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Definition of catamenial pneumothorax (CP)

CP is defined as spontaneous recurrent pneumothorax, 
occurring in women of reproductive age, in temporal 
relationship with menses (1-21). 

The relationship of CP with significant lung disease 
(including chronic obstructive pulmonary disease, acute 
asthma, and bullous disease) has not been investigated, 
but pneumothoraces considered secondary to a known 
underlying lung disease has not been classified as catamenial 
(3,5,20). Nevertheless, co-existence of CP and a known 
underlying lung disease cannot be excluded. Co-existence 
of cystic fibrosis and endometriosis-related CP and 
haemoptysis has been reported in a patient (22). 

At least one recurrence is required (at least two episodes 

of pneumothorax in total) to fulfill the definition criteria. 
Nevertheless, the mean number of recurrences of surgically 
treated patients is usually higher (3,11,12,20). 

CP is a syndrome generally considered to occur in 
ovulating women, while women during pregnancy, 
menarche and on ovulatory suppressants (such as 
contraceptive medication) are generally not considered 
subject to it (23). Nevertheless, there are rare case reports 
of “CP” in women on ovulatory suppression (23) and during 
pregnancy (24).

Temporal relationship of CP with menses

The word “catamenial” is derived from the Greek word 
“katamenios” meaning monthly occurrence. The CP has been 
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described as “correlated”, “timed”, and “associated” with, 
“corresponding to” “accompanied by” “in association with” 
“in synchrony with” menses or menstruation or the menstrual 
cycle (11-13,16,17,24,25). It has also been described as 
occurring “simultaneously with the menstruation” (26), “in the 
few hours after menstruation” (27),  “during menstruation” (18), 
“only at the time of menstrual flow” (28), but also “during or 
preceding” (10,11), “during or following” (17) menstruation, 
“at or around the onset of menses” (29), and “close to 
menstrual periods” (14). Some authors defined the exact 
temporal relationship of CP with menses (1,3-5,8,13-15,17,27). 
The wider time periods defined were 72 hours before or after 
the onset of menstruation (14,15) or “within 5 to 7 days of 
menses” (1) (Table 1). 

Laterality of CP

In the vast majority of CP cases (87.5-100%) the right side 
is involved (5,12,13,15,17,19,20,24,26,27), but CP can be 
left sided (30) or bilateral (31,32).

Endometriosis, thoracic endometriosis, thoracic 
endometriosis syndrome

CP is associated with thoracic and pelvic endometriosis, 
although endometriosis is not universally documented 
(1-9,11-18,20,23,30,31,33-35). Endometriosis is defined 
as the presence of ectopic endometrial tissue (stroma 
and glands) outside the uterine cavity (Table 2). It is 
considered an enigmatic disease of unclear aetiology 
and difficult management. The most common form is 
pelvic endometriosis, usually manifested with pelvic 
pain (mid-cycle pain, dysmenorrhoea, dyspareunia) and 
infertility (36). Thoracic endometriosis is defined as the 
presence of ectopic endometrial tissue into the thoracic 
cavity, which is the most frequent extra-pelvic location 
of endometriosis (35). Thoracic endometriosis has been 
considered as histologically “proven” after identification 
of endometrial stroma and glands in the thoracic lesion(s) 
(5,7,17,20,36), and as “probable” after identification of 
stroma only (5) (Table 2).

“Probable” thoracic endometriosis:  presence of 
endometrial stroma only (5), pathologic criteria for thoracic 
endometriosis: presence of both endometrial stroma and 
glands, or stroma only staining positively with estrogen/
progesterone receptors (7). Thoracic endometriosis affects 
the right hemithorax in 85-90% of cases (33,34).

Spontaneous pneumothorax is the most common 

clinical manifestation of thoracic endometriosis (5,37), 
occurring in 72-73% of patients (33,34), followed by 
catamenial haemoptysis, catamenial haemothorax and 
endometriotic thoracic nodules (34). The mean age at 
presentation of thoracic endometriosis is 34-35 years 
(33,34,37).  Catamenial haemoptysis occurs at a younger 
mean age than CP (33). Joseph et al. [1996] (33) used the 
term “thoracic endometriosis syndrome” to include the 
clinical manifestations of thoracic endometriosis, mainly 
CP, haemoptysis, haemothorax, and lung nodules, but also 
catamenial chest pain and pneumomediastinum.  Thoracic 

