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Background: Endometriosis-related pleural effusion (PE) is a relatively rare but treatable

cause of bloody PE. The clinical characteristics and outcome of patients with

endometriosis-related PE remain unknown.

Objectives: We present a case of endometriosis-related PE diagnosed on pleural

fluid cytology. A systematic review of all endometriosis-related PE cases in literature

was conducted to elucidate the clinical characteristics, explore the diagnostic yield of

pathological examinations, and to summarize the outcomes of therapeutic approaches

in this disease.

Methods: A case of endometriosis-related PE diagnosed in study hospital was reported.

PubMed, Web of Science, and EMBASE were searched for publications pertaining to

cases of endometriosis-related PE using predefined search terms. This case and those

identified from PubMed, Web of Science, and EMBASE were analyzed.

Results: A total of 67 patients were included. Catamential symptoms were presented

in 30 (44.8%) patients. Dyspnea was presented in 50 patients (74.6%), followed by right

chest/shoulder pain in 34 (50.7%) and cough in 18 (26.9%). 82.8% of the patients

had concomitant pelvic endometriosis and 76.7% was infertile or nulliparous. The

diagnostic yield of pleural fluid cytological examination, percutaneous pleural biopsy,

and surgical biopsy was 9.0, 45.5, and 78.7%, respectively. The patients who received

surgery-based therapy had a significantly longer time to relapse than those who received

progestational agents or GnRH analogs alone (P = 0.025) or hysterectomy and bilateral

salpingoophorectomy (HBSO) (P = 0.040).

Conclusions: High clinical awareness of pleural endometriosis is essential

in all female with hemorrhagic PE, especially in young females who have

infertility and/or pelvic endometriosis. Plerual fluid cytology might be a

simple minimally invasive and cost-effective modality in the diagnosis of

endometriosis-related PE. Treatment is challenging due to high recurrence

and the optimal management of endometriosis-related PE needs further
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evaluation. The combined approach by surgery and hormonal therapy may achieve the

best relapse-free survival.

Keywords: thoracic endometriosis syndrome, endometriosis-related pleural effusion, clinical features, diagnosis,

treatment, hemorrhagic pleural effusion

INTRODUCTION

Common causes of bloody pleural effusion include trauma,
iatrogenesis, and malignancy. Thoracic endometriosis syndrome
(TES) is a rare disorder characterized by the presence of
functioning endometrial tissue in pleural, lung parenchyma,
and airway (1). A majority of patients with TES present
catamenial pneumothorax (73%), while ∼14% of the cases
show hemothorax (2). Although endometriosis-related
pleural effusion(PE) is a benign and treatable disease, it is
important to take it into consideration especially in women
of childbearing age. The clinical characteristics of TES have
been reviewed previously (2, 3). These reviews primarily
focused on catamenial pneumothorax or catamenial chest pain.
The clinical features of endometriosis-related PE are limited.
Diagnosis of endometriosis-related PE is challenging and
depends on cytological and/or histopathological examinations
demonstrating endometrial cells in pleural fluids (PF) or tissue.
However, there were no data examining the diagnostic yield
of diagnostic options for endometriosis-related PE. Currently,
there is no standard treatment for endometriosis-related PE.
Treatment options include hormonal therapy [progestational
agents, danazol, and gonadotropin-releasing hormone (GnRH)
analogs], thoracic surgery [removal of ectopic endometrial tissue,
closing diaphragmatic defects, pleurectomy and pleurodesis
through video-assisted thoracoscopic surgery (VATS) or
thoracotomy], hysterectomy and bilateral salpingoophorectomy
(HBSO), and combined therapies. Evaluations of the outcomes
of PE treatments are lacking. Here, we report a case of
endometriosis-related PE. Endometriosis in this case was
confirmed by PF cytological examinations. We review
the clinical symptoms, radiological findings, gynecologic
and obstetric concomitants, and diagnostic accuracy of
pathological examinations in published PE cases. Finally, we
summarize the outcomes of therapeutic approaches in patients
with endometriosis-related PE. Addressing these questions
may improve the current understanding of diagnosis and
management of this rare but important disease.

