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Abstract---Background:

Endometriosis is characterized by the

presence of functional, estrogen-responsive endometrial-like tissue
outside the uterine cavity, leading to chronic inflammation and
significant impairment of quality of life. Its economic burden in the
United States exceeds $49 billion, driven largely by healthcare costs
and productivity losses for affected individuals. Aim: This review aims
to provide healthcare providers with a comprehensive understanding
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of endometriosis, including its causes, epidemiology, pathophysiology,
clinical presentation, diagnosis, and treatment options. Methods: A
review of current literature was conducted to gather information on
the various aspects of endometriosis, including genetic,
environmental, and epidemiological factors, along with its
mechanisms of pain and subfertility. Results: Endometriosis affects
approximately 6-10% of reproductive-aged women and is associated
with risk factors such as early menarche and nulliparity. The
condition presents with diverse symptoms, including dysmenorrhea
and subfertility. Diagnosis is confirmed through surgical visualization
and biopsy of lesions. The pathophysiology includes aberrant immune
responses and hormonal dysregulation, contributing to chronic pain
and infertility. Conclusion: Understanding the complexities of
endometriosis is crucial for effective diagnosis and treatment. Given
its multifactorial nature and significant impact on women's health,
ongoing research is essential to improve treatment strategies and
patient outcomes.

Keywords---Endometriosis, chronic pain, subfertility, diagnosis,
treatment options, epidemiology.

Introduction

Endometriosis is identified by the existence of functional, estrogen-responsive
endometrial-like glands and stroma located outside the uterine cavity. While the
diagnosis does not necessitate the presence of clinical symptoms, many
individuals experience endometriosis as a chronic inflammatory condition that
profoundly impacts their quality of life. The economic burden of endometriosis in
the United States is estimated to exceed $49 billion, with patients who undergo
surgical intervention facing both higher direct and indirect costs, as well as
productivity losses per individual that are double the associated healthcare
expenses. [1] The most prevalent clinical manifestations include adnexal masses,
infertility, and dysmenorrhea. Although the identification of ectopic endometrial
tissue serves as the primary pathological characteristic, numerous molecular
variations exist that distinguish endometriotic lesions from eutopic endometrium.
These molecular differences complicate the advancement of novel pharmacological
therapies and treatment modalities.

Incidence and Epidemiologic Factors

This complex condition is shaped by an array of genetic, environmental, and
epidemiological influences. It affects approximately 6-10% of women of
reproductive age and has been observed in both premenarchal and
postmenopausal populations. The average age for diagnosis is roughly 28 years.
Certain conditions exhibit a higher concordance with endometriosis; for instance,
it is found in 21-47% of women experiencing subfertility [2] and in 71-87% of
those suffering from chronic pelvic pain [3]. Factors such as early onset of
menarche, shorter menstrual cycle length, heavy menstrual flow, and nulliparity
are linked to an elevated risk. Additional elements contributing to increased
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prevalence include a low body mass index, alcohol consumption, and specific
phenotypes like freckles and nevi. Conversely, physical exercise appears to offer a
protective effect. The use of oral contraceptives is correlated with a reduced
prevalence of endometriosis and potentially a lower incidence of endometriomas
during the initial laparoscopy [4].

Endometriosis also demonstrates a significant familial tendency, with a first-
degree relative affected by the disease increasing an individual's risk by 7 to 10
times. A meta-analysis of genome-wide association studies has identified common
genetic variants across seven risk loci [5]. The genetic predisposition appears to
escalate in tandem with the severity of the condition. The prolonged interval
between the onset of symptoms and the definitive diagnosis of endometriosis
typically spans 7-8 years. This delay can be partly attributed to the symptom
overlap between endometriosis and other pain-related syndromes. Clinical
diagnosis can be corroborated through surgical intervention involving direct
visualization and tissue biopsy of observable lesions. Endometriosis likely lacks a
singular unifying explanation that encompasses the diverse clinical
manifestations associated with the disorder.