Table 1 Temporal relationship of CP with menstruation

First author, publication 

year

Spontaneous recurrent 

pneumothorax occurring within

Fonseca, 1998 (1) 5-7 days after the onset of 

menstruation

Blanco, 1998 (27) 48-72 hours after the onset 

menstruation

Alifano, 2003 (3), Alifano 

2006 (4) 

72 hours after the onset of 

menstruation 

Alifano, 2007, 2011 (5,8) 
 Rousset-Jablonski, 2011 (7) 

24 hours before and 72 hours 

after the onset of menstruation 

Marshall, 2005 (13) 72 hours and occasionally 

96 hours after the onset of 

menstruation

Peikert, 2005 (14), Leong, 

2006 (15) 
72 hours before or after the 

onset of menstruation 

Ciriaco, 2009 (17) 24-72 hours after the onset of 

menstruation

CP, catamenial pneumothorax.

Table 2 Histologically documented endometriosis and thoracic 
endometriosis (5,7,17,36)

Endometriosis Presence of endometrial tissue 

(stroma and glands) outside the 

uterine cavity

Thoracic endometriosis Presence of endometrial tissue 

(stroma and glands)* inside the 

thoracic cavity (the diaphragm, the 

visceral pleura, the parietal pleura, 

the lung)

*, “Proven” thoracic endometriosis: presence of both 

endometrial stroma and glands (5,17). 
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endometriosis has been revealed in a significant percentage 
of ovulating women referred for surgical treatment of 
recurrent spontaneous pneumothorax, being mainly 
related with catamenial, but also with non CP (7,20). In a 
recent retrospective study of a referral center by Rousset-
Jablonski et al. (7), among 156 premenopausal women who 
were surgically treated for spontaneous pneumothorax, 
histologically documented thoracic endometriosis was found 
in 23.1% (36/156) of all patients (including catamenial 
and non CP patients), being 6.5 times more frequent in 
patients with catamenial than in patients with non CP. 
Pelvic endometriosis was found in about 50% of cases of 
thoracic endometriosis, with wide variation among studies  
( 1 1 - 1 3 , 2 6 , 2 7 ) .  I n  t h e  a n a l y s i s  o f  1 1 0  t h o r a c i c 
endometriosis cases by Joseph et al.  [1996], pelvic 
endometriosis was found in 84% (51/61) of investigated 
patients with thoracic endometriosis (33). There was 
a significant relationship between pelvic and thoracic 
endometriosis ,  with a  peak  incidence of  thoracic 
endometriosis occurring about 5 years later than the peak 
incidence of pelvic endometriosis (33,37).  Catamenial 
haemoptysis was most often associated with pelvic 
endometriosis compared with other manifestations of 
thoracic endometriosis (including CP) (33). 

Thoracic and pelvic endometriosis in patients 
with CP

Although CP is the most frequent clinical manifestation of 
thoracic endometriosis, clinical, macroscopic and furthermore 
histological evidence of thoracic endometriosis has not 
been revealed in all cases of CP (3-5,7,8,12-14,17,20,33,34). 
According to the review by Korom et al. (12), thoracic 
endometriosis was found in 52.1% (73/140) of surgically 
treated patients with CP (for whom description of the 
lesions was available). 

According to Alifano (6), histological evidence of 
thoracic endometriosis can be found in most CP patients 
undergoing surgery. Histologically confirmed thoracic 
endometriosis was revealed in 87.5% (7/8) and in 64.86% 
(24/37) of surgically treated CP patients included in 
the prospective and retrospective studies (respectively) 
of a referral centre (3,7).  CP has been associated 
with clinically and/or histologically diagnosed pelvic 
endometriosis in 20-70% of CP cases (7,11-13,17,33,37). 

The wide variation may be explained by the diversity of 
the investigation for it. 

Thoracic endometriosis in patients with non CP

Thus, thoracic endometriosis can be found in most, but 
not all cases of CP. Furthermore, there are cases of non-
CP (occurring in the intermenstrual period) that are 
associated with thoracic endometriosis (5,7,20,24). As 
endometriosis-related pneumothorax can be defined 
spontaneous pneumothorax associated with findings 
of thoracic endometriosis. The presence of catamenial 
character (although common) is not required.  In the 
recent retrospective study of a referral center by Rousset-
Jablonski et al. (7) among 156 premenopausal women who 
were surgically treated for spontaneous pneumothorax, 
histologically confirmed thoracic endometriosis was found 
in 10% (12/119) of women with non CP.

