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CASE REPORT

Catamenial pneumothorax with bubbling 
up on the diaphragmatic defects: a case report
Bo Dong, Chun‑Li Wu, Yin‑liang Sheng, Bin Wu, Guan‑Chao Ye, Ya‑Fei Liu, Shi‑Hao Li, Lu Han and Yu Qi*   

Abstract 

Background:  Catamenial pneumothorax is characterized by spontaneous recurring pneumothorax during men‑
struation, which is a common clinical manifestation of thoracic endometriosis syndrome. There are still controversies 
about its pathogenesis.

Case presentation:  A 43-year-old woman with a history of endometriosis came to our hospital due to recurring 
pneumothorax during menstruation. Uniportal Video-assisted Thoracoscopic Surgery (VATS) exploration was per‑
formed on the eve of menstruating. We thoroughly explored the diaphragm, visceral and parietal pleura: The lung 
surface was scattered with yellowish-brown implants; no bullae were found; multiple diaphragmatic defects were 
found on the dome. And surprisingly, we caught a fascinating phenomenon: Bubbles were slipping into pleural cav‑
ity through diaphragmatic defects. We excised the diaphragmatic lesions and wedge resected the right upper lung 
lesion; cleared the deposits and flushed the thoracic cavity with pure iodophor. Diaphragmatic lesions confirmed the 
presence of endometriosis, and interestingly enough, microscopically, endometrial cells were shedding with impend‑
ing menses. After a series of intraoperative operations and postoperative endocrine therapy, the disease did not recur 
after a period of follow-up.

Conclusion:  We have witnessed the typical signs of catamenial pneumothorax at the accurate timing: Not only 
observed the process of gas migration macroscopically, but also obtained pathological evidence of diaphragmatic 
periodic perforation microscopically, which is especially precious and confirms the existing theory that retrograde 
menstruation leads to diaphragmatic endometriosis, and the diaphragmatic fenestration is obtained due to the peri‑
odic activities of ectopic endometrium.

Keywords:  Case report, Catamenial pneumothorax, Endometriosis, Thoracic endometriosis syndrome TES

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Catamenial pneumothorax is a relatively rare type 
of Spontaneous Pneumothorax (SP), which was first 
reported by Maurer and his colleagues in 1958 [1]. Later, 
in 1972, Lillington combined their findings and named it 
[2]. The diagnosis of catamenial pneumothorax originally 
relied on clinical manifestations [3]: Women of childbear-
ing age develop spontaneous recurrent pneumothorax 

within 24 h before or 72 h after the onset of menstrua-
tion. Later, when surgery was the preferred diagnostic 
and therapeutic measure of this recurrent disease, post-
operative pathological and morphological changes gave 
us a clearer understanding.

The pathogenesis of catamenial pneumothorax is still 
unclear, the most accepted one is: Intra-abdominal endo-
metriosis lesions retrograde to the diaphragm, result-
ing in acquired diaphragm perforation with the periodic 
activity of hormones. Perforated diaphragm or pathologi-
cal evidence can support this inference.
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Case presentation
A 43-year-old woman with a history of endometriosis 
came to our hospital because of frequent chest stuffi-
ness (attacking every three to six months), which can 
be traced back to 2  years ago. The X-ray demonstrated 
a right mild pneumothorax. Subsequently, this recur-
ring symptom closely related to menstruation bothered 
her deeply. During this time, she tried closed drainage 
of pleural cavity, however, the frequent recurrence of her 
symptoms was bothersome. Chest CT scan showed a 
recurring pneumothorax on the right, no obvious bullae, 
we decided to explore the source of pneumothorax under 
uniportal VATS.

We thoroughly explored the diaphragm, visceral and 
parietal pleura: no bullae were found; multiple dia-
phragmatic defects were found on the dome (Fig.  1a). 
And surprisingly, bubbles were slipping through the 
defects to the thoracic cavity (Fig.  1b); the visceral 

pleura was scattered with yellowish-brown implants 
(Fig.  1c). We excised the diaphragmatic lesions and 
wedge resected the right upper lung lesions (shown in 
Fig. 1d); cleared the deposits and rinsed pleural cavity 
with pure iodophor; wiped the parietal pleura with dry 
gauze to preclude hidden lesions.

Histopathological examination revealed endome-
triosis in diaphragmatic lesions, periodic shedding of 
endometrial cells and a large number of blood cells 
can be seen in the gland cavity, immunohistochemistry 
showed CD10, ER and PR positive (Fig. 2), right upper 
lung lesions showed inflammation.

