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Abstract

Background Thoracic endometriosis syndrome gives rise to various clinical and radiological manifestations. We reviewed
the records of patients operated for intrathoracic migration of abdominal viscera through a diaphragmatic hernia secondary
to thoracic endometriosis.

Methods We retrospectively reviewed the single-center prospective collected database of all patients operated for thoracic
endometriosis during the twenty years. All cases in which an abdominal organ was found to be herniated into the thoracic
cavity were retrieved. Clinical and pathological data are presented and analyzed.

Results Twenty women of median age 36 (range 25-58) years were operated for endometriosis-related diaphragmatic hernia.
The hernia was diagnosed concomitantly with endometriosis-related pneumothorax in 13 cases and during the exploration
of catamenial thoracic pain in seven cases. There were 18 cases on the right side and two cases on the left side. The median
diameter of the hernia was 8 cm (2.5-20 cm). In seventeen cases, the hernia was repaired by direct suture, and in three cases
a heterologous prosthesis was positioned. At follow-up, two patients had an episode of recurrent pneumothorax.
Conclusions Diaphragmatic hernia should be ruled out in the presence of endometriosis-related pneumothorax or catamenial
thoracic pain. Surgery is indicated to make a pathological diagnosis, restore anatomy, and prevent recurrence in patients
presenting with pneumothorax.
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Introduction pneumothorax, hemothorax, hemoptysis, and lung nodules.
These manifestations typically occur during the period of

The presence of endometriosis in the thorax may give rise to  menses and are termed “catamenial”, though they may also

a large spectrum of clinical and radiological manifestations
that constitute thoracic endometriosis syndrome (TES) [1].
Although thoracic dissemination is considered a rare event
in the course of the disease, the thorax is the second most
common site of extragonadal endometriosis [2]. In their
historic publication collecting all published cases of TES
in the English-language literature before 1995 [3], Joseph
and Sahan described the syndrome as being characterized
by four main clinical and/or radiological entities, namely:
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be observed outside this particular period and to avoid mis-
understanding the term “endometriosis related” can also be
employed [4].

Endometriosis-related pneumothorax is the most common
clinical presentation of TES, accounting for approximately
70% of cases, and has been widely studied in several pro-
spective series exploring the clinical and pathological char-
acteristics of spontaneous pneumothorax in women [5, 6].
On the other hand, the other manifestations of TES, because
of their rarity, have mostly been published as case reports or
small series, except for a 2017 single-center surgical study
exploring clinical manifestations of TES other than pneu-
mothorax which presented 21 cases of isolated catamenial
thoracic pain, 5 cases of pleural effusion (including hemo-
thorax), and 6 cases of endometriosis-related diaphragmatic
hernia [7].


http://orcid.org/0000-0003-0958-6936
http://orcid.org/0000-0001-8458-7109
http://orcid.org/0000-0001-8611-8103
http://orcid.org/0000-0003-4530-9039
http://orcid.org/0000-0002-2038-1037
http://crossmark.crossref.org/dialog/?doi=10.1007/s11748-024-02016-y&domain=pdf

General Thoracic and Cardiovascular Surgery (2024) 72:668-673

669

Although right diaphragmatic lesions in the form of
nodules or holes have been a topic in TES since they were
described in 1958 by Maurer et al. [8], the presence of large
defects leading to intrathoracic migration of abdominal vis-
cera is a recent observation in the medical literature and,
as far as we could determine, the first case describing a
diaphragmatic hernia secondary to endometriosis was pub-
lished only in 2007 [9]; a 2021 literature review has since
reported fourteen cases [10].

With a view to better understanding this particular clini-
cal manifestation of TES, we reviewed all patients operated
for TES in our department. The clinical and pathological
data of patients presenting intrathoracic migration of abdom-
inal viscera through an endometriosis-related diaphragmatic
hernia were retrieved and analyzed.

Methods

The study included all patients operated on between Decem-
ber 2003 and March 2023 at the thoracic surgery depart-
ment of the Hospital Hotel-Dieu/Cochin, Paris, France.
Since December 2003, all cases of proven or suspected tho-
racic endometriosis observed in our department have been
prospectively collected in a database. Institutional review
board approval to use data from the database was obtained
from the French Thoracic Society Ethics Committee (CERC-
SFCTCV-53 MaAl). All patients included in the database
signed an informed consent.