Catamenial and/or endometriosis related 
pneumothorax

Thus, the CP (occurring in temporal relationship with 
menses) can be thoracic endometriosis-related or non 
endometriosis-related (5,7,20,24). Similarly, the non-
CP (occurring in the intermenstrual period) can be 
endometriosis-related or nonendometriosis-related 
(5,7,20,24). 

Finally, endometriosis-related pneumothoraces can be 
catamenial or non-catamenial (5,7,20,24) (Table 3).

Pneumothoraces with catamenial character (with or 
without evidence of thoracic endometriosis) as well as 

Table 3 Classification of recurrent spontaneous pneumothoraces 
occurring in women of reproductive age referred for surgical 
treatment, in the absence of a known underlying disease (5,7) 

Definition Criteria

Catamenial-

endometriosis-related 

Recurrent, in temporal relationship 

with menses with evidence of 

thoracic endometriosis

Catamenial/

nonendometriosis-

related 

Recurrent, in temporal relationship 

with menses without evidence of 

thoracic endometriosis

Non-catamenial/

endometriosis-related 

Occurring in the intermenstrual 

period with evidence of thoracic 

endometriosis

Non-catamenial/

nonendometriosis-

related 

Occurring in the intermenstrual 

period without evidence of thoracic 

endometriosis
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pneumothoracies with evidence of thoracic endometriosis 
(with or without catamenial character) can be classified 
under the term catamenial and/or endometriosis related 
pneumothorax (including the first three categories of Table 3). 

Despite the definitions, it seems that in the literature 
pneumothoracies are diagnosed as “catamenial” without 
strict relationship with menses [even when occurring 
during pregnancy (24)], and as “endometriosis-related” 
without histologic evidence of endometrial glands or even 
stroma, based on clinical and macroscopic surgical findings 
(20,21,38,39). 

Incidence of catamenial and/or endometriosis 
related pneumothorax

CP was generally considered a rare entity, with an 
incidence of less than 3-6% among women suffering of 
spontaneous pneumothorax. Decreased disease awareness 
and underdiagnosis may have accounted for it (3,5,6,10-
13,15,17,20,23,27,40,41). 

Nevertheless,  the incidence of catamenial and/or 
endometriosis related pneumothorax was much higher 
among women of reproductive age referred for surgical 
treatment of recurrent spontaneous pneumothoraces, 
fluctuating between 18% and 33% (5-7,13,17). 

In the recent retrospective study of a referral center 
by Rousset-Jablonski et al. (7), among 156 premenopausal 
women who were surgically treated for spontaneous 

pneumothorax, 31.4% (49/156) could be classified 
as catamenial and/or thoracic endometriosis related 
pneumothorax (Table 4). 

CP was defined as recurrent (at least two episodes in 
total), spontaneous pneumothorax occurring in women of 
reproductive age with 24 hours before and 72 hours after 
the onset of menses (7). 

The diagnosis of thoracic endometriosis was made after 
histologic documentation of both endometrial stroma and 
glands in thoracic lesion(s) or histologic documentation of 
stroma only staining positively with estrogen/progesterone 
receptors (7). 

The presence of catamenial character and/or thoracic 
endometriosis among women with recurrent spontaneous 
pneumothoraces has been underdiagnosed. Previously 
unidentified thoracic endometriosis was revealed at re-
operation in patients with recurrent pneumothoraces after 
unsuccessful thoracoscopic or open procedures (8,12,20). 
In a retrospective study by Alifano et al. (8), among 35 
women of reproductive age that underwent reoperation 
for recurrent spontaneous pneumothorax, evidence of 
thoracic endometriosis was revealed only at reoperation in 
13 patients (37%). In those patients the initial diagnoses 
were catamenial non endometriosis-related pneumothorax 
(eight cases) and “idiopathic” pneumothorax (four cases). 
Underdiagnosis of thoracic endometriosis can be attributed 

to decreased disease awareness, incomplete search for the 
lesions, but also to the catamenial and long term variations 
in the size, appearance and number of the lesions (20). 

Aetiopathogenetic theories of catamenial and/or 
endometriosis related pneumothorax

The aetiopathology of catamenial and/or endometriosis-
related pneumothorax remains obscure, although various 
theories have been suggested to explain it. 