Pathophysiology

An endometriotic lesion exhibits a histological appearance akin to that of the
endometrium, characterized by distinct endometrial glands and stroma. The
etiology of endometriosis is often explained through the implantation of eutopic
endometrium resulting from retrograde menstruation or the metaplasia of
coelomic pluripotential mesothelial cells lining the peritoneum, which transforms
into endometrial tissue at ectopic sites. The phenomenon that only a minority of
women develop endometriosis from the widespread occurrence of retrograde
menstruation is partially attributed to an intrinsic dysfunction within the
peritoneal immune system. A third hypothesis, known as mullerianosis, aims to
elucidate how endometriosis infiltrates the cul-de-sac and uterosacral ligaments.
This theory posits that during fetal organogenesis, aberrantly located endometrial
tissue, such as that found in the cul-de-sac, differentiates into endometriosis.
Additionally, distant metastasis and the implantation of cells via hematogenous or
lymphatic embolization can account for the presence of endometriosis in atypical
locations. Importantly, none of these theories is mutually exclusive, and various
phenotypes of the disease can coexist within the same individual. One significant
challenge presented by implantation theories is that, despite ectopic
endometriosis lesions histologically resembling eutopic endometrium, they do not
exhibit similar physiological functionality. This discrepancy implies that the
response of endometriosis lesions to medical treatment is likely to differ from that
of eutopic endometrium.

A myriad of abnormal molecular processes in the eutopic endometrium leads to
altered hormonal responses, changes in receptivity, and enhanced -cellular
survival and inflammation at ectopic sites. Interactions between ectopic lesions
and the eutopic endometrium may affect gene expression within the
endometrium. In endometriotic lesions, it is hypothesized that impaired
methylation occurs in critical genes that regulate downstream progesterone and
estrogen receptor expression. Combined with elevated aromatase expression in
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the ectopic endometrium, this results in increased concentrations of local, more
metabolically active estradiol. These alterations are summarized under the
concept of progesterone resistance. The relative progesterone resistance observed
in the endometrium may partially elucidate the dysregulation of genes vital for
implantation [6]. In addition to the epigenetic modifications of specific genes,
altered microRNA expression may further influence gene transcription and
posttranslational modifications associated with cellular proliferation or survival
regulation [7].

Mechanism of Ovarian Cyst Development (Endometrioma)

Endometriomas are ovarian cysts filled with "chocolate" fluid. It is believed that
these endometriotic cysts originate from the ovarian surface, where superficial
ovarian implants are frequently observed during laparoscopy. Adhesions linking
the ovary to the pelvic sidewall may facilitate the invagination or entrapment of
endometrial glands and stroma within the ovarian cortex, progressively leading to
the formation of cystic lesions. An alternative theory regarding the development of
endometriomas posits that the peritoneal mesothelium covering the ovary can
undergo differentiation into endometrioid epithelium, thereby forming an
invaginating cyst through a metaplastic process. Another hypothesis suggests
that mullerian epithelium from the fallopian tubes or endometrium may implant
on the ovarian surface, resulting in cyst formation. This notion is akin to the
mechanisms observed in many surface epithelial tumors and is further supported
by the recent correlation between ovarian cancer and tubal tissue. The formation
of endometriomas is closely associated with ovulation; the use of cyclic oral
contraceptives to inhibit ovulation has been shown to reduce the risk of
endometrioma recurrence. Additionally, there may be a transference of
endometriotic tissue into a hemorrhagic corpus luteum, which can evolve from a
hemorrhagic corpus luteum into an endometrioma.

The inner surface of an endometrioma is lined with endometriotic tissue, which
exhibits variable penetration into the surrounding fibrotic tissue. The average
thickness of the cyst wall ranges from 1.2 to 1.6 mm, with endometriotic tissue
covering approximately 60% of the inner surface of the cyst and penetrating to a
depth of 1.5 mm [8]. This finding is particularly relevant when employing energy
modalities to ablate endometriotic cysts, as opposed to excisional techniques.
Distinctive characteristics of endometriomas include significant fibrosis and
inflammation. Unlike other cysts, endometriomas are firmly adhered to the
ovarian cortex and the underlying stroma. This adherence may account for some
clinical manifestations that differ from those of epithelial tumors, such as the
presence of pain and the surgical challenges encountered during excision, which
can inadvertently lead to the removal of healthy ovarian tissue.