Surgical reports of all operated cases of TES were
reviewed and checked for intraoperative ascertainment of
intrathoracic migration of abdominal viscera through a dia-
phragmatic hernia. Those surgical reports describing the
presence of a few or numerous holes (perforations) in the
tendinous portion of the diaphragm and communicating with
the abdominal cavity, as shown by Forster et al. [11], but
without the presence of intrathoracic migration of an abdom-
inal organ, were excluded from the study. The exclusion was
also applied in the absence of a pathological diagnosis of
pelvic, abdominal, or thoracic endometriosis.

In all included cases, we noted the intraoperative pres-
ence of associated lesions on the diaphragm, in the form of
nodules, holes, or cysts, as well as the presence of pulmo-
nary parenchymal lesions such as blebs or bullae. Details of
gynecological history in terms of medical or surgical inter-
ventions and the presence of pathologically proven abdomi-
nal or pelvic endometriosis were collected. Previous proven
or suspected thoracic endometriosis and previous surgical
thoracic intervention were noted. Pathologic diagnosis of
thoracic endometriosis was based on either the association
of endometrial stroma and glands or endometrial stroma
alone with positive staining for CD10 and estrogen/proges-
terone receptors. The size of the diaphragmatic defects and

the type of herniated organ were collected. Follow-up was
completed by a telephone call in Mars 2023. The data on
six patients operated before August 2016 were published
previously [7].

General rules of surgical technique in the case
of endometriosis-related diaphragmatic hernia

In our department, surgical treatment of patients with proven
or suspected TES is based on standard rules. In all cases,
surgery is performed with the patient in the standard pos-
terolateral position. The intervention begins with a video-
assisted evaluation of the whole pleural cavity through a
trocar for the camera visualization positioned in the ante-
rior axillary line at the sixth intercostal space. The visceral
and parietal pleura are fully explored, and all visible foci of
presumed endometriosis (nodular or cystic brown lesions,
isolated pleural thickening, or blackish area) are completely
removed. The diaphragm is completely inspected, and all
lesions are noted. When the diagnosis of diaphragmatic her-
nia and intrathoracic migration of an abdominal organ is
established, posterior thoracotomy at the level of the eighth
intercostal space is performed. The first step is the intra-
abdominal repositioning of the herniated organ by section
of the inflammatory adhesions which are always present
between the diaphragm and the abdominal organ. The sec-
ond step is the circumferential excision of the edges of the
hernia and, if present, of all other visible diaphragmatic
lesions such as nodules, cysts or holes. Before diaphragmatic
reconstruction, the liver must be released by sectioning the
coronal and triangular ligament on the peritoneal surface
of the diaphragm. This allows tension-free repair by non-
absorbable U-shaped separate stitches without the need (in
almost all cases) for a prosthesis. In patients with a history of
pneumothorax, a pleural symphysis is induced by talc insuf-
flation. Postoperative pain is controlled via a paravertebral
catheter and all patients are referred to the gynecology team
for evaluation of a medical treatment. Holistic evaluation
taking into account previous treatments and tolerability, the
presence of residual disease, severity of symptoms, and pos-
sibly the desire for pregnancy is considered before prescrib-
ing individual treatment.

Results

During the twenty-year period of the study in the data-
base collecting all cases of TES there were 114 cases of
pathologically proven endometriosis-related pneumothorax
(catamenial or not), 73 cases of catamenial pneumothorax
with no pathological proof of thoracic endometriosis, 52
cases of catamenial thoracic pain (operated or not) and 10
cases of endometriosis-related pleural effusion, including
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hemothorax. Among the 187 patients with pneumothorax
associated with TES, 13 had diaphragmatic hernia and
among the 52 patients observed with catamenial thoracic
pain, diaphragmatic the hernia was finally found in 7
patients. So, these 20 patients represent 8.03% of the 249
patients surgically managed for a manifestation of TES in
our department in the time frame of the study. These 20
patients represent the study population.

Clinical and pathological data are listed in Table 1. The
median age of patients was 36 years (range 27-58). Interest-
ingly, in the resected specimen of the 58-year-old patient,
endometrial stroma and glands with positive staining for
progesterone receptors were found.