According to the “physiologic hypothesis” vasoconstriction 
and bronchospasm, caused by high levels of circulating 
prostaglandin F2 during menses, may induce alveolar 
rupture, and pneumothorax. Pre-existing bullae and/or 
blebs may be more susceptible to rupture during menstrual 
hormonal changes. Absence of characteristic lesions in a 
significant number of patients supports the “physiologic” 
theory (3,11,12,15,20,31).

According to the “metastatic or lymphovascular 
microembolizat ion theory”,  metastat ic  spread of 
endometrial tissue through the venous or the lymphatic 
system to the lungs, and subsequent catamenial necrosis 

Table 4 Classification of spontaneous pneumothoraces 
occurring in women of reproductive age, who underwent 
surgical treatment in a referral center [n=156, Rousset-Jablonski 
et al. (7), 2011]

Classification Percentage (%)

Catamenial 23.7

Catamenial/thoracic endometriosis-related 15.4*

Catamenial/non thoracic endometriosis-

related

8.3*

Non catamenial 76.3

Non-catamenial/thoracic endometriosis-

related

7.7*

Non-catamenial/non thoracic 

endometriosis-related

68.6

Total 100

*, means the patients had catamenial/thoracic endometriosis-

related-related pneumothorax.
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of endometrial parenchymal foci that are in proximity 
to the visceral pleura cause air leaks and pneumothorax. 
Centrally located parenchymal foci result in haemoptysis 
(3,9,11,12,15,20,31,33). Endometrial foci in the lung 
parenchyma, but also in the brain, knee, and eye support 
the “metastatic theory” (13).

According to the “transgenital-transdiaphragmatic 
passage of air theory”, atmospheric air passes from the 
vagina to the uterus, through the cervix (due to absence 
of cervical mucous during menses), subsequently to the 
peritoneal cavity through the fallopian tubes, and finally 
to the pleural space through congenital or acquired 
(secondary to endometriosis) diaphragmatic defect(s) 
(3,11,12,15,20,31).

The transgenital-transdiaphragmatic passage of air theory 
has been supported by rare cases of concurrent (42,43) 
or alternating episodes CP and pneumoperitoneum (44), 
and a rare radiologic finding of small diaphragmatic 
defects (attributed to air “bubbles” passing from the 
peritoneum to the thoracic cavity) associated with 
homolateral CP (45). Recurrences of pneumothorax after 
hysterectomy, fallopian tube ligation, and diaphragmatic 
resection with postoperative total adhesion of the lung basis 
to the diaphragm provide strong evidence that this theory 
cannot explain all the CP cases (8,12,20,32). 

According to the “migration theory”, retrograde 
menstruation results in pelvic “seeding” of endometrial 
tissue and migration of it through the peritoneal flow to 
the subdiaphragmatic areas. Most endometrial tissue is 
implanted to the right hemidiaphragm, due to preferential 
flow of the clockwise peritoneal circulation through the 
right paracolic gutter to it, and the “piston” action of the 
liver. Subsequent catamenial necrosis of the diaphragmatic 
endometrial implants produces diaphragmatic perforation(s). 
Then endometrial tissue passes through the created 
diaphragmatic perforation(s) and spreads into the thoracic 
cavity. Implantation of ectopic endometrial tissue to the 
visceral pleura and subsequent catamenial necrosis, results 
in rupture of the underlying alveoli, and pneumothorax 
(3,11,12,15,20,31,33). Co-existence of red, as well as brown 
(sloughed) endometrial diaphragmatic implants, along with 
diaphragmatic perforations (46), and presence of endometrial 
tissue at the edges of the diaphragmatic perforations in many 
cases of CP (11), the presence of disrupted elastic fibers 
on the visceral pleura close to endometrial tissue, and the 
presence of endometrial tissue near bleb(s) and/or bulla(e) 
may illustrate successive parts of the pathologic process of 
the migration theory (20,30). 

To explain findings of thoracic endometriosis in 
pneumothoraces occurring in the intermenstrual 
period, Yoshioka et al. (24) suggested that non-camenial 
endometriosis-related pneumothorax can be attributed 
to formation of pulmonary cysts due to pulmonary 
endometriosis, and later rupture of those cysts occurring 
unrelated to the menstrual cycle. Another explanation 
can be late apoptosis of visceral pleural and/or superficial 
parenchymal endometrial implants that undergo sloughing 
rather than acute necrosis (20). 

