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Endometriosis is a common inflammatory illness in which endometrial tissue grows outside the uterine cavity. Immune
dysfunction is now widely acknowledged as the primary cause of endometriosis. The immune cell population represented by
neutrophils is thought to play an essential role in the etiology, pathophysiology, and associated clinical outcome. There is
growing evidence that neutrophils have a role in chronic and aseptic inflammatory diseases, and endometriosis patients have
increased levels of neutrophils in plasma, peritoneal fluid, and ectopic endometrium. Here, we sought to review the function of
neutrophils in the pathogenesis of endometriosis, with an emphasis on the role of neutrophils in regulating endometrial
angiogenesis and the local inflammatory microenvironment.

1. Introduction

Endometriosis is a chronic inflammatory disease defined by
the presence of endometrium-like tissue lesions outside of
the uterus that the prevalence varies from 6% to 10% [1–3].
The common symptoms of endometriosis are pelvic pain
and/or infertility, when also includes some asymptomatic
cases [4]. Endometriosis has a multifactorial etiology; the most
widely recognized theory is retrograde menstruation, which
occurs when live endometrial cells reflux past the fallopian
tubes into the pelvis during menstruation [5]. Although retro-
grade menstruation is a fairly common phenomenon, endo-
metriosis affects only a tiny number of women. There is
substantial evidence that the immune system plays a role in
the pathophysiology and clinical symptomatology of endome-
triosis, whereas genetics and environment are the major
causes. Immunological dysfunction is thought to hinder men-
strual debris from being removed, causing it to stick to pelvic
tissues and develop a new blood supply, resulting in endome-
triotic lesions, which cause local inflammatory responses, scar-
ring, and pain [6, 7]. The anatomical distortion caused by
scarring leads to infertility, and local inflammation affects

oocyte quality and early embryonic development, as well as
the unsuitable endometrial environment for embryo implan-
tation [8]. Multiomics-based analysis suggests the presence
of altered steroid hormone signaling, antigen presentation,
upregulation of lymphocyte activation, and cytokine-induced
and inflammatory pathways in endometriotic lesions [9–11].
There is an altered proinflammatory immune milieu in the
microenvironment of endometriosis lesions. Although some
studies have provided an overview of the impact of innate
and adaptive immune abnormalities on endometriosis patho-
physiology, there is still a knowledge gap regarding the altered
functional properties of specific immune cells and how this
may lead to changes in endometriosis phenotype and disease
symptoms.

Neutrophils (NT) have traditionally been thought to
constitute the primary immune response to infection and
tissue injury, defending against invading pathogens by
phagocytosis, degranulation, and neutrophil extracellular
traps (NETs) [12, 13]. However, there is mounting evi-
dence that neutrophils are a homogeneous population of
cells with a variety of particular functions, and that various
subpopulations of these cells have immunomodulatory
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roles and are linked to cancer and other inflammatory ill-
nesses [13, 14]. Importantly, the presence of tissue-based
populations of neutrophils that are both colonized and
newly infiltrated and acquire specific functions or pheno-
types depending on the tissue microenvironment is observed
[13, 15, 16]. The local microenvironment can influence neu-
trophil polarization, and the development of sterile and
chronic inflammatory diseases, including endometriosis
[1], inflammatory bowel disease (IBD) [17], metabolic syn-
drome [18], and atherosclerosis [19], is associated with neu-
trophil recruitment and activation [20, 21]. In contrast,
neutrophil populations in the tumor microenvironment are
essentially determined by their functional phenotype, with
neutrophils performing proinflammatory/anti-inflammatory
and protumor/antitumor roles [20, 22]. Neutrophils and
their released cytokines have been demonstrated to be higher
in the circulatory system and peritoneal fluid of endometri-
osis patients, promoting endometriotic cell proliferation,
invasion, and angiogenesis [11, 23–25]. In this review, we
focus on the involvement of neutrophils in endometriosis
pathophysiology, including the abundance, function, and
activation status of the neutrophil population, as well as
the role of neutrophil heterogeneity and plasticity in endo-
metriosis lesion formation and angiogenesis.

