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Case Report
A 48-year-old woman was sent to the 

Emergency Department for further evalu-
ation after being examined in the after-
hours medical clinic. She had presented 
with one week of left-sided cramping 
abdominal pain with nonbloody, non-
bilious emesis, and then developed diar-
rhea alternating with constipation. She 
denied fevers, chills, shortness of breath, 
chest pain, or urinary symptoms, and 
she reported regular menstrual cycles. 
She denied using cigarettes, alcohol, 
or recreational drugs and had no prior 
abdominal surgeries. Her family history 
was unremarkable. On examination she 
had tachycardia with diffuse abdominal 
tenderness and distention. Seven months 
before her presentation she was evaluated 
for right upper quadrant abdominal pain. 
An abdominal ultrasound at that time was 
normal, and the pain eventually resolved 
spontaneously. 

In the Emergency Department, her 
temperature was 37.1°C, blood pressure 
was 147/108 mm Hg, pulse was 97 beats/
min, respiratory rate was 17 breaths/min, 
and oxygen saturation was 99% on ambient 
air. She was alert and oriented and was in 
no distress. Her physical examination was 
notable for a mildly distended abdomen 
with high-pitched bowel sounds. She had 
equal breath sounds bilaterally. Her com-
plete blood count was unremarkable other 
than a mild elevation in her platelet count 
of 573K/µL. Her chemistry panel demon-
strated an increased anion gap metabolic 
acidosis (measured CO

2
, 19 mEq/L; anion 

gap, 19). Her lactic acid was normal. Re-
nal and liver function tests were normal. 
A computed tomography (CT) scan of 
the abdomen and pelvis demonstrated 
small bowel and colonic dilation, with 
concern for an obstructing lesion at the 
distal sigmoid colon (Figure 1A). A small 
right pneumothorax (Figure 1B) was also 
identified. A nasogastric tube was placed 
for decompression. She underwent a  

colonoscopy to evaluate the etiology of her 
bowel obstruction, which revealed extrin-
sic compression causing sigmoid narrow-
ing. The patient subsequently underwent 
a diagnostic laparoscopy and right chest 
tube placement. Laparoscopy revealed 
extensive peritoneal masses with concen-
tric narrowing at the rectosigmoid junction 
with adhesions in the pelvis. Visualization 
was limited owing to the dilated bowel, so 
the decision was made to do exploratory 
laparotomy. She underwent rectosigmoid 
resection, appendectomy, diverting loop 
ileostomy, and total abdominal hys-
terectomy with bilateral salpingo-
oophorectomy. Pathology results were 
consistent with implantation of endometrial 
tissue (Figures 2A and 2B). Given the ex-
tensive endometriosis, it was presumed 
that the pneumothorax was likely cata-
menial in nature. The chest tube was 
removed on postoperative day 2. Her 
diet was slowly advanced and she was 
discharged in good condition 6 days 
after her surgery. 
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Figure 1A. Computed tomography scan 
of the abdomen demonstrating small 
bowel and colonic dilation.

Figure 1B. Computed tomography scan 
of the chest demonstrating a small, 
right-sided pneumothorax.

Abstract
Thoracic endometriosis syndrome is 

the presence of endometrial tissue in or 
around the lung. Thoracic endometriosis 
syndrome consists of four distinct clini-
cal entities: catamenial pneumothorax, 
catamenial hemothorax, hemoptysis, 
and pulmonary nodules. Thoracic 
endometriosis syndrome is a rare and 
complex condition, and diagnosis is 
often delayed or missed by clinicians, 
which can result in recurrent hospi-
talizations and other complications. 
Current treatments include hormone 
therapy and, where warranted, surgical 
intervention. We report the case of a 
48-year-old woman with endometriosis 
causing bowel obstruction and concur-
rent catamenial pneumothorax.

credits available for this article — see page 96.
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General Overview
Endometriosis is the condition wherein 

endometrial tissue is present outside of 
the uterine cavity. It is encountered most 
commonly in pelvic structures such as the 
ovary, uterine ligaments, pelvic perito-
neum, cervix, labia, and vagina.1 Thoracic 
endometriosis syndrome (TES) is the pres-
ence of endometrial tissue in or around 
the lung. TES consists of 4 distinct clinical 
entities: catamenial pneumothorax (CP), 
catamenial hemothorax (CHx), hemop-
tysis, and pulmonary nodules. Although 
endometriosis in general can affect up 
to 15% of women in their reproductive 
years, TES remains an exceedingly rare 
condition.2,3 