Clinical manifestations and diagnosis

The typical clinical manifestation of CP involves 
spontaneous pneumothorax preceding or in synchrony with 
menses, usually presented with pain, dyspnoea and cough. 
Scapular and/or thoracic pain preceding or in synchrony 
with menses, history of previous episode(s) of spontaneous 
pneumothorax [with or without previous operation(s)/
intervention(s)], primary or secondary infertility, history 
of previous uterine surgical procedure or uterine scraping, 
symptoms and/or diagnosis of pelvic endometriosis, and 
rarely history of catamenial haemoptysis or catamenial 
haemothorax may be present (1-20).

These symptoms and medical history should be 
systematically searched (7). In their presence the suspicion 
for catamenial and/or thoracic endometriosis-related 
pneumothorax should be increased, while in their absence it 
should not be excluded (20).

Presentation in the intermenstrual period should not 
exclude the diagnosis of non-catamenial endometriosis-
related pneumothorax, even in the absence of symptoms 
and/or diagnosis of pelvic endometriosis (5,20,47). 

Catamenial pneumothoraces are usually mild or 
moderate, but they can rarely be life-threatening (as in a 
case of widespread thoracic endometriosis after previous 
operations) (48). 

The mean age of women with catamenial and/or thoracic 
endometriosis-related pneumothorax who undergo surgery 
is 34-37 years (5,7,11,12). 

Catamenial and/or thoracic endometriosis-related 
pneumothorax can have very rare presentations. A case of 
catamenial pneumoperitoneum mimicking acute abdomen in 
a woman with multiple episodes of catamenial endometriosis-
related pneumothorax (44), a few cases of co-existent 
pneumoperitoneum and catamenial endometriosis-related 
pneumothorax (42,43), and a case of spontaneous endometriosis-
related diaphragmatic rupture with pneumothorax and 
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pneumoperitoneum have been reported (21). 
The diagnosis of CP depends mainly on the medical 

history (synchronicity with menses), while the diagnosis 
of endometriosis-related pneumothorax is based on 
careful intra-operative visual inspection and appropriate 
histological examination of the characteristic lesions, both 
of which largely rely on disease awareness, and can be easily 
missed (8,12,20,49).

Imaging diagnostic criteria 

Chest radiography, less often computed tomography 
(CT), and rarely magnetic resonance imaging (MRI) are 
performed. There are no specific imaging diagnostic criteria. 
Pneumothoraces can be of any size, usually right sided, but 

also left sided or bilateral. A basal air-fuid level may be present. 
Haemopneumothorax of various size and mediastinal shift 
may or may not be present (1,20) (Figure 1). In case of previous 
operation/intervention there may be loculation(s) (48). 

Care fu l  inspect ion  o f  the  homola tera l  to  the 
pneumothorax hemi-diaphragm on chest X-ray may rarely 
reveal small diaphragmatic defect(s), corresponding to 
diaphragmatic perforation(s) (45), or a round opacity on 
the right hemidiaphragm corresponding to liver protrusion 
through a large diaphragmatic defect (38). “Nodular 
appearance” of the right hemidiaphragm on chest X-ray and 
CT due to partial intrathoracic liver herniation through 
large confluent diaphragmatic defects (20,39) have been 
reported (Figures 2-4). A diaphragmatic mass on CT (17), 
and pleural masses on MRI attributed to endometriosis 

BA

C D

Figure 1 Right-sided catamenial pneumothoraces of various sizes, presence of basal air-fluid level, and absence of mediastinal shift, on 
posteroanterior chest radiograms (erect position). (A) Small apical pneumothorax; (B) medium-sized apical and basal (subpulmonary) 
pneumothorax; (C,D) large pneumothoraces with hilar lung collapse (visceral pleural line-red arrows, air-fluid level-blue arrows).
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Figure 2 A rare finding revealed on posteroanterior chest 
radiogram of a patient with catamenial  pneumothorax. 
Magnification of the right hemidiaphragm and the lower lung field 
projection on the anteroposterior radiogram depicted in Figure 
1D. Multinodular appearance of the right hemidiaphragm due to 
multiple confluent diaphragmatic fenestrations and intrathoracic 
liver protrusion in a patient with catamenial pneumothorax 
(diaphragmatic “nodules”-black arrows, visceral pleural line-red 
arrows, air-fluid level-blue arrow).