On the second day after operation, she had men-
struation. Her postoperative process was uneventful. 
Subsequently, she received endocrine therapy (Gon-
adotropin Releasing Hormone agonist GnRH-a; 3.6 mg; 
once every 28  days, 4 times in total), after a period of 
follow-up, the pneumothorax did not recur.

Fig. 1  Intraoperative findings; a There were multiple defects in the diaphragmatic dome, and the swing of liver can be clearly seen along with 
breathing movement, b With breathing, bubbles were overflowing into the pleural cavity through the fenestrations, c Yellowish-brown nodules and 
fibrinous deposits scattering in the pleural cavity and on the visceral pleura. d Tight attachments of the upper right lung that cannot be washed 
away
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Discussion
Catamenial pneumothorax is characterized by sponta-
neous recurring pneumothorax during menstruation, 
which is a common clinical manifestation of thoracic 
endometriosis syndrome. Surgical treatment has become 
one of its standardized treatment methods, in previous 
literature reports, the diaphragmatic defect observed 
during surgery is the most common sign [4]. The most 
appropriate time for surgery is recommended during 
menstrual period, so that the typical signs and pathologi-
cal findings can be observed more clearly. However, the 
testimony of gas migration is only an occasional capture 
in imaging [5]. In our case, we chose to operate on the 
eve of menstruation, the initial expectation was to con-
firm the existence of thoracic endometriosis via pathol-
ogy. By chance, we witnessed the scene of bubbles boiling 
on the diaphragmatic defects and diaphragmatic decidu-
ous ectopic gland cells under the microscope. Until now, 
there has not been such a typical discovery of this rare 
case.

The relationship between catamenial pneumothorax 
and endometriosis has been confirmed, in our case, the 
endometriosis history and pathological conclusions can 
also validate the speculation. Its pathogenesis can be 
explained by the “Determinant of uterineeutopic endo-
metrium “as a clinical manifestation of TES: Eutopic 
endometrium is the root cause, its own characteristics 
determine the location of the thoracic lesions, diaphragm 
is the most common, and so do the lungs and the pleura. 
Meanwhile, about catamenial pneumothorax, there 
are mainly three related mechanisms [6]: 1. Anatomical 
theory: Retrograde menstruation resulting in subdia-
phragmatic endometriosis, air migrates to pleural cavity 
through the genital tract and acquired diaphragmatic 
perforation during menstruation; 2. Metastasis theory: 
Ectopic endometrial tissue spreads to the thoracic cavity 
through blood or lymphatic vessels; 3. Physiological the-
ory: The effects of prostaglandin F2.

During the operation, we found a large number of 
yellowish-brown nodules, considering that the visceral 
pleura was also involved. After repeatedly flushing the 

Fig. 2  Pathological findings of diaphragmatic fenestrations; a Ectopic gland cells were presented, and sloughed cells could clearly be seen in 
the gland cavity (hematoxylin and eosin method). The gland cells were positive for b ER+, c PR+, d CD10+, further suggesting the presence of 
endometriosis
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pleural cavity with sterile water, we noticed that there 
was yellowish-brown deposition tightly sticking to upper 
right lung, but the postoperative pathology revealed 
inflammatory exudation. We believe that the fibrin 
deposits and numerous yellow–brown nodules were exu-
date of the pleura and the previously shed endometrial 
tissue.

High recurrence rate is the main trouble in the treat-
ment of catamenial pneumothorax. However, for patients 
with separate diaphragmatic lesion, there are reports 
in the previous literatures that surgical treatment usu-
ally has a very good prognosis [7, 8]. For this patient, 
in addition to removing the diaphragmatic lesions and 
reconstructing diaphragm, we also used pure iodophor 
flushing the thoracic cavity to promote pleural adhe-
sions, which we believed that may be used as another 
preventive measure to form coagulated iodinated pro-
tein protective membrane on the lung surface. Carefully 
exploring the entire pleural cavity and wiping the pari-
etal pleura with dry gauze to exclude other lesions. After 
the perioperative period, we added endocrine therapy. 
Through this series of systematic treatment measures, we 
believe that the efforts paid off.

Surgical exploration of catamenial pneumothorax is 
usually found with diaphragmatic fenestrations. How-
ever, in our case, the witness of bubbling up on the dia-
phragmatic defects and the positive pathological results 
have proved that we accurately grasped the timing of sur-
gery. At this time, we discovered a phenomenon that has 
not been reported before and further clarified the patho-
genesis of catamenial pneumothorax, which is still con-
troversial until now.
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