Described as early as 1912 by Hart,4 
endometriosis is documented as caus-
ing pulmonary lesions consisting of 
endometrial glands and stroma.5 In 1938, 
Schwartz6 described a woman with ingui-
nal node endometriosis with hemoptysis 
with a “lung tumor” that bled with every 
menstrual cycle. Since then, endome-
triosis has been documented in the lung, 
bronchi, pleura, and diaphragm. In the 
past 100 years, there has been improved 
understanding of the prevalence, clinical 
manifestations, diagnosis, and treatment 
of TES. The two largest retrospective 
studies in this period noted the peak 
incidence of TES occurs between ages 30 
to 35 years, with CP the most common 
presentation of TES.7,8 

It remains unclear how endometrial 
tissue migrates to the thoracic cavity. In 
1927, the concept of retrograde menstrua-
tion, or the reflux of endometrial tissue 
from the uterus to the peritoneum via 
the fallopian tubes, was introduced as 
the etiology of peritoneal endometrial 
implants.9 Once in the peritoneal cavity, 
endometrial tissue was thought to travel 
to the thorax via diaphragmatic fenestra-
tions.2,3,10,11 These fenestrations were be-
lieved to be either congenital or the result 
of direct erosion by endometrial implants12 
and could be as large as four inches in 
diameter11 (Figure 3). Alternative theories 
for the presence of endometrial tissue in 
the lungs have been presented, including 
coelomic metaplasia, or the transforma-
tion of peritoneal/pleural epithelium into 
endometrial tissue under the influence of 
physiologic stimuli.1,3 This theory explains 
the presence of endometrial tissue in  

patients without a uterus including men 
on prolonged estrogen therapy.13 Howev-
er, it fails to explain the right-sided thorax 
predominance seen in most TES cases. 
An additional theory is that endometrial 
transplantation occurs through lymphatic/
vascular microembolization, explaining 
the presence of both intrapulmonary and 
other extra-uterine sites of implantation.3 

TES occurs almost exclusively in the 
right hemithorax (approximately 95% 
of cases).7,8 There are several potential 
reasons for this laterality. Physiologically, 
peritoneal fluid moves in a clockwise 
fashion from the pelvis along the right 
paracolic gutter to the subphrenic space. 
Endometrial tissue located within the peri-
toneum likely follows the same directional 
flow, landing more commonly on the right 
hemidiaphragm. Once there, the falciform 
ligament prevents further travel of tissue 

to the left. Additionally, interperitoneal 
pressure variation with respiration causes 
the right hemidiaphragm to contract 
against the liver, known as the “piston 
effect,” which potentially allows for en-
dometrial implantation and/or migration 
across the diaphragm. Finally, although 
congenital diaphragmatic hernias are 
far more common on the left side, con-
genital diaphragmatic defects, particularly 
fenestrations, are known to occur more 
commonly on the right, leading to the 
right-sided predominance of TES.14

Specific Clinical Entities
Catamenial Pneumothorax

CP is responsible for only 2.5% to 5% 
of cases of women with spontaneous 
pneumothorax10,15 even though it accounts 
for 73% of the cases of TES.7 The first case 
of CP was described by Maurer et al12 in 
1958, but the term catamenial pneumo-
thorax was not introduced until 1972.16 
CP is typically defined as spontaneous 
and recurrent pneumothorax occurring 
within 72 hours from the onset of men-
struation.7,10 According to Karpel et al,17 
the number of recurrent pneumothoraces 
can range from 2 to 42 per patient.

Three theories have developed to 
explain this entity. The first is transdia-
phragmatic passage, or movement, of air 
from the vagina to the peritoneum via the 
fallopian tubes, and subsequently to the 
thorax via diaphragmatic fenestrations. 
This is thought to occur during the men-
strual cycle when the cervical mucus plug 
is absent.3,12,14 The second is air leakage 
triggered by sloughing of the endome-
trial implants located on the pleura.3,14 
The third proposes a hormonally medi-
ated mechanism in which high levels of 

Figure 2A. High-power photomicrograph 
of bowel endometriosis (haematoxylin and 
eosin stained; original magnification 40x). 

Printed with permission from Danielle MP Cronin, MD.

Figure 2B. Low-power photomicrograph 
of bowel endometriosis (haematoxylin and 
eosin stained; original magnification 20x). 

Printed with permission from Danielle MP Cronin, MD.

Figure 3. An example (not from 
our patient) of large diaphragmatic 
fenestrations. 

Reprinted from the Journal of Emergency Medicine, 
43(1), Makhija Z, Marrinan M, A case of catamenial 
pneumothorax with diaphragmatic fenestrations, 
e1-3, 2012, with permission from Elsevier.
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prostaglandin from thoracic endometrial 
implants cause vascular and bronchiolar 
vasoconstriction, leading to ischemic 
injury and ultimately causing alveolar 
rupture and subsequent air leakage.14 The 
etiology of CP is likely multifactorial given 
that none of these theories alone accounts 
for the varied clinical presentations of CP. 