Mechanism of Pain

Chronic inflammation associated with endometriosis is marked by elevated levels
of systemic and local pro-inflammatory cytokines and growth factors that
significantly influence pain perception, including dyspareunia. Notable mediators
include nerve growth factor and prostaglandin E2. Prolonged exposure to these
inflammatory agents can result in peripheral sensitization, characterized by a
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hyperalgesic state, central sensitization, and myofascial pain . Understanding
central sensitization is crucial for addressing chronic pain effectively and can help
prevent unnecessary repetitive surgical interventions. It is hypothesized that
ongoing noxious stimulation, chronic inflammation, and nerve damage alter pain
processing pathways, leading to central sensitization. Timely treatment of pain
symptoms is essential to prevent this progression. Surgical procedures may
inadvertently exacerbate central sensitization, with many patients reporting
exacerbation of symptoms postoperatively. Recent findings indicate a correlation
between altered brain chemistry in women with endometriosis and pain intensity.

Mechanism of Subfertility

Severe adhesive disease associated with advanced endometriosis is a well-
recognized factor contributing to infertility. However, the role of minimal lesions,
as observed during laparoscopy, in causing infertility remains contentious. There
is ongoing debate regarding whether minimal endometriosis results in infertility
distinct from idiopathic infertility.

The peritoneal environment in women with endometriosis may be detrimental,
leading to increased sperm DNA damage and abnormalities in oocyte cytoskeleton
structure. Women with mild endometriosis undergoing therapeutic donor
insemination with azoospermic partners exhibit lower monthly fecundity rates
compared to those without endometriosis. Nevertheless, implantation and clinical
pregnancy rates were comparable between women with and without
endometriosis in donor egg programs utilizing sibling oocytes. In a similar study
employing sibling oocytes from the same donor, patients with endometriosis
demonstrated lower implantation and pregnancy rates than their counterparts
without the condition. The authors posited that an endometrial defect could
account for these findings, a hypothesis supported by numerous studies
indicating decreased expression of key implantation biomarkers. It is also
challenging to determine whether reduced implantation rates may be attributed to
coexisting undiagnosed adenomyosis.

Kitajima et al. contend that women with endometriomas experience accelerated
follicular depletion due to enhanced granulosa cell activation, leading to
dyssynchronous oocyte maturation and subsequent apoptosis. These women tend
to have lower baseline levels of antimtullerian hormone (AMH) compared to
unaffected individuals, with presurgical AMH levels in women with
endometriomas being 45% lower than in those without endometriosis and 36%
lower than in patients with only pelvic endometriosis. Other research has
corroborated this effect on ovarian reserve, particularly in cases involving bilateral
endometriomas. However, the independent association of deeply infiltrating
endometriosis with infertility remains uncertain.

Natural Course of Endometriosis

It is essential not to presume that endometriosis is inherently progressive. The
short-term natural trajectory of the disease has been evidenced in randomized
studies, including a placebo-controlled group undergoing baseline diagnostic
laparoscopy. In the pooled placebo cohort, comprising 162 patients, the disease
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exhibited variability, with nearly equal proportions showing deterioration (31%),
no change (31%), and improvement (38%). It remains unclear which lesions are
prone to recurrence and whether such recurrences correlate with symptoms.
Some recurrences may represent persistent disease that was not entirely
addressed surgically. The natural course of recurring symptoms may not
necessarily indicate the recurrence of endometriotic lesions. Given the high
prevalence of recurrent symptoms and reoperations in women treated without
suppressive postoperative medical therapy, it is likely that many will experience a
progression of endometriosis rather than a resolution. The underlying
mechanisms driving ongoing symptomatology are likely to be complex and
multifactorial.