Figure 3 A rare finding of diaphragmatic “nodules” in a 
patient with catamenial pneumothorax, due to intrathoracic 
liver herniation through multiple confluent diaphragmatic 
fenestrations, on transverse plane of thoracic contrast computed 
tomography (supine position), showing the lesions revealed on 
anteroposterior radiogram depicted in Figures 1D,2. A large right-
sided pneumothorax, with a posterior air-fluid level (denoting 
a small quantity of pleural fluid), and five “nodules” of circular 
contour and various sizes located and at the central tendon of the 
right hemidiaphragm (representing intrathoracic liver protrusion 
through multiple confluent diaphragmatic defects) can be noted. 

Figure 4 A rare finding of diaphragmatic “nodules” in a patient with catamenial pneumothorax, due to intrathoracic liver herniation through 
multiple confluent diaphragmatic fenestrations, on coronal (frontal) planes of thoracic contrast computed tomography (CT), also shown on 
chest radiograms (Figures 1D,2) and on transverse CT plane (Figure 3). Large, right-sided pneumothorax, multiple “nodules” at the lateral 
surface and the dome of the right hemidiaphragm can be noted.
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implants (50) have also been reported.  Other rare findings 
include co-existing pneumothorax and pneumoperitoneum 
(on radiography and computed tomography) (42,43). 

Cancer antigen 125 

Endometriosis has been associated with increased levels 
of cancer antigen 125, and although it is not considered 
a specific marker (37), it can assist in early diagnosis of 
endometriosis-related pneumothorax (36). 

Characteristic findings associated with 
catamenial and/or endometriosis related 
pneumothorax

Characteristic lesions of the disease spectrum described by 
the terms catamenial and/or thoracic endometriosis-related 
pneumothorax include single or multiple diaphragmatic 
perforation(s), and/or diaphragmatic spot(s) and/or 
nodule(s), and/or visceral pleural spot(s) and/or nodule(s), 
and/or parietal pleural spot(s) and/or nodule(s), while 
pericardial nodules have also been described. These lesions 
have not been revealed in all cases of CP, while they have 
been found in some cases with non-CP. Endometrial tissue 
may or may not be found in these lesions. Endometrial 
tissue is usually revealed in diaphragmatic and/or pleural 
nodules, but it is occasionally revealed at the edges of the 
diaphragmatic perforations. Diaphragmatic lesions [defect(s) 
and/or spot(s) and/or nodule(s)] are more frequently 
revealed than visceral and/or parietal pleural lesion(s) 
[mainly spot(s) and/or nodule(s)] (1-20) (Figure 5).

Diaphragmatic defect(s) 

The diaphragmatic defect(s) can be single or multiple, 
usually located at the central tendon, often adjacent to 
co-existing nodules (Figure 5). They are described as 
perforations, holes, fenestrations, pores, porosities, and 
stomata (1-20). They can be “invisible” holes proven only 
by diagnostic pneumoperitoneum (49), tiny holes measuring 
1-3 milimeters (12,30), or larger defects measuring up to  
10 mm (3,10) or more than 10 mm (15). 

The proximity of the diaphragmatic defects to often 
co-existing spot(s) and/or nodule(s), the presence of 
endometrial tissue occasionally found at the edges of the 
defects (3,5,7,11), support the theory that the diaphragmatic 
defects represent cyclical breakdown of endometrial 
implants (11,20).

There are very rare case reports of larger laceration(s), 
with intrathoracic liver protrusion. Bobbio et al. (38) reported 
a case of CP with a 4 cm right sided diaphragmatic laceration 
and partial intrathoracic liver herniation. Makhija et al. (51) 
reported a case of CP with multiple large diaphragmatic 
fenestrations, of a maximum diameter of 10 cm. Pryshchepau 
et al. (39) reported a case of right CP with liver protrusion 
through a huge multi-partitioned diaphragmatic defect. 
In our reported series (20), we have included a case that 
bares characteristic similarity with these cases (Figure 6), 
particularly the case reported by Pryshchepau et al. (39), and 
we have advocated that, although rare, these findings should 
be included in the characteristic findings of the syndrome 
under the term catamenial and/or thoracic endometriosis 