Patients with CP most often report 
right-sided pleuritic chest pain and 
dyspnea.2,14 One study found that right 
scapular pain was highly specific for the 
diagnosis of CP.18 Accurate diagnosis is 
enhanced by heightened clinical suspicion 
regarding women in their reproductive 
years who present with chest pain or 
spontaneous pneumothorax. 

Catamenial Hemothorax
CHx accounts for approximately 14% 

of cases of TES3,7 but overall is a very rare 
cause of pleural effusions. As with CP, 
the right hemithorax is involved in most 
cases, although both bilateral19 and left-
sided CHx have been described.20 Clinical 
presentation typically includes acute onset 
of chest pain and dyspnea. Diagnostic 
imaging reveals pleural effusions ranging 
from 200 mL to 2000 mL in size.19 CHx is 
associated with pelvic/pleural endome-
trial implants and diaphragmatic defects 
as seen on thorascopy,7,21 indicating that 
the pathogenesis likely involves migration 
of endometrial tissue from the pelvis to 
the thorax, consistent with the theory of 
retrograde menstruation.

Catamenial Hemoptysis
Catamenial hemoptysis (CHy) is an un-

common manifestation of TES, account-
ing for only 7% of cases, and is rarely 
mentioned in the general differential 
diagnosis of hemoptysis. Unlike other 
forms of TES, pleuritic chest pain is not a 
common clinical presentation. Symptoms 
may not occur with every menstrual cycle 
although they can still occur frequently 
throughout a person’s lifetime. One 
woman was reported to have hemoptysis 
with more than 200 menstrual cycles.22 It 
is presumed to be caused by endobron-
chial or parenchymal endometrial tissue 
deposits,23 the presence of which is best 
explained by the microembolization 
theory. In a small retrospective study of 
patients with CHy in South Korea, 16 of 
19 study subjects had a history of ob-

stetric or gynecologic procedures before 
developing hemoptysis.23 Interestingly, 
this supports the notion that trauma and 
uterine manipulation are predisposing 
factors for microembolization.7 Although 
no deaths from CHy have been reported, 
it may be life threatening owing to its 
associated risk of asphyxiation.23

Pulmonary Nodules
Pulmonary nodules are a rare effect of 

TES, accounting for approximately 6% of 
cases of TES.7 As such, TES is almost never 
mentioned as a possible cause of a newly 
discovered pulmonary nodule. The most 
common clinical manifestation of TES 
lung nodules is hemoptysis, because the 
proliferating endometrial implant(s) may 
communicate with a nearby bronchus, 
but the nodules are often asymptomatic.7 
Pulmonary nodules appear to occur 
more frequently in older women (mean 
age, 38 to 39 years) compared with the 
other manifestations of TES (mean age, 34 
years).5,7,8 The endometrial implants may 
be surrounded by fibrotic tissue and there-
fore can present as a mass or infiltration 
on lung imaging that can be mistaken for 
malignancy. In one report, a pulmonary 
nodule appeared as a well-demarcated 
subpleural ovoid tumor with cavitation.24 
Symptoms do not necessarily correlate 
with menses, which may delay diagnosis. 

Diagnosis
Heightened clinical suspicion is the 

key to diagnosis of TES. A woman in 
her reproductive years who reports chest 
pain, dyspnea, or cough around the time 
of her menstrual cycle should clue the 
physician to the possibility of TES. Physi-
cal examination may reveal diminished 
or absent breath sounds on the affected 
side, suggesting pleural effusions and/or 
pneumothorax. Chest radiography may 
reveal pneumothorax, pleural effusions, 
or pulmonary nodules.

Both CT and magnetic resonance imag-
ing have been shown to be useful in the 
diagnosis of TES. CT imaging may reveal 
diaphragmatic endometrial implants as 
hypo-attenuating areas or identify single 
or multiple pulmonary nodules. Unfor-
tunately, findings on CT in patients with 
hemoptysis are nonspecific but may some-
times be represented as a focal ground-
glass opacity or consolidation.25 One study 

of five women with CHy found CT scans 
performed during and two weeks after 
the menstrual cycle allowed for precise 
perioperative localization of parenchymal 
endometrial tissue.26 Magnetic resonance 
imaging may be superior to CT not only 
because of less radiation exposure but 
also in differentiating pleural from paren-
chymal implants.27 Endometrial 
implants on magnetic resonance 
imaging, however, will be hyper-
intense, not hypoattenuating as 
seen on CT.25

There is a limited role for 
bronchoscopy in diagnosis be-
cause most pathologic features 
are located in the peripheral 
lung. However, Hao-Chen et al28 
found that bronchoscopy was 
useful if performed within 1 to 
2 days of the onset of menses. 
Shiota et al29 were able to make 
the diagnosis of pulmonary 
endometriosis by cytologic examination 
of bronchial washings, although earlier 
studies indicated that the diagnostic yield 
of bronchial brushings or washing is very 
low.7,29 Additionally, bronchoscopy may 
play a role in the localization of a bleeding 
lobe or segment of the lung in CHy cases.3