Clinical Presentation and Diagnosis

Women with endometriosis commonly present a range of symptoms, including
dysmenorrhea, deep dyspareunia, dyschezia, chronic abdominopelvic pain, and
subfertility. Each of these symptoms can significantly impact a woman's physical,
mental, and socioemotional well-being. A thorough medical history should include
any family history of endometriosis and previous surgeries that may increase the
risk of local endometriosis, such as cesarean deliveries and myomectomies. In
evaluating pelvic pain associated with endometriosis, clinicians should consider a
broad differential diagnosis that encompasses potential contributors to the pain
syndrome. This includes conditions such as pelvic inflammatory disease,
adhesions, abdominal wall pain, irritable bowel syndrome, interstitial cystitis,
myofascial pain, pelvic floor disorders, depression, and a history of sexual abuse.

Pain levels should be assessed using a visual analog scale (typically ranging from
0 to 10). Although there is a weak correlation between pain intensity and the
severity of disease, deeply infiltrating endometriosis tends to correlate with
heightened pain severity. Endometriotic implants often do not correlate well with
subjective pain locations, except in cases of deeply infiltrating endometriosis. In
patients with endometriomas, severe pain is frequently linked to the presence of
deeply infiltrating disease rather than the cyst's size [17]. Consequently, surgical
intervention for an endometrioma must also address any accompanying deeply
infiltrating endometriosis to achieve optimal pain relief. The physical examination
should be comprehensive, aiming to identify multiple pain sources such as nerve
entrapment, myofascial pain, and pelvic floor disorders. During pelvic
examination, indicators of advanced disease include tenderness or nodules in the
cul de sac or uterosacral ligaments, tenderness in the adnexa, induration of the
rectovaginal septum, and the presence of a fixed retroverted uterus.

At surgery, three phenotypes of endometriosis can be distinguished:
endometriomas (ovarian cysts), superficial endometriotic implants (primarily
found on the peritoneum), and deeply infiltrating endometriosis, which is defined
as a nodule extending more than 5 mm beneath the peritoneum. When these
lesions develop near the uterine ligaments or bowel, they can lead to a mass-like
effect due to the proliferation of the indigenous smooth muscle of these
structures, resulting in fibrosis that occupies the rectovaginal space. Ovarian
disease can manifest superficially on the cortex but remains associated with
inflammation and fibrosis. Imaging is frequently employed in the assessment of
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chronic pelvic pain and can also provide valuable information in the preoperative
evaluation of patients preparing for endometriosis surgery. The sensitivity of
imaging modalities varies depending on the specific lesion phenotype (i.e.,
endometrioma, peritoneal disease, or deeply infiltrating endometriosis). For
chronic pelvic pain, pelvic ultrasonography is the preferred method as it can
identify other potential causes of pelvic pain, such as adenomyosis. Transvaginal
ultrasonography demonstrates the highest sensitivity and specificity for detecting
ovarian endometriomas. Characteristic ultrasonographic features include a
unilocular cyst with homogeneous low-level echogenicity of the fluid (described as
a ground glass appearance) and poor or mild vascular flow. If small papillae are
observed, no flow should be detected in that region.

Assessing deeply infiltrating endometriosis through pelvic ultrasonography is
more challenging. Accurate preoperative mapping of deeply infiltrating
endometriosis enables more comprehensive counseling regarding surgical risks
and potential requirements for bowel or bladder resection. The preoperative
identification of deeply infiltrating endometriosis also facilitates the referral of
patients to centers experienced in managing advanced disease, if necessary. The
ultrasonographic evaluation for deeply infiltrating endometriosis should be
dynamic; dense adhesions and cul de sac obliteration can be detected by moving
the ovaries, uterus, or bowel during the examination. A recent consensus report
has proposed standardized ultrasonographic terminology for deeply infiltrating
endometriosis to enhance communication regarding disease extent [18].
Currently, there is no evidence indicating that preoperative imaging improves
patient outcomes for endometriosis surgery.