A

B

Figure 5 (A,B) Characteristic diaphragmatic lesions in a patient 
with catamenial pneumothorax. Multiple circular or elliptical red 
spots and holes at the right leaflet of the central tendon, having in 
their majority a maximal diameter of less than 1 cm.
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related pneumothorax (20) (Figures 2-4,6).
Triponez et al. (21) reported spontaneous rupture of the 

right hemi-diaphragm, with intrathoracic liver herniation, 
right sided pneumothorax and pneumoperitoneum in a 
patient with history of premenstrual periscapular pain. A 
nodule resembling endometrial implant was revealed at the 
edge of the diaphragmatic defect. Histology of the nodule 
showed “hemosiderin loaded macrophages compatible with 
endometriosis”, without evidence of endometrial stroma or 
glands. They considered this case as endometriosis-related, 
although the histologic criteria set by their team were 
not met (5,7). Furthermore, the authors referring to the 
previously mentioned cases of large diaphragmatic defects 
reported by Bobbio et al. (38) and Pryshchepau et al. (39), 
considered them as limited diaphragmatic rupture “probably 
caused by endometriosis”. 

Thoracic spot(s) and/or nodule(s) 

The spots or nodules are considered endometrial implants, 
since endometrial tissue is usually found on histology. They 
are usually located at the diaphragm, the visceral, and/or 
the parietal pleura. The diaphragmatic spots or nodules are 
mainly found at the central tendon (often co-existing with 
adjacent perforations), and less frequently at the nearby 
muscular portion. Fonseca et al. (1) reported “pericardial 
implants”. The spots or nodules can be single or multiple, 
tiny or larger up to a few centimetres. They are described as 
red, purple, violet, blueberry, brown, but also black, white, 

greyish, and greyish-purple (1-21,52). 

Variability and absence of characteristic findings

All the previous findings (diaphragmatic defects and/or 
thoracic spots or nodules) may coexist, or only one or more 
of them may be present (1-21,45,48,52,53). 

These characteristic findings may be absent in cases of 
CP, and bleb(s) and/or bulla(e) may be the only pathological 
findings, while in some cases there is no identifiable thoracic 
pathology (11-13,17,18,20). 

Macroscopic evidence of the characteristic lesions on 
thoracotomy or thoracoscopy depends on disease awareness 
and meticulous inspection of the thorax, including the 
diaphragm. It also depends on the stage of the disease (the 
size, and the number of the characteristic lesions), the 
catamenial and the longer term variations (11,20,49). 

Surgical treatment of catamenial and/or 
endometriosis related pneumothorax

Surgical treatment is the treatment of choice of catamenial 
and/or thoracic endometriosis related pneumothorax, due 
to better results, regarding mainly less recurrences, in 
comparison to medical treatment only (1-21,33).

In 2004, Korom et al. (12) reviewing 195 cases of CP for 
whom adequate information was given, reported that 154 
cases (78.9%) were treated surgically. Among surgically 
treated patients, pleurodesis (in 81.7%), diaphragmatic 
repair (in 38.8%), and lung wedged resection (in 20.1%) 
were performed. 

Video-assisted thoracoscopic surgery (VATS) has been 
mainly applied since 2000, being considered the treatment 
of choice. When extensive diaphragmatic repair is required, 
a video-assisted mini-thoracotomy or a muscle-sparing 
thoracotomy may offer better access. A conventional 
thoracotomy may be occasionally necessary, particularly in 
reoperations (3-9,11-13,15-19,30). 

Apart from lung inspection for bullae, blebs, and air leaks, 
careful and meticulous inspection of the diaphragm (for 
perforations and/or spots or nodules) as well as inspection of 
the parietal pleura, the lung, and the pericardium (for spots 
and/or nodules) is of paramount importance. Bagan et al. 
suggested application of surgical treatment during menses, for 
better visualization of the endometriotic lesions (11). Slasky 
et al. applied diagnostic pneumoperitoneun to identify 
“invisible” diaphragmatic holes (49). Magnification provided 
by VATS may facilitate identification of the lesions (3-8,11-

Figure 6 Very rare intraoperative findings in patient with 
catamenial pneumothorax. Multiple liver protrusions through 
multiple confluent diaphragmatic defects of various sizes at the 
tendinous part of the right hemidiaphragm, resulting in a large 
multipartitioned central defect (preoperative imaging of the lesion 
shown in Figures 1D,2-4).
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13,15-19). Tissue sampling for histologic documentation 
facilitates the diagnosis of thoracic endometriosis (6). 

Alifano et al. suggested resection of all visible lesions 
(when technically feasible), including resection of blebs or 
bullae, as well as resection of endometriotic thoracic lesions, 
by limited wedged resection of the diseased lung area (with 
endostapler if possible), limited parietal pleurectomy, and 
partial diaphragmatic resection, to remove pulmonary, 
pleural, and diaphragmatic lesions (respectively) (3). 

