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A B S T R A C T

Introduction and importance: Catamenial pneumothorax (CP) is a condition characterized by recurrent sponta-
neous pneumothoraxes in women, in temporal pattern with menstrual bleeding. This report presents two cases of 
CP from a family of three sisters affected by this condition.
Case presentation: The first case involved a 38-year-old woman with a history of recurrent pneumothoraxes. 
Following the diagnosis of CP, she underwent wedge resection with video-assisted thoracoscopic surgery (VATS). 
However, due to recurrence and the discovery of a diaphragmatic endometrial nodule, she required nodule 
excision and diaphragm reconstruction through open thoracotomy.
The second case concerned a 47-year-old woman who had a single episode of pneumothorax. After being 
diagnosed with CP, she also underwent VATS. During the procedure, multiple endometrial diaphragmatic lesions 
were found, necessitating excision via open thoracotomy. Despite the surgery, the pneumothorax reoccurred, 
which was managed with a hysterectomy and bilateral salpingo-oophorectomy. At the one-year follow-up, both 
patients were well.
Clinical discussion: CP is a rare disorder with unclear pathophysiology. Additionally, the impact of genetic factors 
has not been fully evaluated, and familial cases are rarely reported.
Conclusion: We believe that this report of CP in three sisters suggests a potential genetic role in its occurrence, 
necessitating further investigation. A better understanding of genetic factors may improve our knowledge of the 
pathophysiology of CP, ultimately aiding in the management of the condition. We also want to emphasize the 
importance of collaboration between thoracic surgeons and gynecologists in managing CP, as well as improving 
prevention of its recurrence.

1. Introduction

Catamenial pneumothorax (CP), a condition that was first reported 
in 1958 [1], is referred to recurrent spontaneous pneumothoraxes in 
women of reproductive age, in temporal relation with menstrual 
bleeding [2]. “Catamenial” a Greek word meaning “Monthly”, was used 
for describing this condition by Lillington et al. [3,4]. The criteria 
established by Lillington for CP includes: (I) a close temporal relation 
with menstrual bleeding, (II) involvement of right hemithorax, (III) no 
occurrence of pneumothorax in other parts of menstrual cycle, (IV) 
absence of pneumothorax recurrence during ovulation-suppressing 
treatment or pregnancy, and (V) relatively late onset of disease [3]. 

However, the definition of CP has changed. In literature CP frequently 
described as recurrent pneumothorax occurring within 24 h before to 72 
h after onset of menstrual bleeding [2,4]. While broader period have 
been introduced, with the broadest defining the CP period within a week 
before the onset of menstrual bleeding to a week later its end [5]. 
Regarding the location of pneumothorax, around 93 % of reported cases 
[6], pneumothorax involved the right side, while there were CP patients 
with left-sided [7] or even bilateral [8,9] involvement.

Here we present two sisters diagnosed with CP, suspected to be 
caused by genetic factors, and treated at this center. They also have an 
older sister who was previously diagnosed and treated for CP at another 
center. We would also like to mention that these two cases are reported 
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in line with the SCARE guideline [10].

2. Case presentation

2.1. Case 1

The patient was a thirty-eight year-old woman referred to our clinics, 
after the fourth occurrence of right-sided pneumothorax. She had no 
comorbidities, no history of infertility, with past surgical history of ce-
sarean section and appendectomy. Patient was a non-smoker. Notably, 
there was history of CP in her older sister. She explained that previous 
pneumothoraxes diagnosed after chest pain, starting at two to three days 
before onset of menstrual bleedings. Patient became a candidate for 
video-assisted thoracoscopic surgery (VATS), however, a few days 

before the date of VATS, she came to emergency room complaining from 
chest pain predominantly at right hemithorax and dyspnea. Patient was 
stable. Physical examination revealed decreased breath sounds on the 
right side, suggesting a recurrence of pneumothorax, which later 
confirmed by both chest radiography and a chest computed tomography 
(CT) scan (Fig. 1), which led to the placement of a chest tube.

Afterward, patient underwent VATS from the right side with ports in 
the lateral 7th intercostal space, anterior and posterior 5th intercostal 
space. A thorough inspection of the chest cavity revealed brownish 
nodules on the apex of the right upper lobe. After pneumolysis, a wedge 
resection of the apex of the right upper lobe was performed using two 
staplers, followed by parietal pleurectomy. Following scarification and 
the placement of two size 28 chest tubes, the patient was transferred to 
the recovery room. Pathology evaluation determined that the resected 

Fig. 1. Evidence of a right pneumothorax in patient 1 (first pneumothorax at this center) shown on imaging: (A) Chest CT scan, axial view; and (B) chest CT scan, 
coronal view; (C) chest radiograph, PA view. (D) Normal chest radiography with no evidence of pneumothorax after VATS, taken at discharge.
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nodules were endometrial lesions and also demonstrated emphysema-
tous lung tissue, slight patchy interstitial thickening in the resected part 
of the lung, and inflammation in the parietal pleura and lung bulla.