Video-assisted thorascopic surgery al-
lows direct visualization of the lung and 
diaphragmatic surfaces, and descriptions 
of the findings include perforations on 
the surface of the diaphragm, brown and 
violet endometrial deposits, and larger 
masses.3,30,31

Treatment
The cornerstone of TES management 

is the suppression of ovarian estrogen 
secretion, commonly with oral contra-
ceptives, progesterone agents, danazol, 
or gonadotropin-releasing hormone 
(GnRH) agonists. Since 1994, the latter 
2 have been used the most frequently. 
GnRH analogs cause GnRH receptor 
down-regulation, creating reversible 
hypogonatrophic hypogonadism, mak-
ing it the treatment of choice for women 
wishing to preserve fertility. Although it 
is conveniently administered via monthly 
intramuscular depot injections, it is ex-
pensive and requires a long duration of 
therapy to achieve control.14 Danazol 
directly prevents the midcycle luteinizing 
hormone surge, resulting in anovulation 

A woman in her 
reproductive 
years who 

reports chest 
pain, dyspnea, 

or cough around 
the time of her 
menstrual cycle 
should clue the 
physician to the 

possibility of TES.
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and thereby decreasing the secretion of 
estradiol. The optimal duration of both 
therapies is uncertain.14 Unfortunately, 
treatment with hormonal therapy alone is 
associated with a recurrence rate exceed-
ing 50% within 6 months after treatment 
was stopped.7,8,14,32 Because there has been 
no demonstrated difference in efficacy be-
tween these drugs, the drug cost, patient 
preference, and side effects such as hot 
flashes, depression, and osteoporosis may 
dictate which agent to use.32,33 

Hysterectomy with bilateral salpingo-
oophorectomy, although effective, results 
in permanent infertility and does not ad-
dress dormant endometrial implants that 
may become active with administration of 
exogenous estrogen.7,14,20

Patients for whom hormonal therapy 
has failed may benefit from surgical 
treatment. This is best accomplished by 
video-assisted thorascopic surgery, which 
allows multiple treatment modalities to be 
implemented: 1) resection of areas of the 
lung and diaphragm where endometrial 
implants are present24,32,34; 2) closure of 
diaphragmatic fenestrations with mechani-
cal staplers, sutures,24,32 or placement of 
a diaphragmatic patch21; and 3) abrasive 
mechanical pleurodesis32,35 and chemical 
pleurodesis with tetracycline, minocy-
cline, or talc.7,32,34 Ikeda et al36 found that 
the use of polyglactin mesh on the lung 
and polyglycolate felt on the diaphragm 
(causing fibrotic adhesions) was success-
ful in treating 4 patients with CP, all of 
whom remained symptom free for 5 years 
after surgery. According to Härkki et al,37 
the ideal surgical approach would entail 
maximizing pleural adhesion to the tho-
racic wall, removing any potential space 
for pathologic features. Because of its 
ability to address most of the intrathoracic 
pathologic features, a surgical approach 
has been suggested to be superior to 
hormonal therapy alone.7,32 However, it 
has also been shown that surgical treat-
ment followed by hormonal therapy was 
associated with no recurrence in a follow-
up period as long as 45 months,38 and 
therefore, a combination of surgical and 
hormonal therapy may be the preferred 
approach for treatment and prevention.

Of note, once the diagnosis of TES is 
established, it is prudent to have proper 
gynecologic follow-up for these patients 
because TES can be a marker of concur-

rent severe pelvic endometriosis, which 
potentially has serious implications on 
a woman’s fertility and overall health.39

Conclusion
Because TES is a rare and complex 

condition, diagnosis is often delayed or 
missed by clinicians. To avoid such issues 
and implement appropriate treatment, a 
high index of suspicion is essential in any 
woman of reproductive age or receiving 
hormone replacement therapy who is ex-
periencing cyclical chest pain, dyspnea, 
and/or hemoptysis. Hormone therapy is 
a suitable first-line treatment because it 
is less invasive and can preserve fertil-
ity. However, surgical intervention is 
available for women for whom medical 
therapy fails or who have a high burden 
of disease. v
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Journey

From childhood to maturity	
And youth to age;	

From innocence to knowing;	
From foolishness to discretion,	
And then, perhaps, to wisdom;	
From weakness to strength—	

And often back again;	
From health to sickness,	

And back, we pray to health again …

Birth is a beginning	
And death is a destination	

And life is a journey.

— Jewish prayer as recited in Synogogue