MATERIALS AND METHODS

This review conforms to the “Preferred Reporting Items
for Systematic Reviews and Meta-Analyses” (PRISMA)
statement (4).

Abbreviations: TES, thoracic endometriosis syndrome; PE, pleural effusion;

PF, pleural fluid; GnRH, gonadotropin-releasing hormone; VATS, video-assisted

thoracoscopic surgery; HBSO, hysterectomy and bilateral salpingoophorectomy;

CT, computerized tomography.

Search Strategy and Selection Criteria
Identification
A search of PubMed, Web of Science, and EMBASE was
conducted using the key words “endometriosis AND
pleural effusion” OR “catamenial haemothorax” OR
“endometriosis AND haemothorax” OR “endometriosis AND
hemopneumothorax” OR “catamenial hemopneumothorax” in
the title and abstract on February 2020.The search yielded 97
abstracts from PubMed, 81 abstracts from Web of Science, and
98 abstracts from EMBASE.A total of 163 publications were
obtained after the removal of duplicates in various sources.

Screening and Eligibility
Titles and abstracts were reviewed independently by two authors
(PW and YL). Disagreements were resolved by discussions
between the two reviewers. Sixty seven unrelevant titles were
removed at the start after title screening. In the remaining
96 titles, 7 did not have a full-text article available and 8
not in Enghlish. Then, hand searches tracking the reference
from the remaining 81 articles revealed 2 further articles.
Consequently, 83 articles and meeting abstracts were assessed
for eligibility. Only case reports or case series of endometriosis-
related PE were included. The cases required to be diagnosed
as endometriosis-related PE based on (1) either cytological
and/or histopathological evidence of endometrial cells in PF
or pleural tissue (pathological diagnosis), or (2) the finding of
catamenial symptomatology, the presence of hemorrhagic PE,
the presence of pelvic endometriosis, the exclusion of other
causes of hemorrhagic PE, and the response to hormonal and/or
surgical treatment (clinical diagnosis). Three articles which are
studies were excluded. Twenty abstracts that did not fulfill the
inclusion criteria were excluded. Finally, 60 articles and meeting
abstracts with a total of 66 cases were included. The procedure of
publication retrieval and the inclusion and exclusion of cases was
illustrated in a flow chart (Figure 1).

Data Extraction
The following data was extracted from eligible cases and recorded
on a standard data extraction form: Age, symptoms, duration
between onset of symptoms and final diagnosis, past medical
history, marital and reproductive history, chest CT findings, PF
and VATS findings, treatment and relapse event. Treatments
were classified as progestational agents or GnRH analogs,
danazol, surgery-based therapy (thoracic surgery combined with
or without hormonal therapy), and HBSO.

Quality Assessment
Themethodological quality of case reports was assessed using the
Joanna Briggs Institute (JBI) critical appraisal checklist for case
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FIGURE 1 | Procedure of publication retrieval and inclusion and exclusion of cases displayed in a flow chart.

reports independently by two authors (PW and YL). Based on
this tool, the 66 cases had a low risk of bias and were included.

Statistical Analysis
All data analyses were conducted using Statistical Package for the
Social Sciences, version 17.0 for Windows (SPSS Inc., Chicago,
IL, USA). Kaplan–Meier survival curves were constructed, and
the significance of survival stratification was tested using the
log-rank and Breslow test. Time to recurrence was calculated
between the date of the treatment and the date of the recurrence
of symptoms and haemothorax. P-values <0.05 were considered
statistically significant.