This report outlines four ultrasonographic steps for evaluating the pelvis in cases
suspected of endometriosis. The first step involves the traditional assessment of
the uterus and adnexa for signs of adenomyosis or endometriomas. Adenomyosis
is more prevalent in women with deep endometriosis lesions compared to those
with superficial lesions. The second step utilizes the ultrasound probe to pinpoint
specific tender areas that may indicate disease-specific sites warranting
investigation during surgery. The third step assesses the cul de sac (pouch of
Douglas) to identify the presence of deeply infiltrating disease or obliteration via
the “sliding sign,” which involves applying pressure to the cervix with the probe to
observe whether the anterior rectum moves freely across the vagina adjacent to
the posterior cervix and upper uterus. The final step entails evaluating the
anterior compartment (bladder) and posterior compartment for nodules. The
posterior compartment includes the uterosacral ligaments, which are not visible
via ultrasonography unless a nodule is present, as well as the rectovaginal
septum, vaginal wall, and rectum. Introducing fluid contrast into the vagina or
rectum can enhance the visualization of bowel or bladder involvement.

Diagnostic Value and Surgical Approach

The effectiveness of the ultrasound approach for diagnosing endometriosis heavily
relies on the experience of the facility performing the examination, making it
highly operator-dependent. In skilled centers, the sensitivity and specificity for
detecting disease at the rectocervical or rectosigmoid regions exceed 95% [19].
However, the sensitivity for deeply infiltrating endometriosis overall is lower, at
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around 80%, with the uterosacral ligaments showing a sensitivity of 75% [20].
Magnetic resonance imaging (MRI) also demonstrates high diagnostic accuracy,
with sensitivities and specificities comparable to those of ultrasound for deep
endometriosis in the uterosacral ligaments (85% and 88%), vaginal endometriosis
(77% and 70%), and colorectal endometriosis (88% and 92%) [21]. When MRI is
performed with an enema, it shows similar sensitivity and specificity to rectal
water contrast transvaginal ultrasonography for diagnosing rectosigmoid
endometriosis, both reported at over 90%. Thus, MRI is particularly beneficial
when ultrasound findings are inconclusive, especially if surgery is being planned
to excise deeply infiltrating endometriosis that may necessitate resection of the
rectum or bladder.

Currently, there are no reliable diagnostic markers for clinical use. Research has
focused on identifying molecular markers in eutopic endometrium and noncoding
RNA in tissue and blood [7, 22]. A 2016 Cochrane review concluded that existing
biomarkers could not be meaningfully evaluated and affirmed that laparoscopy
remains the gold standard for diagnosis [23]. The CA 125 test lacks diagnostic
accuracy and has limited usefulness in assessing chronic pelvic pain, as it may
only be mildly elevated in women with endometriomas. Although a noninvasive
diagnostic method for endometriosis would be beneficial in reducing the need for
surgical diagnosis, no such test is currently available.

Surgical Diagnosis

Surgery continues to be a vital method for both diagnosing and treating
endometriosis, permitting direct visual identification of the disease. It is highly
recommended to perform excision followed by histological confirmation, given the
low reliability of visual inspection alone. The typical histological features of
endometriosis include endometrial glands, stroma, and hemosiderin-laden
macrophages. Endometriosis staging follows the American Society for
Reproductive Medicine (ASRM) system, which assigns scores to categorize
minimal and mild disease (stages I and II) versus moderate and severe disease
(stages III and IV) [24]. This model has its limitations in clinical applicability,
particularly due to its weak correlation with quality-of-life measures. Originally
developed to assess fertility, the ASRM staging score is now widely utilized to
quantify disease burden and promote consistency in both research and patient
care. Other surgical classification systems exist, such as the Enzian classification,
which details the depth of deeply infiltrating endometriosis, and the
Endometriosis Fertility Index, which predicts fertility outcomes based on surgical
findings. The ovaries, pelvic peritoneum (including the broad ligament and cul de
sac), and uterosacral ligaments are the most frequent sites for endometriosis. A
systematic examination of the pelvis during surgery is crucial to avoid missing
any lesions [25]. Documenting each area through photography can enhance
communication with patients and other medical professionals.