2. Methods

On PubMed and Medline, a thorough literature search was
conducted for articles published up to 30 November 2022.
Endometriosis, neutrophils, neutrophil extracellular traps,
pelvic microenvironment, angiogenesis, inflammation, and
cytokines were all combined as search terms. The literature
search did not use linguistic filtering or publication deadline
restrictions. The evaluation of the results included both
human and animal studies. Editorials, communications,
and notes are not included. To find pertinent studies, refer-
ence lists of retrieved studies were manually examined, and
322 articles were found after a review of the literature in
the PubMed database. After extensive research, a total of
19 articles were collected.

3. Endometrial Neutrophils in Menstruation

Menstruation is an inflammatory process accompanied by
tissue breakdown and bleeding that occurs at the end of
each normal menstrual cycle [26]. The loss of progesterone
and estrogen in the nonconceptive cycle causes a decrease
in prostaglandin metabolism and a loss of defense against
reactive oxygen species (ROS). Increased ROS causes the
release of NFκB, which causes the induction of inflamma-
tory signals and the release of proinflammatory mediators
such as prostaglandins, cytokines, chemokines, and matrix
metalloproteinase (MMP) synthesis, which causes neutro-
phil recruitment and phenotypic changes. This, combined
with the hypoxic environment induced by prostaglandin
action, leads to the rapid destruction of the extracellular
matrix, which in turn causes menstrual tissue rupture and
hemorrhage [26–29].

Neutrophils are barely detectable in the normal endome-
trium throughout most of the menstrual cycle, but their
numbers skyrocket right before the onset of menstruation,
accounting for 6–15% of the total number of cells in the tis-
sue when neutrophils are most abundant. Chemokines
released by mast cells (MC), macrophages (Mø), and other
cells may cause an increase in endometrial neutrophils dur-
ing menstruation [26]. However, quantifying the endome-
trial neutrophil population is very challenging due to the
influence of the ovarian endocrine cycle and the great het-
erogeneity of immune cell distribution patterns in the endo-
metrium. Neutrophils contribute to endometrial function,
not only by killing but also by restoring endometrial tissue.
Progesterone withdrawal corresponds with neutrophil
recruitment throughout the premenstrual period [30]. Neu-
trophils contain high levels of matrix metalloproteinase
(MMP) and may activate MMP in situ [31], which leads to
endometrial rupture during menstruation. Neutrophils
recruited during menstruation are an integral part of the
endometrial repair process. The absence of neutrophils
impedes endometrial repair in a mouse model that resem-
bles menstruation, demonstrating the importance of the
local endometrial immune cell population [32]. Endometrial
neutrophils secrete IFN-γ, vascular endothelial growth fac-
tor (VEGF), and IL-17, which are involved in cell prolifera-
tion, angiogenesis, and immune response, all of which are
necessary for implantation and/or pregnancy maintenance
[33, 34]. The inflammatory events throughout the normal
menstrual cycle are summarized in Figure 1.

4. Neutrophils in Endometriosis
Eutopic Endometrium

Various immune cells create a proangiogenic immune
microenvironment in endometriosis, endometrial infiltrat-
ing macrophages, and neutrophils is an important source
of cytokines and chemokines. Various immune cell popula-
tions invading the endometriotic lesion interact with epithe-
lial, mesenchymal, and endothelial cells, contributing to the
creation and evolution of endometriotic lesions inside the
peritoneal cavity, as shown in Figure 2. Notably, several
mechanisms by which neutrophils contribute to endometri-
osis have been proposed, but most of them are based on the
expression of neutrophil-associated cytokines and chemo-
kines. VEGF is a significant angiogenic agent in the endome-
trium throughout the menstrual cycle, ovulation, and tissue
regeneration, with macrophages and neutrophils being the
main sources of VEGF expression in the endometrium
[35]. Interleukin-8 (IL-8) is a potent angiogenic cytokine
that causes neutrophil chemotaxis. IL-8 levels are higher in
the normal endometrium during the secretory phase com-
pared to the proliferative phase. In women with endometri-
osis, IL-8 levels are higher in the early proliferative and late
secretory phases of the eutopic endometrium, which
increases neutrophil recruitment [36, 37]. Increased expres-
sion of VEGF and angiopoietin 1 and 2 (ANGPT1/2) in
the eutopic endometrium causes dysregulated angiogenic
activity [38], and structural and/or functional differences in
the eutopic endometrium may play a role in endometrial
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cells entering the peritoneal cavity to form endometriosis
lesions [39, 40]. Thus, increased neutrophils and VEGF,
which are involved in the etiology of endometriosis,
induce a vicious cycle of endometrial cell adhesion, cell
proliferation, and further IL-8 release, necessitating addi-
tional research into the role of neutrophils in endometrial
circulation.