CASE PRESENTATION

A 31-year-old woman was admitted to our hospital with
complaints of 4 months of breathlessness. She has noticed the
onset of breathlessness 4 months ago and was admitted to the
local hospital. Routine blood examination revealed a moderate
degree of anemia (Hemoglobin 75g/L). A massive right-sided PE
was identified on chest computerized tomography (CT) scans.
She underwent thoracentesis. 3,000ml hemorrhagic fluids were
drained and contained no malignant cells. Breathlessness was
relieved. She was discharged with a diagnosis of hemorrhagic
pleural effusion of unknown origin. The patient was transferred
to our hospital because of recurrence of dyspnea 2 months ago.
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She was a non-smoker and had a 4-year history of infertility
and bilateral ovarian chocolate cysts. Two times of laparoscopic
ovarian cystectomy have been done in the past 4 years. She
had regular periods every 28 days, lasting 7 days with severe
dysmenorrhoea. The physical examination was consistent with
massive right-sided PE. A repeated Chest CT scan revealed
massive right PE (Figures 2A,B). Thoracentesis and chest tube
drainage were performed. Pleural aspirates revealed a deep red-
colored hemorrhagic appearance (Figure 2C). Blood laboratory
findings revealed anemia: hemoglobin 75g/l, red blood cells 3.9
× 1012/L, hematocrit 31%. Analysis of the pleural fluids showed
the following values: red blood cell 260,000/mm3, hematocrit 2%,
white blood cell 190/mm3, mononuclear cells 84%, total protein
50 g/L, albumin 33g/l, lactate dehydrogenase 260 IU/l, adenosine
deaminase 15.5 IU/l, glucose 5.2 mmol/L, T-SPOT.TB 0 spot
forming cells/106 PBMCs, normal carcinoembryonic antigen,
negative tuberculosis/non-tuberculous mycobacterium DNA
amplification, negative acid-fast bacilli staining, and negative
culture for bacteria, fungi, and mycobacteria. Cytological
examination of liquid based cytology (ThinPrepTM) smears
showed scattered clusters of endometrial glandular cells
(Figure 3A). Immunohistochemical staining of sediment
cell blocks for estrogen receptor and progesterone receptor
showed nuclear positivity (Figures 3B,C). A diagnosis of
endometriosis-related PE was made. The patient was prescribed
leuprolide (3.6mg intramuscularly every month). At 14-month
follow-up, there was no recurrence of breathlessness. Chest
radiography showed a little right-sided pleural effusion. The
patient underwent HBSO because of severe dysmenorrhoea,
menorrhagia, and infertility. Oral Tibolone Tablets were
prescribed (1.25mg every day). Spontaneuos right-sided
hydropneumothorax occurred 3 months later. The patient
discontinued Tibolone tablets and the symptoms of cough and
dyspnea improved. She declined repeated chest CT, thoracentesis,
and thoracic surgery.

RESULTS

Including this case, we analyzed a total of 67 patients with
endometriosis-related PE (5–64). Demographic information and
clinical characteristics were shown in Table 1. The mean age at
presentation was 35 years old. The median duration between
onset of symptoms and final diagnosis was 6 months. Catamenial
symptoms were presented in 30 (44.8%) patients. Dyspnea was
presented in 50 (74.6%) patients followed by right chest/shoulder
pain in 34 (50.7%) and cough in 18 (26.9%). Detailed descriptions
of chest CT manifestations in endometriosis-related PE were
provided in 58 cases. Pneumothorax was found in 24 (35.8%),
lung bullae in 1 (1.7%), and pleural thickening or nodularity
in 5 (8.6%).

Of the 43 patients with available data of obstetric
concomitants, 33 (76.7%) were infertile or nulliparous. History
of gynecologic concomitants was reported in 57 patients. Twenty
nine (50.9%) had dysmenorrhoea and 12 (21.4%) received pelvic
surgery. Pelvic endometriosis was found in 48 (82.8%) of 58
patients with available data of pelvic examination.

Pathological diagnosis was achieved in 44(65.7%) patients
and clinical diagnosis in 23 (34.3%) patients. A cytological
examination of PF was performed in all patients. Percutaneous
pleural biopsy was performed in 11 patients and surgical biopsy
in 47 patients. The diagnostic yields were 6 (9.0%) patients, 5
(45.5%) patients, and 37 (78.7%) patients, respectively.