Medical Management
Medical Therapies for Endometriosis Pain

Accurate clinical diagnosis is crucial since several organizations, including the
American College of Obstetricians and Gynecologists and the American Society for
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Reproductive Medicine, advocate for empirical treatment prior to a definitive
surgical diagnosis [24, 26]. It is important to note that a positive response to
empirical therapy does not confirm the diagnosis of endometriosis. There are a
variety of medical treatments currently available for managing the symptoms of
endometriosis. These treatments should be viewed as suppressive rather than
curative, as they do not enhance fertility or eliminate endometriomas or deeply
infiltrating disease. Given that the effectiveness of these medical options in
alleviating symptoms is similar, the choice of the best regimen depends on
various factors, including the patient's age, personal preferences, reproductive
intentions, severity of pain, and the extent of the disease. Additional
considerations include the cost of treatment, intended duration, potential
treatment risks, side effects, and accessibility. The primary aim of medical
management is to prevent recurrence and alleviate symptoms, thus minimizing
the need for repeat surgeries or extending the interval between surgical
interventions.

Endometriosis is a chronic condition that necessitates ongoing treatment; this
vital educational point should be emphasized in conversations with patients both
pre- and post-surgery. Patients may hope for a single surgical procedure that
permanently removes endometriosis lesions and provides lasting pain relief.
However, it is essential to maintain hormonal suppression following surgery for
endometriosis. Without such suppression, pain symptoms are likely to recur,
often swiftly, with a recurrence rate of 50% within five years [27]. Given that
hormonal management is typically long-term, the ideal regimen should be
effective, affordable, well-tolerated, and present minimal risk to the patient. For
decades, conventional treatments for endometriosis have included nonsteroidal
anti-inflammatory drugs (NSAIDs) and combined oral contraceptives, closely
followed by gonadotropin-releasing hormone (GnRH) agonists and oral progestins.
This approach has received endorsement from numerous professional
organizations [24, 26]. Despite their widespread application, NSAIDs alone are
generally not very effective in patients with endometriosis. A placebo-controlled,
double-blind, randomized study has shown that combined oral contraceptives
significantly improve dysmenorrhea and reduce the size of endometriomas larger
than 3 cm compared to placebo [28]. The objective of hormonal treatments is to
induce a local hypoestrogenic state by suppressing ovulation, and the resultant
amenorrhea or hypomenorrhea decreases the conversion of arachidonic acid to
prostaglandins during menses, which in turn alleviates dysmenorrhea and pelvic
pain. Continuous administration of these therapies appears to be more effective in
preventing the recurrence of dysmenorrhea, although it does not significantly
impact noncyclic pelvic pain or dyspareunia [29]. No specific method of
administration (oral, transdermal, or transvaginal) has been proven to provide
superior pain relief. Breakthrough bleeding is generally manageable through a
short treatment interruption, with regimens resuming within a week.

Progestin monotherapy has traditionally been preferred for women who do not
respond to combined hormonal therapy, those who smoke and are over 35 years
old, and women with increased risks for myocardial infarction, stroke, or
thromboembolic events. Nevertheless, some experts argue that progestin-only
treatments, such as the 19-nortestosterone derivatives norethindrone acetate and
dienogest, may be more effective than combined oral contraceptives and could be
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considered first-line options, especially for women with rectovaginal and
extrapelvic endometriosis [30]. The rationale for using progestin monotherapy is
its similar mechanism of action to combined therapies, inducing ovulation
inhibition and amenorrhea while potentially avoiding some of the adverse
estrogenic effects. Both norethindrone acetate and dienogest have demonstrated
improvements in dysmenorrhea and pelvic pain symptoms comparable to those of
combined oral contraceptives and GnRH agonists. Although dienogest is effective
in managing endometriosis-related pain, it is not currently available in the United
States as a standalone agent. In contrast, norethindrone acetate is more
affordable and has received FDA approval for treating endometriosis. Additionally,
comparative clinical trials have not shown superior outcomes for either
norethindrone acetate or dienogest [31]. The dosage of norethindrone acetate can
be adjusted from 5 to 15 mg daily based on individual needs. Regular monitoring
of lipid profiles is advised when using higher doses over extended periods.

