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Abstract 47 

Importance: Endometriosis is a chronic, estrogen-dependent, inflammatory disease defined by 48 

endometrial-like tissue (‘lesions’) outside the uterine lining. It affects up to 10% of women 49 

worldwide, and 9 million women in the US, during reproductive years.  50 

Observations: Endometriosis has varying clinical presentations; however, 90% of people with 51 

endometriosis report pelvic pain, including dysmenorrhea, non-menstrual pelvic pain, and 52 

dyspareunia, and 26% report infertility.  Risk factors for endometriosis include younger age at 53 

menarche, shorter menstrual cycle length, lower body mass index, nulliparity, and congenital 54 

obstructive Müllerian anomalies such as obstructed hemivagina. While definitive diagnosis requires 55 

surgical visualization of lesions, a suspected clinical diagnosis can be made based on symptoms, 56 

supported by physical exam findings and imaging with transvaginal ultrasound and/or pelvic MRI; 57 

normal exam and imaging do not exclude the diagnosis. The diagnosis is often delayed, averaging 5-58 

12 years after onset of symptoms, with most women consulting 3 or more clinicians prior to 59 

diagnosis. Hormonal medications such as combined oral contraceptives and progestin-only options 60 

are first-line treatment and should be offered to symptomatic pre-menopausal women who do not 61 

currently desire pregnancy. In a network meta-analysis (n=1,680, 15 clinical trials), hormonal 62 

treatments including combined oral contraceptives, progestins, and gonadotropin releasing hormone 63 

(GnRH) agonists, led to clinically significant greater pain reduction compared with placebo, with 64 

mean difference ranging between 13.15 to 17.6 points (0-100 visual analogue scale) with little 65 

difference in effectiveness among options. However, 11-19% of individuals with endometriosis have 66 

no pain reduction with hormonal medications and 25-34% experience recurrent pelvic pain within 12 67 

months of discontinuing hormonal treatment. Surgical removal of lesions, usually with laparoscopy, 68 

should be considered if first-line hormonal therapies are ineffective or contraindicated. Second-line 69 

hormone therapies include GnRH agonists and antagonists, and third-line treatments include 70 

aromatase inhibitors. Hysterectomy with surgical removal of lesions may be considered when other 71 

treatments are ineffective. However, approximately 25% of patients who undergo hysterectomy for 72 
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endometriosis experience recurrent pelvic pain and 10% undergo additional surgery, such as lysis of 73 

adhesions, to treat pain. 74 

Conclusions & Relevance: Endometriosis is a common cause of pelvic pain affecting approximately 75 

10% of reproductive-age women. Hormonal suppression including combined estrogen-progestin 76 

contraceptives or progestins is first-line treatment in women who are not seeking immediate 77 

pregnancy. Surgical excision of endometriosis lesions may be performed if hormonal therapies are 78 

ineffective or contraindicated, and hysterectomy may be considered if medical treatments and 79 

surgical removal of lesions do not relieve symptoms. Treatment should be based on patient 80 

preference, symptom severity, and fertility goals, which may change over the life-course.   81 
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Introduction 82 

Endometriosis is a chronic, estrogen-dependent disease defined by the presence of endometrium-83 

like epithelial and/or stroma cells outside of the endometrium and myometrium, usually with an 84 

associated inflammatory process (referred to as “endometriosis lesions”).1 Approximately 10% of 85 

reproductive-age women worldwide have endometriosis, including nearly 9 million in the US.2 To 86 

date, there is no medical or surgical cure. 87 

Approximately 90% of women diagnosed with endometriosis have pelvic pain,3 50% report moderate 88 

to severe fatigue,4 and 26% experience infertility.3 Endometriosis is associated with decreased 89 

quality of life,5 and accounts for approximately $78 billion in annual healthcare costs in the US 90 

including treatment and missed work.6 The diagnosis of endometriosis is often delayed, with a 91 

systematic review of 17 observational studies (n=28,389) reporting 5-12 years from symptom onset 92 

to diagnosis.7 Most women are evaluated by at least 3 clinicians before receiving a diagnosis of 93 

endometriosis,8,9 with 0.3-8.6 years from first consultation to diagnosis.7 94 

This review summarizes the epidemiology, pathophysiology, diagnosis, and treatment of 95 

endometriosis. We use “women” to refer to people born with a uterus.  96 

Methods  97 

A PubMed search was performed for English-language articles using the MeSH term endometriosis 98 

to identify systematic reviews, meta-analyses, clinical trials, observational studies, and practice 99 

guidelines published between January 1, 1999 and December 30, 2024. The search yielded 1656 100 

articles.  Additional narrative reviews were selected by the authors based on their knowledge of the 101 

literature. A total of 99 studies were included, consisting of 37 systematic reviews/meta-analyses, 4 102 

clinical trials, 31 observational studies, 9 practice guidelines/consensus statements, and 18 narrative 103 

reviews. 104 

Epidemiology 105 
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Endometriosis is typically diagnosed in individuals in their early 30s,3 despite average symptom onset 106 

in adolescence to the early 20s.3,10  While a 10% prevalence of endometriosis among reproductive-107 

aged women in the general population is often stated,2 a systematic review of 69 observational 108 

studies reported that prevalence varies widely, depending on geographic location, setting 109 