Of the 41 patients with available information of treatments
and follow-ups, 27 received surgery-based therapy, 13 received
progestational agents or GnRH analogs, 4 received danazol,
and 7 received HBSO (8 patients received more than one
therapy sequentially in the follow-up period). Of the 27 patients
who received thoracic surgery interventions, pleurodesis was
performed in 11 (40.7%) cases, pleurectomy in 10 (37.0%),
decortication in 8 (29.6%), repair of diaphragmatic fenestrations
in 8 (29.6%), lung wedge resection in 4 (14.8%), and coverage
of lung surface with polyglycolic acid sheets in 1 (3.7%) (12
patients received more than one procedure during a thoracic
surgery intervention). The mean follow-up period of each
treatment was 16 months (ranging 2–126 months). There were
13 relapse events. The median time of relapse was 55 months in
patients with surgery-based therapy, 17 months in patients with
progestational agents or GnRH analogs, and 9 months in patients
with HBSO. Patients who received surgery-based therapy had
a significantly longer time of relapse than those who received
progestational agents or GnRH analogs alone (P = 0.025) or
HBSO (P = 0.040).

DISCUSSION

Hemothorax related to endometrial tissue in pleura known as
endometriosis-related PE is an important cause of bloody PE in
women. To the best of our knowledge, this is the first review that
summarizes clinical characteristics, diagnosis, and management
of patients with endometriosis-related PE.

In this review, the average age at presentation was 35 years
old, similar to 34–37 years old in TES cohorts in which a majority
of pathologic entity is catamenial pneumothorax (2, 65, 66).
Dyspnea was the most common symptom while chest pain and
cough were relatively uncommon. Additionally, no haemoptysis
was seen in patients with endometriosis-related PE. In contrast,
previous review by Channaabasavaiah et al. reported that chest
pain is the most common symptoms (90%) while dyspnea (31%),
haemoptysis (7%), and cough (rare) are less common (2). This
discrepancy can be explained by different pathological entities
in the two study cohorts. Although the symptoms of TES
often developed within 24–72 h of the onset of menstruation,
the temporal association between symptoms and menses was
not apparent in patients with endometriosis-related PE. Less
than half patients presented catamenial symptoms. This may
be caused by insidiousness and persistence of symptoms due
to accumulation of bloody pleural effusion in thoracic cavity
after menstruation.

About 80% of the patients with endometriosis-related PE
had concomitant pelvic endometriosis and were infertile or
nulliparous. Less than one fourth patients had history of pelvic
surgery. In contrast, it has been reported that patients with lung
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FIGURE 2 | Computed tomography manifestation and pleural fluid of the patient. (A,B) right-sided pleural effusion; (C) haemorragic fluid aspirated from right pleural

cavity.

FIGURE 3 | Cytological examination of pleural fluid in the patient. (A) scattered clusters of endometrial glandular cells (ThinPrepTM, H&E stain, ×400) in pleural fluid,

showing nuclear positivity for (B) estrogen receptor and (C) progesterone receptor with immunohistochemical staining (conventional smear, ×400).

parenchymal endometriosis tended not to have pelvic disease
(only a 10% association) (67) but to have a significantly higher
incidence of previous vaginal delivery or gynecological operative
procedures than patients with pleural endometriosis (68, 69).
These findings imply that specificmechanismsmaybe involved in
the development of various types of TES. In the endometriosis-
related PE, transdiaphagmatic pass of endometrium tissue and
local metaplasia of coelomic epithelium have been thought
as possible reasons (68, 70). In parenchymal type thoracic

endometriosis, haematogenous expansion of endometrium tissue
and microembolization after surgical operations may hold the
responsibility (71–73).

Diagnosis of endometriosis-related PE is challenging and
often be delayed. The median duration of symptoms before
diagnosis in our cohort was 6 months. The reasons of delayed
diagnosis included failure to recognize this rare disease, the
non-specificity of symptoms and radiological abnormalities, and
the infrequency of pathological evidence. As shown in our
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TABLE 1 | Demographics and clinical characteristics of patients with

endometriosis-related pleural effusion (n = 67).