Progestin-only treatments can be delivered through oral, intrauterine, parenteral,
or implantable routes, with breakthrough bleeding being the most common side
effect across all methods. This side effect can often be mitigated by administering
oral estrogen for a period of 7 to 14 days. Although not FDA-approved for this
indication, the levonorgestrel-releasing intrauterine device has proven effective in
reducing pain associated with endometriosis. Depot medroxyprogesterone acetate
is an FDA-approved treatment for endometriosis and has been demonstrated to
be as effective as GnRH agonists in a multicenter randomized study [32]; however,
concerns about bone density loss with long-term use remain.

Medical Management of Endometriosis Pain
Importance of Accurate Diagnosis

Accurate clinical diagnosis is essential for effective management of endometriosis,
as many medical organizations, including the American College of Obstetricians
and Gynecologists and the American Society for Reproductive Medicine, advocate
for empiric therapy prior to definitive surgical diagnosis. However, a positive
response to empiric therapy alone does not confirm the diagnosis of endometriosis
24, 26].

Overview of Medical Therapies

Current medical treatments for endometriosis primarily aim to manage symptoms
rather than provide a cure. Medical therapy is unlikely to improve fertility or
resolve endometriomas or deeply infiltrating disease. Given that the effectiveness
of available medical options for symptom relief is comparable, treatment selection
should consider several factors, including patient age and preferences,
reproductive goals, severity of pain and extent of disease, treatment costs and
intended duration, and risks, side effects, and accessibility. The primary goal of
medical management is to prevent recurrence and alleviate symptoms, thus
reducing the need for repeat surgeries or extending the interval between
surgeries.
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Endometriosis is a chronic condition requiring sustained treatment. Patients
should be informed that a single operative procedure may not eliminate the need
for ongoing hormonal suppression post-surgery. Studies indicate a recurrence
risk of 50% within five years without hormonal intervention [27]. Consequently,
the ideal medical regimen should be cost-effective, well-tolerated, and pose
minimal risks.

Conventional Treatments

Traditional treatments for endometriosis include:

¢ Nonsteroidal Anti-Inflammatory Drugs (NSAIDs): These are commonly
used but may have limited effectiveness for endometriosis pain. A placebo-
controlled, double-blind, randomized trial confirms improvement of
dysmenorrhea and reduction in the size of endometriomas greater than 3
cm in women with endometriosis taking combined oral contraceptives
compared with placebo [28].

e Combined Oral Contraceptives (COCs): Evidence from randomized trials
shows that COCs improve dysmenorrhea and reduce the size of larger
endometriomas. Continuous administration is often more effective for
reducing the recurrence of dysmenorrhea, though it may not significantly
alleviate noncyclic pelvic pain or dyspareunia [29].

Progestin monotherapy has historically been favored in women who fail combined
hormone therapy, smokers older than 35 years, and women with predisposing
risk factors for myocardial infarction, stroke, or thrombolic events. Some authors
suggest that progestin-only methods, such as the 19-nortestosterone derivatives
norethindrone acetate and dienogest, may be superior to combined oral
contraceptives and can be considered first-line, especially in women with
rectovaginal and extrapelvic endometriosis [30]. The argument for progestin
monotherapy is based on a similar combination of ovulation inhibition and
amenorrhea, but with potentially fewer unfavorable estrogenic effects and
equivalent improvements in dysmenorrhea and pelvic pain symptoms compared
with combined oral contraceptives and GnRH agonists.

Gonadotropin-Releasing Hormone (GnRH) Agonists

Gonadotropin-releasing hormone agonists have been considered second or even
third line as a result of higher cost, limited accessibility, patient preference for
nonparenteral administration, and presence of hypoestrogenic side effects. They
are effective in inhibiting ovarian steroidogenesis through central suppression of
gonadotropin release. A Cochrane review from 2010 examined 41 studies and
demonstrated that GnRH agonist treatment is superior to placebo and as effective
as other combined and progestin-only regimens [33]. Furthermore, a randomized
comparison of combined oral contraceptives with GnRH agonist therapy
demonstrated that although both treatments were effective in reducing pain, the
GnRH agonist group reported more significant improvements in dyspareunia [34].
GnRH agonist treatment alone has also been shown to be as effective as surgical
management or combined treatment in a prospective randomized trial; however,
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recurrence risk was lower with combined management [35]. Reductions in pain
symptoms expected with GnRH agonist therapy range from 50% to 90%, and
GnRH is considered particularly effective for the suppression of deeply infiltrating
endometriosis and extrapelvic endometriosis.