Endometriosis lesions are characterized by dense vascu-
larization, and the efficacy of antiangiogenic therapy has
been tested in a small number of animal studies [41]. Resver-
atrol, a polyphenolic compound with antitumor, anti-
inflammatory, antioxidant, and anti-angiogenic properties
[42], was recently tested in a human clinical trial to reduce

VEGF and TNF-α expression in postoperative eutopic endo-
metrium of patients with endometriosis (stage III-IV), and
thus, antiangiogenic therapy may be a successful approach
for the treatment of endometriosis [43].

5. Neutrophils and Related Cytokines in the
Peritoneal Microenvironment

The inflammatory peritoneal environment contributes to
the colonization of endometriosis lesions, and the perito-
neal fluid contains high levels of cytokines and growth fac-
tors [44], such as interferon-gamma-induced protein-10
(CXCL10), IL-8, and chemokine growth-regulated-alpha
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Figure 1: Inflammatory events in menstruation. (a) Ovarian-derived estradiol and progesterone play a significant role in the structure and
shape of the endometrium throughout the menstrual cycle. (b) Progesterone withdrawal leads to the release of chemokines into the
surrounding tissues and the recruitment of neutrophils into the endometrium. Macrophages may have a proinflammatory (M1)
phenotype in the early stages, and their phagocytic clearance of apoptotic cells is required to reduce local inflammation. Eosinophils are
also recruited, while local mast cells become highly active and uterine natural killer (uNK) cells proliferate and release cytolytic
chemicals. As these cells undergo a phenotypic shift, MMPs and degradative enzymes are released, stimulating the MMP activation
cascade and driving ECM breakdown and endometrial rupture. (c) After menstruation, macrophages remove cellular debris while
neutrophils of different phenotypes assist in the remodeling and repair of the functional endometrial layer.
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(GRO-α) [45–47]. Neutrophils in the ectopic endometrium
are a plentiful source of VEGF, which directly contributes
to the high VEGF levels in the peritoneal fluid [48]. The
presence of neutrophils and VEGF can establish a micro-
environment that promotes inflammation and angiogene-
sis, and surgical excision of endometriotic lesions reduces
serum VEGF levels, indicating that peritoneal lesions have
a significant influence on the microenvironment [49]. It
has been reported that the frequency of neutrophils in
the peritoneal fluid is higher in women with endometriosis
in stages I and II but not in stage III and IV [23]. Addi-
tionally, it has been demonstrated that all phases of
endometriosis had higher peritoneal fluid neutrophil per-
centages than controls [24]. The possible reasons for this
difference are due to differences in the techniques used
to collect peritoneal fluid and differences in the methods
of neutrophil detection.

Interleukin 8 (IL-8), a cytokine that induces neutrophil
chemotaxis and promotes angiogenesis and cell prolifera-
tion, is elevated in the peritoneal fluid of patients with
endometriosis, and its level correlates with the severity of
the disease [11, 24, 36]. Increased IL-8 levels in the endo-
metriosis peritoneal microenvironment can upregulate Fas-

ligand (FasL) expression in endometrial cells and induce
cytotoxic T lymphocyte apoptosis, potentially establishing
a local immune tolerance environment for ectopic endo-
metrial implantation [50]. neutrophil-activating peptide
78 (ENA-78), a neutrophil chemokine, is significantly ele-
vated in peritoneal fluid from endometriosis patients, not
only by stimulating neutrophils to secrete growth factors
and cytokines but also by directly promoting endometrial
stromal cell proliferation, which may play a role in the
growth and maintenance of ectopic endometrial tissue
[51–54]. Furthermore, in cultured endometrial stromal
cells in vitro, the addition of IL-1β or TNF-α with IFN-
γ promoted the release of large amounts of ENA-78 and
IL-8 [54, 55]. Thus, the endometriotic lesions are estab-
lished in a highly complex and dynamic peritoneal micro-
environment of inflammation, angiogenesis mediated by
neutrophils and other immune cells.