Data

Age (years)§ 35 ± 8

Respiratory symptomatic 60 (89.6%)

Catamential 30 (44.8%)

Dyspnea 50 (74.6%)

Right chest/shoulder pain 34 (50.7%)

Cough 18 (26.9%)

Duration (months)* 6 (10)

Chest CT findings

Hemithorax involvement of pleural effusion

Unilateral right-sided 53 (79.1%)

Bilateral 14 (20.9%)

Pneumothorax† 24 (35.8%)

Lung bullae ‡ 1 (1.7%)

Pleural thickening/nodularity‡ 5 (8.6%)

Data are presented as mean± standard deviation or median (interquartile range) or

number (%). §Age was available in 65 patients; *Duration was available in 53 patients;
†
pneumothorax was available in 64 patients;

‡
lung bullae and pleural thickening/nodularity

was available in 58 patients.

review, concomitant pleural or lung infiltrate in Chest CT was
rarely seen in patients with endometriosis-related PE. About
one third patients in our cohort did not have pathological
confirmation of endometriosis diagnosis. Therefore, high clinical
awareness of pleural endometriosis would be essential for all
female with hemothorax, particularly in young females who have
infertility and/or pelvic endometriosis. Although only 9.0% of
the patients with endometriosis-related PE taken to cytological
examinations resulted in a pathological diagnosis, endometrial
cell clusters were found in PF samples in our case. A possible
explanation would be that we performed thoracentesis and chest
tube drainage at the beginning of menstruation, collected PF each
day during menstruation, and informed the cytopathologist a
suspicion of endometriosis-related hemothorax. In literature, a
PF cytologic examination was considered to be rarely helpful (9).
However, our finding confirmed the opinion that endometriosis
can be reliably and safely diagnosed in cytologic materials
(45, 74), highlighting the role of PF cytology in the diagnosis
of endometriosis-related PE. PF cytology might be a simple,
minimally invasive, and cost-effective modality in the diagnosis
of endometriosis-related PE by experienced cytopathologists if it
is performed in appropriate time.

Joseph and Sahn reported a 62% recurrence rate in hormonal
therapy compared to 25% in surgical pleurodesis at 1 year in
patients with catamenial hemothorax, and 60% cases initially
treated with hormone therapy required surgical treatment for
recurrence (75). However, whether or not treatment options
were related to recurrence-free survival in endometriosis-related
PE was not examined. We found that surgery-based therapy
has a longer time to recurrence compared with hormonal
therapy or HBSO in patients with endometriosis-related PE.
TES is a spectrum of diseases with hemothorax representing

the late manifestation, which implicates the presence of a high
burden of proliferating parietal and visceral pleural implants.
In addition, diaphragmatic fenestrations are more prevalent in
catamenial hemothorax than catamenial pneumothorax cases
(71 vs. 26%) (75). It is plausible to predict that surgical
treatment including removal of ectopic endometrial tissue,
closing diaphragmatic defects, abrading of pleural surfaces,
pleurodesis and pleurectomy would be more effective in
preventing ongoing recurrences. As HBSO requires estrogen
replacement in women of reproductive age, early adding back
estrogen therapy after HBSO may cause the reactivation of
thoracic endometrial tissue and relapse of the disease, as
demonstrated in our case.

There are several limitations to this systematic review. First,
we excluded articles that were either in a language other than
English or without full text available. Therefore, we might have
missed some key cases of high relevance. Second, our study
design was a retrospective review of the cases reported in
literature, and a selection bias should therefore be acknowledged.
Moreover, not all reports gave sufficient detail regarding the
radiological findings and treatment follow-up data. Third, the
sample size of our study was small because endometriosis-related
PE is a rare disease. Further prospective studies with larger
sample sizes are therefore needed.

CONCLUSIONS

Physicians should be familiar with the clinical features of this
potentially treatable cause of spontaneous hemothorax. The
cytologic diagnosis of endometriosis-related PE can be made if
the examination is done in a right clinical setting with good
clinical-pathological communications, avoiding unnecessary
diagnostic surgical procedures for both patients and surgeons.
Treatment is challenging due to high recurrence and the
optimal management of endometriosis-related PE needs further
evaluation. It appears that a combined approach of surgery and
hormonal therapy may improve the relapse-free survival.
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