrhagic products. In B, unenhanced, fat-suppressed T1-weighted 
MRI sequence showing a well-defined, rounded lesion with homogeneous high signal intensity in the right 
hemithorax, abutting the pleura (arrows). In C, diffusion-weighted MRI sequence showing diffusion restriction 
in the pleural lesion (arrows). Endometrioma was confirmed by thoracoscopy.
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demonstrating that MRI is more accurate than 
is CT in the detection of CP. However, to our 
knowledge, there have been no reports discussing 
the MRI signal characteristics of hemorrhage in 
the pleural spaces. The MRI signal intensity of 

as well as variable diffusion restriction, depending 
on the age of the lesion.

Some previous reports have compared MRI 
findings with CT findings in cases of CP.(6,11) Our 
data corroborate the results of those studies by 

Figure 2 - Magnetic resonance imaging (MRI). In A, axial, T2-weighted MRI sequence of the lower third of 
the hemithorax showing right hydropneumothorax. In B and C, respectively, unenhanced T1-weighted and 
fat-suppressed T1-weighted MRI sequences showing high signal intensity of the pleural effusion, suggesting 
recent hemothorax. Note the nodules on the visceral pleural surface in the right hemithorax that show 
heterogeneous signal intensity in the T1-weighted image (arrowheads). Endometriotic nodules and pleural 
hemorrhage were confirmed by thoracoscopy.



Pleural endometriosis: findings on magnetic resonance imaging

J Bras Pneumol. 2012;38(6):797-802

801

MRI is a good option for the characterization of 
pleural endometriotic nodules and hemorrhagic 
pleural effusion.
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hemorrhage was first described in brain tissues; 
however, we can extrapolate some physical 
aspects of the interaction between hemoglobin 
and magnetic field from brain tissue to pleural 
tissue.(12) The MRI signal of hemorrhagic tissues 
depends on the chemical state of iron atoms in 
the hemoglobin molecules and on the integrity of 
erythrocyte membranes.(10) Iron can be diamagnetic 
or paramagnetic, depending on the state of its 
outer electron orbitals. Paramagnetic iron alters 
T1 and T2 relaxation times of water protons 
through magnetic dipole-dipole interactions and 
susceptibility effects.(12,13) Dipole-dipole interactions 
shorten both T1 and T2 relaxation times, but have 
a greater effect on those of T1-weighted sequences.
(13) Our data suggest that pleural lesions exhibiting 
hyperintensity on T1-weighted sequences represent 
these hemorrhagic interactions. These findings 
might be useful for the diagnosis and differential 
diagnosis of CP. A susceptibility effect is present 
when iron atoms are compartmentalized within 
the erythrocyte membrane, causing magnetic 
field heterogeneity with a resulting loss of 
phase coherence and selective shortening of 
the T2 relaxation time.(12,13) Iron becomes more 
homogenously distributed after the degradation 
of erythrocyte membranes, and this effect is 
nullified.(12,13) Our findings probably represent 
that phase of hemoglobin degradation.

One of the most rapidly evolving techniques 
in the MRI field is DWI. This method explores the 
random diffusional motion of water molecules, 
which has intriguing properties depending on the 
physiological and anatomical environment of the 
organism studied. Although DWI has been applied 
in the study of pelvic endometriosis, there have 
as yet been no significant results.(1,10) However, 
our findings demonstrate that DWI might be 
useful for the detection of small endometriomas 
in pleural endometriosis.

In conclusion, pleural endometriosis usually 
presents with hydropneumothorax on chest X-rays 
or CT scans. In addition to the identification 
of hydropneumothorax, T1- and T2-weighted 
MRI sequences can be used in order to identify 
endometriomas presenting as hyperintense nodules. 
In some cases, the restriction of diffusion visible 
on DWI could also be useful for the detection of 
small endometriomas. Pleural effusion might also 
show signal hyperintensity on T1-weighted MRI 
sequences. These findings are probably due to 
the blood component of the lesions. Therefore, 
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