6. Neutrophil Extracellular Traps
(NETs) in Endometriosis

The ability of NETs to host defenses was initially studied,
but more recently, their pathogenic potential has been
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Figure 2: The function of immune cells in the microenvironment of endometriotic lesions. During menstruation, according the theory of
retrograde menstruation, live endometrial debris first returns to the peritoneal cavity, containing a large number of neutrophils, cytokines
(IL-8), and angiogenic factors (VEGF and ANGPT1/2), which interact with various infiltrative immune cell populations and promote
endometrial cell adhesion and cell proliferation. Under the influence of systemic and local abdominal immune dysfunction, immune cells
and immune mediators promote the establishment and survival of lesions. The table above outlines the role of each immune cell type in
the pathophysiology of endometriosis.

4 Mediators of Inflammation



studied, including their involvement in controlling sterile
inflammation, vascular obstruction, and tissue damage
[56]. And endometriosis is associated with higher levels of
NETs in peritoneal fluid compared to controls [57]. Circu-
lating plasma NET levels were significantly higher in deeply
infiltrated endometriosis, indicating a possible role for NETs
in endometriosis pathogenesis and confirming it as a chronic
sterile inflammatory disease [58]. However, peritoneal fluid
from endometriosis patients did not stimulate the release
of NETs from healthy neutrophils, and more research is
needed to investigate the connection between NETs and
endometriosis pathogenesis [57].

7. Neutrophils and Related Cytokines in Ectopic
Endometriosis Lesions

Compared to normal endometrium, ectopic endometrial
lesions are heterogeneous and ectopic endometrium has a
microenvironment that encourages neutrophil recruitment.
In ectopic endometrium, the percentage of neutrophils
(myeloperoxidase positive, MPO+) was found to be consid-
erably higher (P = 0:0209) [11]. As neoangiogenesis is a
requirement for intraperitoneal endometriosis lesions to sur-
vive, numerous angiogenic involving VEGF and other fac-
tors and proinflammatory cytokines, including IL-8 and
CXCL10, are overexpressed in ectopic endometriosis lesions
[34, 48]. Ovarian endometriosis is the most common site of
ectopic endometrium [1]. When compared to control follic-
ular cyst fluid, ovarian endometriosis cyst fluid contains
higher levels of VEGF and IL-8, which may stimulate neu-
trophil recruitment and angiogenesis, allowing ectopic endo-
metrial cell implantation into the ovary [59].

Moreover, interleukin 17A (IL-17A), a proangiogenic
factor produced primarily by Th17 cells but also recently
discovered to be expressed by neutrophils [60, 61], is found
to be higher in ectopic endometriosis than in eutopic endo-
metriosis and correlates with the American Society for
Reproductive Medicine stage of endometriosis [62]. And

IL-17A produced by neutrophils stimulates endometrioma
stromal cells to secrete growth-regulated oncogene-α
(GRO-α), a member of the C-X-C family of chemokines,
thereby recruiting more neutrophils and inducing the for-
mation and maintenance of endometriosis [63, 64]. When
compared to matched eutopic or normal endometrium,
endometriosis lesions exhibit upregulation of numerous
genes for cytokines, chemokines, adhesion molecules, and
damage-associated molecular patterns (DAMPs) that impact
neutrophil recruitment, function, and survival [11, 65, 66]
(Table 1).

8. Neutrophils in Plasma of Endometriosis

The chronic proinflammatory environment in the perito-
neum promotes endometriosis lesion colonization and
disease progression, which is associated with elevated neu-
trophils both circularly and locally. The ratio of neutro-
phils/lymphocytes in peripheral blood of patients with
endometriosis was increased [67] and also found that adding
plasma and peritoneal fluid from patients with endometri-
osis to neutrophils cultured in vitro significantly reduced
the percentage of neutrophils apoptotic cells, resulting in
an increased number of neutrophils in endometriosis
patients’ blood [23]. The transcriptome of neutrophils
extracted from the peripheral blood of endometriosis
patients and healthy controls indicated that the innate
immune response, cytokine-mediated signaling pathway,
and inflammatory responses were the most significantly
changed biological processes [11]. One of the main functions
of neutrophils is phagocytosis [13], and in patients with
endometriosis, neutrophil phagocytosis in the peripheral
blood was diminished; however, neutrophil phagocytosis in
these patients improved dramatically after 7 days postopera-
tively [68]. Compared to healthy controls, IL-17A concen-
trations were significantly increased in patients with
endometriosis and decreased in plasma after excision of
the lesion, reinforcing the association of IL-17A with the

Table 1: Cytokines and chemokines associated with neutrophil recruitment in endometriosis.