During post-operative hospitalization patient showed no complica-
tions, serial examination was normal and follow-up CT scan showed no 
evidence of pneumothorax. Therefore, the chest tube was removed and 
patient was discharged (Fig. 1.D). There were no problems in the follow- 
up visits during two months post-operation, encompassing two men-
strual cycles. In the fourth month after surgery, two days before men-
strual bleeding, patient came to emergency room with chest pain, which 
later diagnosed with the recurrence of pneumothorax. A size 24 chest 
tube was administrated at sixth intercostal space at midaxillary line, 
which further removed after four days. Again, one month later patient 
admitted to emergency room with similar symptoms. After got treated 
with chest tube for the seventh occurrence of pneumothorax (Fig. 2.A 
and B), it was decided to presume treatment with open thoracotomy.

The thoracotomy was performed with posterolateral approach from 
right fifth intercostal space. The initial investigation of chest cavity 
revealed nodule in the right lower lobe and also two cribriform area on 
the right diaphragm with fenestration to the abdominal cavity. 
Following the pneumolysis, the nodule was excised with wedge resec-
tion. Also, the two mentioned areas on the diaphragm were excised. 
After complete parietal pleurectomy, the diaphragm reconstruction 
performed in two layers. At last, two chest tubes were employed. During 
10 days of hospitalization, there was no complication. The patient was 
discharged after chest tube removal (Fig. 2.C).

In the routine monthly follow-up visits, there was no complication 
and patient only mentioned occasional and positional chest pain, un-
related to menstrual bleedings, at the site of thoracotomy incision.

In the last follow-up, near one and half year after thoracotomy, there 
was no recurrence of pneumothorax.

2.2. Case 2

The second patient was a forty-seven-year-old non-smoker woman 
with a medical history of diabetes mellitus, hypothyroidism, and a single 
episode of right pneumothorax. She was referred to this center com-
plaining of chest pain in the right hemithorax that had started 3–4 days 
prior, radiating to the right arm, and also experiencing exertional dys-
pnea. She had a family history of catamenial pneumothorax in both her 
sisters. Physical examination revealed a slight decrease in breath sounds 
in the right lung, but her vital signs were stable. A chest CT scan 
confirmed the diagnosis of non-massive right pneumothorax (Fig. 3.A 
and B).

The patient underwent VATS from the right posterior lateral 6th 
intercostal space. During VATS inspection, multiple endometrial lesions 
were observed on the tendinous part of the right diaphragm, 

necessitating conversion to an open thoracotomy to provide better ac-
cess. The operation continued after thoracotomy from the right 
posterolateral 6th intercostal space. Pleurectomy was performed, and 
the endometrial lesions were resected, followed by diaphragmatic 
reconstruction in two layers. Additionally, a wedge resection of the right 
upper lobe was performed, and surgery was ended after scarification.

The pathological evaluation of the resected lesions showed evidence 
of endometriosis and fibromuscular tissue with areas of focal 
hypercellularity.

During post-operative hospitalization, there were no complications. 
The patient was discharged 10 days after surgery (Fig. 3.C).

Unfortunately, 10 days after discharge, during the next menstrual 
cycle, the patient came to the emergency room complaining of dyspnea 
and right chest pain. A chest CT scan demonstrated the recurrence of 
right pneumothorax. Therefore, a size 28 chest tube was administered in 
the right fifth intercostal space. Due to the lack of a gynecologist in our 
center, a gynecology consultation was done over the phone, which 
advised referring the patient for further evaluation. After 10 days of 
hospitalization, the chest tube was removed, and patient referred to 
gynecologist. The gynecological evaluation revealed endometrial 
involvement of the uterus and both ovaries, leading to a hysterectomy 
and bilateral salpingo-oophorectomy. At the one-year follow-up, the 
patient remained well without any recurrence of pneumothorax (Fig. 3. 
D).

3. Discussion

In this paper we presented two sisters with CP with positive family 
history in their older sister. CP was considered a rare disease; however, 
recent studies have revealed that one third of pneumothoraxes in 
women needed surgery are due to CP [2]. CP with the estimated prev-
alence of 7.3–36.7 % in women in the reproductive age [6], is the most 
common type of Thoracic Endometriosis Syndrome (TES). TES is a broad 
term describing endometriosis in thorax cavity, the most common site of 
endometriosis after abdominopelvic cavity, involving lung parenchyma, 
diaphragm or pleural surface. Although, our understanding about CP has 
been increased in recent years, there are still aspects that is unclear to us, 
such as CP's pathophysiology. Many theories have attempted to explain 
CP and TES, including retrograde menstruation, coelomic metaplasia, 
migration of endometrial tissue, lymphatic and hematogenous dissem-
ination, stem cell theory, and prostaglandin theory [6,11–13]. While the 
underlying pathology of CP is still elusive, retrograde menstruation 
theory, explained by Sampson in 1940 [14], is the most popular. This 
theory stated that endometrial cells due to retrograde flow in the fal-
lopian tubes, move in the peritoneal cavity and accumulate at the right 
paracolic gutter and right subdiaphragmatic space. Then these cells 
infiltrate the diaphragm, leading to formation of endometrial lesion, 