Among the 13 patients with diaphragmatic hernia found
concurrently with endometriosis-related spontaneous pneu-
mothorax, seven were seen at their first episode of pneumo-
thorax. In seven cases it was the first episode of spontane-
ous pneumothorax (which was bilateral synchronous in one
case, Fig. 1), whereas among the other 6 patients, a previ-
ous surgical intervention for pneumothorax was recorded,
in five cases on the same side as the hernia, and in one case
on the other one. Among the five patients previously oper-
ated on the same side as the hernia, the surgical intervention
included the resection of nodules and holes in the diaphragm
in three cases, whereas in two cases previous surgery had
consisted of isolated resection of pulmonary blebs or bullae.

Among the seven other patients with diaphragmatic her-
nia found at work-up of catamenial thoracic pain, one had a
history of laser cauterization of implants of the abdominal

Table 1 Clinical and pathological data of the study population

N=20

Age years: median (range) 36 (27-58)
Side of the hernia

Right / Left 18/2
Diagnosis

Concomitantly with pneumothorax 13

Catamenial thoracic pain 7
Symptoms

Thoracic pain 20

Dyspnea 6
Thoracoscopic findings

Single/multiple diaphragmatic defects 10/10

Associated nodules or cysts (Y/N) 8/12
Surgical repair

Direct sutures / Prosthesis 1773
History of endometriosis

Abdominal 10

Thoracic 4

Abdominal and thoracic 2

None 4

@ Springer

Fig. 1 Bilateral synchronous spontaneous pneumothorax with dia-
phragmatic right hernia

aspect of the diaphragm during operation for abdominopel-
vic endometriosis, and another had a history of pleurodesis
for a pneumothorax considered idiopatic 20 years previously.

The diagnosis was established by a diaphragmatic MRI
in six cases (Fig. 2) and by a CT scan in the remaining one.

At the time of diagnosis of diaphragmatic hernia,
a previous clinical or pathological diagnosis of
abdominopelvic endometriosis, but without any clinical or

Fig.2 MRI showing a right diaphragmatic herniation of the liver
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radiological suspicion of thoracic endometriosis, was present
in 10/20 patients. On the other hand, there were four patients
with previously proven pathological thoracic endometriosis
but without any previous clinical or pathological history of
abdominopelvic endometriosis. In 4 patients, there was no
previous clinical, radiological, or pathological diagnosis of
either abdominopelvic or thoracic endometriosis. Finally,
two patients had a history of abdominopelvic and thoracic
endometriosis.

On questioning, all patients reported catamenial basal-
thoracic pain with radiation to the scapula and neck. At the
time of diagnosis, dyspnea was observed in six patients: two
patients with complete pneumothorax, two patients with
large herniation of abdominal organs, one case with hemo-
pneumothorax, and one another case with concomitant bilat-
eral pneumothorax, respectively. All patients but one with
pneumothorax had a preoperative CT scan, and the suspicion
of abdominal organ herniation could be established because
of the presence of abnormal convexity on the burden of the
diaphragm in 12/13 cases; in the remaining one the hernia
was discovered intraoperatively.

On the right side the liver was always herniated into the
thoracic cavity and in one case, characterized by a large dia-
phragmatic defect, a segment of the transverse colon was
also found. The greater omentum and a part of the stomach
fundus were noted in both cases with the hernia on the left
side.

At surgery, the median size of the defect was 8 cm (range
2.5-22). In 10 patients, a single diaphragmatic defect was
the sole perioperative finding, whereas in 10 cases there
were two or more diaphragmatic defects. In eight cases
there were associated diaphragmatic and/or pleural nodules
(Fig. 3).

Reconstruction of the diaphragm was performed by a
direct suture in 17 cases and by the interposition of a pros-
thetic mesh in three. Talc insufflation was done in the 13
patients presenting with pneumothorax. At pathologic exam-
ination, endometriosis was found in 18 patients on the edges
of diaphragmatic resection; the remaining two pathological
diagnoses of endometriosis had been obtained in previous
operations for abdominopelvic endometriosis.

The median hospital stay was 6 days (range 5—12). There
were two cases of postoperative air leaks. Long-term follow-
up showed no recurrence of hernia, but pneumothorax recur-
rence in two patients; both underwent successful iterative
talc insufflation.