Long-term GnRH agonist use leads to loss of bone density as well as increasingly
bothersome hot flushes, vaginal dryness, headaches, and mood changes;
therefore, GnRH agonist monotherapy should not extend beyond a duration of 6
months. Adverse effects can be mitigated by add-back therapy such as 5 mg
norethindrone acetate daily or combined hormone treatment with estrogen and
progestin, allowing longer treatment courses. Despite this, GnRH agonist use is
not practical as a long-term strategy for the management of endometriosis.
Calcium and vitamin D may also provide some bone protection, and add-back
therapy can be initiated concomitantly with GnRH agonist treatment; there is no
documented benefit in pain relief with a delayed start.

Alternative Therapeutic Agents

Danazol is an established and effective treatment for endometriosis; however, it is
seldom used due to undesirable androgenic side effects. Aromatase inhibitors are
successfully used in refractory cases to decrease endometriosis-associated pain.
Aromatase inhibitors induce hypoestrogenemia by decreasing local enzymatic
conversion of androgens to estrogens. Although the target is largely ovarian,
aromatase inhibitors block aromatase activity within adipocytes as well as ectopic
aromatase that provides self-sustaining estradiol within endometriotic lesions.
Aromatase inhibitors are not FDA-approved, may induce bone loss, and must be
combined with combined oral contraceptives, progestins, or GnRH agonists to
avoid unwanted ovarian cyst development. Given the limitations of currently
available treatments, new therapeutic options for endometriosis are desirable.
Oral GnRH antagonists and selective progesterone receptor modulators have
shown potential in investigational settings. The efficacy of oral daily GnRH
antagonist therapy for endometriosis pain was established with a multicenter,
double-blind, randomized, placebo-controlled phase 3 clinical trial; however,
hypoestrogenic side effects were noted [36]. Improvements were most notable for
dysmenorrhea rather than nonmenstrual pain or dyspareunia. Selective
progesterone receptor modulators have been prospectively studied, but
randomized placebo-controlled studies are lacking. Further opportunities for
development include immunomodulators and antiangiogenic agents; however,
these agents remain highly experimental in the setting of endometriosis
treatment.

Conclusion

Endometriosis is a multifaceted condition with significant implications for
women's health, encompassing a range of symptoms and affecting quality of life.
The complexity of its pathophysiology, coupled with the variations in clinical
presentation, presents challenges in both diagnosis and management. With an
estimated prevalence of 6-10% among women of reproductive age, endometriosis
is often associated with significant comorbidities, including chronic pelvic pain
and infertility. The prolonged time to diagnosis, averaging 7-8 years, highlights
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the need for increased awareness among healthcare providers regarding its
symptoms and potential differential diagnoses. A thorough history and physical
examination are paramount in identifying the condition, as symptoms such as
dysmenorrhea, deep dyspareunia, and chronic pelvic pain can overlap with other
disorders. The varied presentations necessitate a personalized approach to care
that considers the patient's symptoms and their impact on daily life. Diagnosis
typically relies on surgical intervention, where direct visualization and biopsy of
lesions are performed. Understanding the underlying mechanisms of
endometriosis, such as immune dysfunction, hormonal dysregulation, and
neurogenic inflammation, is crucial in developing effective treatment strategies.
Treatment options range from medical management, including hormonal
therapies and pain relief medications, to surgical interventions aimed at excising
endometriotic lesions. However, many patients continue to experience chronic
pain and infertility despite these interventions, underscoring the importance of
ongoing research to develop novel pharmacological therapies and comprehensive
care approaches. In conclusion, endometriosis poses significant challenges for
patients and healthcare providers alike. Continued research into its etiology,
pathophysiology, and treatment options is essential for improving patient
outcomes and enhancing the quality of life for those affected by this debilitating
condition.
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