Bulla(e) and/or bleb(s) excision and/or (usually 
apical) wedged resection (12,13,17,20), along with 
pleurodesis or pleurectomy has been usually performed 
(12,13,15,17,19,20).

Addressing the diaphragmatic pathology is of paramount 
importance. Diaphragmatic plication and/or resection of 
the diseased area have been reported (12,13,17,20). In order 
to avoid recurrences and provide samples for histology, 
Alifano et al. suggested that diaphragmatic resection (along 
with removal of endometrial implants) is preferable to single 
diaphragmatic plication (that leaves endometrial implants 
untreated) (8,47). Nevertheless, recurrences can occur even 
after diaphragmatic resection (8). Bagan et al. reported fewer 
recurrences after diaphragmatic coverage with a polyglactin 
mesh. In order to avoid recurrences, they suggested 
systematic diaphragmatic coverage, including coverage 
of diaphragms with normal appearance, to treat occult 
defects, reinforce the diaphragm, and induce adhesions to 
the lung (11). Diaphragmatic coverage with a polyglactin 
or polypropylene mesh (15), a polytetrafluoroethylene (PTFE) 
mesh (19) or a bovine pericardial patch (20) have been 
reported with good mid-term results. 

Medical treatment 

Hormonal treatment as an adjunct to surgery prevents 
recurrences of catamenial and/or endometriosis-related 
pneumothorax. Multidisciplinary management and 
administration of gonadotrophin-releasing hormone 
(GnRH) analogue (leading to amenorrhea), in the 
immediate postoperative period, for 6-12 months is 
suggested for all patients with proven catamenial and/
or endometrios is-related pneumothorax (5 ,6 ,11-
13,15,17,19,20,37). In our opinion, hormonal treatment 
may be beneficial for patients without documented 
catamenial character and/or histologically proven thoracic 
endometriosis in the presence of characteristic lesions (20). 
The goal of early GnRH analogues administration is to 
prevent cyclic hormonal changes and induce suppression 

of ectopic endometrium activity, until accomplishment of 
effective pleurodesis, since time is required for formation of 
effective pleural adhesions (47). 

Longer period of hormonal treatment (median 
17.5 months) has been required after reoperations for 
catamenial and/or endometriosis-related pneumothorax. 
Contraindications to hormonal treatment include proven 
ineffectiveness or significant side effects (8). 

Results of treatment

Surgery for catamenial and/or endometriosis-related 
pneumothorax has practically zero mortality and no 
significant morbidity. Recurrence is the most common 
complication, occurring in 8-40% of patients at a mean 
follow-up of about 4 years. The high recurrence rates, 
exceed by far those of surgically treated “idiopathic” 
pneumothorax (5,6,8,11,13,15,17,20).

Alifano et al .  reported that among 114 women 
operated for recurrent spontaneous pneumothorax, the 
highest postoperative recurrence rate was observed in 
CP (32%), followed by non-catamenial endometriosis-
related pneumothorax (27%), while the recurrence rate 
was only 5.3% in non-catamenial non endometriosis-
related pneumothorax patients, at a mean follow-up of  
32.7 months (5).

Attaran et al. reported a low recurrence rate (1 in 12, at 
a mean follow-up of 45.8 months), by video thoracoscopic 
abrasion/pleurectomy, diaphragmatic repair and PTFE 
mesh coverage in the presence of diaphragmatic defects, 
and routine postoperative hormonal treatment (19). 

Incomplete surgical management of the lesions and/
or no adjunctive hormonal treatment in the immediate 
postoperative period (17,19,20,47-62) may increase the risk 
of recurrences (20,63-80). 

Endometriosis-related pneumothorax has been revealed 
even after hysterectomy and salpingo-oophorectomy for 
pelvic endometriosis (2,32). Nevertheless, in our opinion, 
investigation and early treatment of (even asymptomatic) 
pelvic endometriosis is essential for the prevention of 
thoracic spread (20). 

Conclusions

Disease awareness, early diagnosis, surgical treatment that 
addresses all thoracic pathology including diaphragmatic 
repair,  and multidisciplinary approach with early 
postoperative hormonal treatment that deals with the 
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main chronic systemic disease may lead to improved 
results, mainly reduced recurrence rates of catamenial 
and/or endometriosis related pneumothorax (3-8,11-
13,17,19,20,33). 
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