Fig. 2. Evidence of a second recurrence of pneumothorax after VATS (seventh pneumothorax overall) in patient 1, shown on Chest CT scan: (A) Coronal view and (B) 
axial view. (C) Normal chest radiography with no evidence of pneumothorax after VATS, taken at discharge.
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which can spread to chest cavity through existed holes in diaphragm 
[11,13]. Also, these lesions can cause necrosis and forming passages to 
the thorax [4]. This theory seems to explain the underlying reason for 
the nine times more prevalence of TES at right diaphragm compared to 
left side [11]. However, it is unable to describe the etiology of TES in 
cases that have no diaphragmatic defects [12]. In this regard, while the 
main pathology is unknown to us, we want to mention the possible role 
of genetic factors. In addition to the three sisters diagnosed with CP 
presented in this paper, two previous papers also mentioned cases with 
positive family history for CP [15,16]. A study by Kiss et al. reported 
genotype findings related to CP [17]. While numerous studies investi-
gated the genetic role in the endometriosis but very few evaluated this 
matter regarding TES and CP. Therefore, further investigation is essen-
tial to better understand the pathology of TES and CP, and the genetic 
impact.

VATS is the gold standard method for both diagnosis and treatment 
of CP [11]. Before utilizing VATS, axillary thoracotomy was the main 

treatment, which offered lower visualization capacity compared to 
VATS. Also, VATS offered shorter hospital stay, lesser pain and faster 
recovery [13]. However, while better than thoracotomy, the visualiza-
tion of diaphragm is difficult through VATS [12], and needed through 
evaluation by experienced surgeon. Additionally, the timing of surgery 
is important [2]. It is suggested that perform VATS during menstruation 
to better observe the small and hidden lesions [2,5,18]. Inspection of 
TES thorough VATS demonstrated that endometrial implants and dia-
phragmatic perforations are the most observed findings [2,11,13].

Many different surgical procedures can be helpful in treatment of CP. 
A systematic review performed on 182 reported patients, found that 90 
% of patients underwent surgery, which nearly two thirds of them was 
pleurodesis alone or in combination with other procedures [2]. Wedge 
resection, nodule excision, lobectomy, pleurectomy, bullectomy, and 
diaphragm resection and repair are other procedure utilized for treating 
CP [2,4–6,11]. Pharmacological treatment for ovarian suppression is 
another treatment plan that utilized in TES and CP treatment similar to 

Fig. 3. Right pneumothorax in patient 2 (first pneumothorax at this center) shown on imaging: (A) Chest CT scan, axial view; (B) chest CT scan, coronal view. (C) 
Normal chest radiography with no evidence of pneumothorax after VATS, taken at discharge. (D) Normal chest radiography with no evidence of recurrence at the 
one-year follow-up.
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pelvic endometriosis. The pharmacological treatment can be used as a 
single treatment approach or in combination with surgery [5,6,11].

The main challenge of treating CP and the most common post- 
operative complication is the high rate of recurrence [2]. The reported 
incidence of recurrence following surgical treatment varies widely 
among studies. Two systematic evaluations on the reported cases in the 
literature reported post-operative recurrence rate of 8–40 % [5] and 
14.3–55 % [6]. Therefore, it is important to attempt for reducing the 
recurrence rates. Investigations revealed that the recurrence rate is 
higher when patient treated with either hormone therapy or surgery 
alone. Therefore, post-operative administration of ovarian suppressive 
drugs is advisable to reduce the recurrence rate. In some cases, total 
hysterectomy and bilateral salpingo-oophorectomy have been reported 
to be effective in preventing further recurrences [19,20], as needed in 
the second case presented in this paper. Also, combination of different 
surgical procedure is helpful to lower the risk of recurrence [21]. 
Furthermore, it was shown that pleurodesis can reduce the recurrence 
rate by 20–25 % [11]. Another important point is that the presence of 
diaphragmatic defect plays a significant role in the recurrence [13], the 
issue that we believe lead to recurrence in our first patient, hence, it is 
essential to look for them during surgery to reduce the possible future 
recurrence.

While our study is one of the first to emphasize the possible role of 
genetic factors in CP, this study has the limitation that Genetic factors 
were not evaluated.

4. Conclusion

Catamenial pneumothorax is a relatively rare disease with an unclear 
pathophysiology. Moreover, the role of genetic factors has not been 
extensively evaluated in the literature. This paper reports CP in three 
sisters, highlighting the strong possibility of a genetic impact on the 
pathophysiology of CP. Additionally, the high risk of recurrence after 
VATS and even after thoracotomy is another issue, as evidenced by the 
two cases presented here. Reducing recurrence is essential, including 
accurate inspection of the diaphragm for possible defects and adminis-
tering post-operative hormonal therapy.
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