(general/specialist clinic, hospital data/insurance claims), symptoms, age, and diagnosis method 110 

(symptoms, ultrasound, surgery).2 Endometriosis is observed (primarily via laparoscopy) in 28.1% 111 

(95% CI=26.9-29.4; meta-analysis of 11 observational studies) of women presenting with chronic 112 

pelvic pain and 24.8% (95% CI=23.9-25.8; meta-analysis of 17 observational studies) of women 113 

presenting with infertility.2 In a systematic review of 27 cross-sectional, case-control, and cohort 114 

studies from the US and Europe, women with endometriosis-associated pelvic pain reported 115 

significantly reduced health-related quality of life, and impaired mental health, sexual function, and 116 

work productivity compared to women without endometriosis.5  117 

 118 

Risk factors for endometriosis include obstructive Müllerian anomaly (uterine anomaly causing 119 

blockage of menstrual outflow), which is associated with a 47% prevalence of endometriosis (95% 120 

CI=36-58%).11 Other risk factors, based on prospective cohort studies and meta-analyses of cohort 121 

and case-control studies, include onset of menarche before age 12,12 menstrual cycle intervals <28 122 

days,13 lower body mass index (per each 5 kg/m2),14 and nulliparity.15 Twin studies estimate 123 

heritability of endometriosis at approximately 50%,16,17 but no single genes have been associated 124 

with most familial cases. A family history of endometriosis is also a risk factor (for sisters, RR=5.2, 125 

95% CI=3.4-7.2),18 which is partially attributable to genetic heritability as well as increased awareness 126 

and access to care.   127 

Endometriosis subtypes 128 

Endometriosis is categorized into 4 subtypes: superficial peritoneal, deep, ovarian (endometriomas), 129 

and extrapelvic endometriosis (Figure 1). Subtypes may occur alone or in combination and are 130 
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important to distinguish as they may affect the diagnostic and treatment approach. Superficial 131 

peritoneal endometriosis lesions occur on the peritoneal surface or serosa of abdominal or pelvic 132 

viscera. Deep endometriosis lesions penetrate the pelvic peritoneal surface (e.g., uterosacral 133 

ligaments) or infiltrate the muscularis propria of pelvic visceral organs such as the bowel or urinary 134 

tract (bladder/ureter). Ovarian endometriomas are cysts within the ovary lined by endometrial 135 

glands and stroma. Extrapelvic endometriosis refers to lesions outside of the pelvis, which have been 136 

reported in nearly every organ system, including the diaphragm, thoracic cavity, abdominal wall, and 137 

brain.19 The prevalence of endometriosis subtypes in the general population is unknown. Available 138 

data are from series of surgical cases and vary widely depending on factors such as age, clinical 139 

setting (e.g., community hospital vs. endometriosis referral center), and pre-surgical symptoms.  140 

Pathophysiology 141 

The pathogenesis of endometriosis involves sex-steroid and inflammatory processes. Retrograde 142 

efflux of endometrial cells through the fallopian tubes into the pelvis during menstruation is widely 143 

accepted to contribute to the origin of lesions within the abdominal-pelvic cavity.   Lymphatic or 144 

vascular metastasis have also been proposed, and cannot be excluded as a cause of extra-pelvic 145 

lesions.20-22 Endometriosis lesions are dependent on estradiol-mediated mechanisms that promote 146 

cellular proliferation and adhesion, localized fibrosis and inflammation, immune dysregulation and 147 

coordinated nerve and blood vessel ingrowth.20-22 However, pathophysiologic changes extend 148 

beyond the lesions, and include altered immune and progesterone responsiveness of the uterine 149 

endometrium and increased inflammation and angiogenesis in the mesothelial cells of the pelvic 150 

peritoneum (Figure 2). 151 

The mechanisms by which endometriosis causes pelvic pain and/or infertility are multifactorial and 152 

not fully understood. Pain due to endometriosis can be caused by any combination of nociceptive, 153 

neuropathic, and nociplastic mechanisms (Figure 2).23 Nociceptive pain is caused by direct activation 154 

of peripheral nociceptors (sensory receptors for noxious stimuli), and is likely due to localized 155 
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inflammation surrounding lesions.  Neuropathic pain may be due to peripheral sensitization and/or 156 

direct nerve fiber invasion by lesions, which may increase with surgical injury. Nociplastic pain (pain 157 

from altered pain perception in the central nervous system) manifests as widespread body pain, 158 

fatigue, memory difficulties, and poor sleep, and is associated with systemic inflammation from 159 

immunoreactive white blood cells.24 Endometriosis may affect fertility through multiple pathways, 160 

including impaired ovarian function, adhesions causing tubal blockage, and dysfunction of uterine 161 

endometrium.22 162 

Clinical Presentation and Clinical Course 163 

The most common presenting symptom is pelvic pain, including dysmenorrhea (painful menses), 164 

non-menstrual pelvic pain, and deep dyspareunia (pain with deep vaginal penetration). In a cross-165 

sectional study of self-reported survey data from 940 women with surgically confirmed 166 

endometriosis, 89.3% reported at least one pelvic pain symptom, including 78.7% with 167 

dysmenorrhea, 69.4% with non-menstrual pelvic pain, and 44.9% with deep dyspareunia.3 This study 168 

also reported dyschezia (painful bowel movements) in 27.0%, infertility in 26.2%, ovarian cysts in 169 