Species Alterations Ectopic vs. eutopic endometriosis Plasma Peritoneal fluid

Human Increased

IL-8 [11].
GM-CSF and IL-15 [85].

EG-VEGF [40].
VEGF

IL-8 [86].
YKL-40 [70].

HNP 1–3, IL-6, and IL-8 [24].
MCP-1, IL-6, and IL-8 [86].

VEGF and IL-6 [45].
CXCL10 and IL-8 [46].

GRO-α [47].

Decreased
G-CSF, MIP-1β, IP-10, FGF-basic,

IL-1ra, IL-5, and IL-7 [85].
IFN-γ [87]. —

Mice Increased —
G-CSF, CXCL2, CCL2, CCL11, G-CSF,

CXCL2, CCL2, and CCL11 [11].
G-CSF and IL-6 [78].

G-CSF, CXCL1, CCL11, CCL3, TNF-
α, IL-6, IL-4, and VEGF [11].

CCL2, G-CSF, IL6, and VEGF [79].
GM-CSF, IL-10, and IL-17 [79].

G-CSF and IL-6 [78].

Decreased — — —

IL-8: interleukin-8; GM-CSF: granulocyte-macrophage colony-stimulating factor; G-CSF: granulocyte colony-stimulating factor; MIP-1β: macrophage
inflammatory protein 1β; HNP1-3: human neutrophil peptides 1-3; IP-10: interferon-inducible protein 10; FGF-basic: basic fibroblast growth factor; IL-
1ra: IL-1 receptor antagonist; EG-VEGF: endocrine gland-derived VEGF; GRO-α: chemokine growth-regulated-alpha.
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pathophysiological process of endometriosis [63]. YKL-40 is
an inflammatory biomarker that is secreted by activated
macrophages and neutrophils [69]. Serum YKL-40 levels
are higher in women with endometriosis and are positively
correlated with disease stage, suggesting that YKL-40 may
serve as a marker for endometriosis [70]. In conclusion, cir-
culating blood neutrophils and cytokines are elevated in
patients with endometriosis and may be involved in the
pathophysiology.

An enhanced proinflammatory state of circulating neu-
trophils was identified in patients with endometriosis. Low-
density granulocytes (LDGs), a subset of circulating proin-
flammatory neutrophils, were first described in systemic
lupus erythematosus [71, 72]. Recent research has revealed
that LDGs are related to a variety of autoimmune and
inflammatory diseases. LDGs also have the ability to synthe-
size a large number of proinflammatory cytokines, including
IFN-γ and TNF-α [71, 73, 74]. It can be speculated that the
abundance of LDGs in the circulation of endometriosis may
increase. However, more research is needed to confirm the
abundance and pathophysiological role of LDGs in the
peripheral blood and pelvic microenvironment of endome-

triosis patients. The pathophysiological mechanism of neu-
trophils involved in endometriosis is shown in Figure 3.