Discussion

This study shows that in women of childbearing age or even
older, as observed in one case and previously reported in the
literature [12], TES may be responsible for a diaphragmatic

Fig.3 Perioperative finding of a unique diaphragmatic defect with
nodules

hernia with an intrathoracic migration of abdominal
organs. As for endometriosis-related pneumothorax, a high
predominance on the right thoracic side was observed, which
led us to speculate that pathophysiological mechanisms
leading to endometriosis-related pneumothorax and/or
hernia share some common pathways [13, 14]. A recent
study on laparoscopic bilateral diaphragm inspection of
women with abdominal-pelvic endometriosis has shown
a prevalence of the diaphragmatic disease in 5% of the
study population, a high predominance at 94% on the right
side and its association with specific diaphragmatic pain
(basal-thoracic with radiation into the homolateral scapula
and shoulder) [15]. In endometriosis, the cyclic phases
of proliferation and desquamation, associated with local
chronic inflammation as well as immune evasion, lead to
irreversible modification of normal anatomy [16]. Typically,
thoracoscopic findings of patient operated for endometriosis-
related pneumothorax are diaphragmatic nodules and small
perforations, and it can be postulated that the diaphragmatic
hernia is the consequence of severe disease secondary to the
coalescence of these lesions. On the other hand, it cannot
be excluded that in some cases the diaphragm weakened by
endometriosis could undergo a spontaneous rupture favored
by a trans diaphragmatic pressure gradient.

Among those patients in whom the hernia was diagnosed
concomitantly with pneumothorax, there were four cases
without any previous gynecological or thoracic pathologic
proof of endometriosis, and in seven other cases, the hernia

@ Springer



672

General Thoracic and Cardiovascular Surgery (2024) 72:668-673

was diagnosed at the time of the first episode of pneumo-
thorax. On the other hand, in six of the seven patients in
whom the hernia was discovered at the time of exploration
of catamenial chest pain, there was no previous proof of
thoracic endometriosis. Such findings show that the hernia
could form without any abdominal or thoracic symptoms
other than catamenial thoracic pain.

The discovery of a diaphragmatic hernia must be consid-
ered a formal indication for surgery. In 80% of our patients,
the reconstruction of the diaphragm was performed by direct
suture and with this objective it is important to divide the
coronal and triangular ligaments of the liver, otherwise in
the presence of a large defect the positioning of a heterolo-
gous prosthesis is needed. In our experience, a PTFE mesh
gives us the best results. An observational follow-up study
conducted by Redwine suggested that full-thickness resec-
tion of the diaphragm and repair performed at laparotomy
improved symptoms in 100% of patients and procured a
complete treatment of symptoms in 88% of patients without
postoperative medical therapy after a follow-up of 7 years
[17].

In all cases of endometriosis-related pneumothorax, we
induce pleural symphysis with talc, unless we observe two
recurrences of a pneumothorax that was newly operated.
It is our policy that the prescription of drugs after surgery
is under the responsibility of the gynecology team and is
decided based on a tailored discussion with the patient,
including the considerations regarding private and social
life. Inhibition of ovarian function for a period of six
months after surgery in endometriosis-related pneumotho-
rax is generally indicated to reduce the risk of recurrence.
Gonadotropin-releasing hormone analogues or continuous
oral progesterone are evaluated but may not be tolerated and/
or strongly interfere with the quality of life of these young
women [18-20].

Despite recent numerous articles on TES, reports on
endometriosis-related diaphragmatic hernia are rare [21].
We can propose two explanations for the large number of
patients operated on in our center, namely the fact that ours
is a referral center for thoracic endometriosis, and, probably
more importantly, our policy of prescribing specific imaging
(ideally MRI) when caring for patients with catamenial
thoracic pain [22, 23]. We believe that timely diagnosis
of thoracic endometriosis, when the presentation is pain,
leads to the rapid specific treatment of diaphragmatic
endometriosis and management of complications (including
hernia), thereby avoiding more important events, such as
strangulation of a herniated hollow viscus.

In conclusion, diaphragmatic herniation of abdomi-
nal organs is a possible manifestation in TES and may be
observed concomitantly with pneumothorax or discovered
during the work-up of catamenial thoracic pain. Surgery is
fundamental in making a pathological diagnosis, resection
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of all visible implants, restoring anatomy, and, in patients
presenting with pneumothorax, preventing the recurrence
of pneumothorax.
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