9. Neutrophils in Mouse
Models of Endometriosis

Because there are no animal models of spontaneous men-
struation (except for Old World primates) that can recreate
human endometriosis, as well as the disease’s heterogeneity
and the effect of the immune-endocrine axis, creating endo-
metriosis models in animals is challenging, and most animal
studies are based on mice models. In a syngeneic mouse
model of endometriosis established through uterine horn
peritoneal transplantation, neutrophils were significantly
enriched at 24–72 hours of lesion establishment, with a peak
at day 2–3 days, indicating that neutrophils may play a role
in the early response of endometrial tissue to the local peri-
toneal environment [11, 75]. In support of this, depletion of
neutrophils with neutralizing antibodies to granulocyte
receptor-1 (Gr-1) [76] or lymphocyte antigen 6 complex,
locus G (Ly6G) [77] reduced the formation of endometriotic
lesions in mice [11, 76, 78]. In the early stages of
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Figure 3: Mechanisms of neutrophil-mediated pathophysiology of endometriosis. The number of neutrophils increases significantly in the
premenstrual period and participates in the shedding and repair of the endometrium. Endometriosis eutopic endometrium has a high
neutrophil count, which overexpresses VEGF, IL-8, and ANGPT1/2, resulting in dysregulation of angiogenic activity and further tissue
shedding to form ectopic endometrial lesions, shaping the inflammatory peritoneal microenvironment. A vicious cycle of recruiting
neutrophils, secreting cytokines and growth factors, and promoting apoptosis of cytotoxic T cells is further formed. In this process, the
increase of neutrophils in the circulating blood is accompanied by the weakening of phagocytosis, and pathophysiological pathways like
NETs are also involved, generating a highly complex and dynamic microenvironment. IFN-γ: interferon-γ; VEGF: vascular endothelial
growth factor; IL-17: interleukin-17; IL-8: interleukin-8; ANGPT1/2: angiopoietin 1 and 2; ENA-78: epithelial neutrophil activating
peptide-78; CXCL10: interferon-gamma-induced protein-10; GRO-α: chemokine growth-regulated-alpha.
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endometriotic lesion formation, neutrophils enhance lesion
vascularization by increasing the production of local and
systemic cytokines and angiogenic mediators [11, 75, 79].
In peritoneal fluid and ectopic endometrium of endometri-
osis model mice, neutrophil counts and levels of granulocyte
colony-stimulating factor (G-CSF) and interleukin-6 (IL-6)
were significantly increased. G-CSF and IL-6 regulate neu-
trophils through STAT3 pathways and alter the expression
of angiogenesis-related genes (Mmp9, Bv8, and Trail), which
are involved in the establishment of early endometriosis
[78]. Neovascularization is essential for the formation of
endometriosis lesions, and inhibition of endometriosis
angiogenesis with COX-2 inhibitors was shown to reduce
neutrophil infiltration in endometriosis lesions [41].

Endometriosis is known to be estrogen-dependent, and
local estradiol biosynthesis in endometriotic lesions com-
bines with peritoneal inflammation in the peritoneal cavity
to form an abnormal immune-endocrine microenvironment
[1]. In breast tissue, estrogen function supports neutrophil
infiltration and neutrophil-mediated adipocyte regeneration
[80]. In the early phases of endometriosis, estrogen (E2) and
estrogen receptor (ER) are essential for immunological regu-
lation and angiogenesis [79], and the physiological connec-
tion between estrogen-induced modifications in neutrophil
function and endometriosis pathogenesis is of particular
interest.

10. Neutrophils in Endometriosis
Clinical Application

Neutrophils are mostly used in endometriosis to diagnose or
differentiate the severity of the disease depending on the
number of neutrophils in the peripheral blood. The
neutrophil-to-lymphocyte ratio (NLR) has been proposed
as a diagnostic marker for endometriosis, and when com-
bined with serum CA-125, it can improve diagnostic sensi-
tivity and screen for more minor-to-mild diseases [44, 81].
NLR is a valuable adjunct in the diagnosis of advanced endo-
metriosis, as well as in the diagnosis for patients with nega-
tive serum CA-125 [82]. However, some studies did not find
a correlation between NLR and endometriosis [83, 84]. Fur-
ther studies are still needed to explain these differences. In
terms of therapeutic strategies, neutrophils alone or in com-
bination with CA125 are potential targets for the diagnosis
of endometriosis.

11. Conclusions and Prospects

Retrograde menstruation occurs in most women, but only a
fraction of women develops endometriosis. It has been
hypothesized that women with congenital and adaptive
immune disorders are more likely to develop endometriosis.
Ultimately, the influence of estrogen, immune dysfunction,
and angiogenesis is considered to be important in the devel-
opment of endometriosis. Ectopic endometrial lesions lead
to rapid neutrophil recruitment, and neutrophil infiltration
contributes to early angiogenesis in the ectopic endometrial
inflammatory microenvironment, which forms a positive
feedback. Here, we review the behavior of neutrophils in

the different settings and locations of endometriosis, where
neutrophils and associated immune mediators promote
lesion establishment and survival, contributing to the under-
standing of the potential role of neutrophils in disease path-
ogenesis and pathophysiology.

However, based on present evidence, we are unable to
conclude whether neutrophil phenotype and function con-
tribute a role in the formation and progression of endome-
trial lesions. The bulk of neutrophil-based research to date
has been observational, with neutrophils or their cytokine
products assessed in the systemic circulation and peritoneal
fluid alone or in combination. The involvement of neutro-
phils in endometriosis is expected to be better understood
using high-throughput sequencing platforms, single-cell
genomics, and multiomics techniques.
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