19.5%, dysuria in 9.9%; 2% were asymptomatic.3 In less than 1% of patients, deep endometriosis can 170 

cause bowel obstruction, hydroureter, hematochezia, and/or hematuria; these signs and symptoms 171 

should raise the suspicion for deep endometriosis.25, 26 The intensity of pelvic pain in patients with 172 

endometriosis varies, does not correlate with number, location, or subtype of lesions (except deep 173 

disease in the posterior culdesac correlates with dyspareunia), but typically increases during 174 

menses.27,28 Similar to patients with other chronic pain conditions,24 patients with endometriosis are  175 

more likely than women without endometriosis to report moderate to severe fatigue in the absence 176 

of anemia (50.7 vs. 22.4%),4 sleep disturbances (29.2 vs. 12.5%),and mood disorders (67 vs. 51.2% 177 

cumulative incidence over 12.5 years).29   178 

Symptoms of extrapelvic endometriosis reflect the location of the lesions and, similar to other 179 

endometriosis subtypes, typically worsen during menses.19  For example, thoracic endometriosis can 180 
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cause catamenial (symptoms that recur during menses) pneumothorax, hemoptysis, and/or shoulder 181 

pain during menses. Abdominal wall endometriosis is associated with cyclic pain in a palpable 182 

subcutaneous nodule; umbilical skin lesions can bleed during menses. 183 

After menopause, patients with endometriosis typically have resolution of symptoms due to decline 184 

in estrogen levels. However, symptoms of endometriosis can persist or present for the first time in 185 

menopause, particularly among women who use hormone replacement therapy, although the 186 

frequency of incident and prevalent symptoms in menopause is unknown.30  187 

 188 

Assessment and Diagnosis 189 

Physical examination    190 

The World Endometriosis Research Foundation31 and Society of Obstetricians and Gynecologists of 191 

Canada32 provide recommendations on the physical exam of patients with suspected endometriosis 192 

using a trauma-informed framework, which minimizes distress, supports autonomy, and builds trust 193 

(Figure 3). While a pelvic exam cannot identify superficial peritoneal lesions, it may identify ovarian 194 

endometriomas, signs of deep endometriosis, and can evaluate for other causes of pelvic pain such 195 

as pelvic floor myalgia (diagnosed as tenderness with vaginal palpation of pelvic floor muscles). 196 

Several pelvic exam findings suggest deep endometriosis or ovarian endometriomas.  In patients 197 

with surgically-confirmed deep endometriosis, 67-95% had palpable thickening, nodularity, or 198 

tenderness of the posterior cul-de-sac and/or decreased uterine mobility, and 75-90% had a 199 

palpable ovarian mass on pelvic examination prior to surgery.33 Patients with suspected lesions 200 

outside of the pelvis, e.g. vagina (Figure 1), umbilicus, abdominal surgical scars, should be referred to 201 

a gynecologist for possible biopsy of these lesions.. 202 

Imaging   203 
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 Multiple international guidelines32,34-37 recommend transvaginal pelvic ultrasound as the initial 204 

diagnostic test for patients with pelvic pain and/or suspected endometriosis. A 2016 Cochrane 205 

review reported that, compared with surgical visualization,  transvaginal ultrasound had high 206 

sensitivity (93%, 95%=CI 87-99%) and specificity (96%, CI=92-99%) for ovarian endometriomas (8 207 

studies, n=765), moderate sensitivity for deep endometriosis (79%, CI=69%-89%, 9 studies, n=934), 208 

but low sensitivity for superficial peritoneal lesions (65%, CI=27%-100%).38 In 2024, the Society of 209 

Radiologists in Ultrasound published a consensus on ‘augmented pelvic ultrasound’ to improve the 210 

diagnosis of deep endometriosis.39 This technique, supported by The European Society of Human 211 

Reproduction and Embryology,37 the Society of Obstetricians and Gynecologists of Canada,32 and The 212 

National Institute of Health and Care Excellence guidelines,36 is not widely used in the US. Unlike 213 

routine transvaginal ultrasound, augmented pelvic ultrasound includes evaluation of the relative 214 

position of the ovaries (e.g. “kissing ovaries” suggests deep endometriosis) and dynamic uterine 215 

sliding (absence of uterine slide against the rectosigmoid suggests adhesions and deep 216 

endometriosis).  In a prospective observational study of 273 patients undergoing laparoscopic 217 

surgery, augmented pelvic ultrasound had a sensitivity of 88.4% (95%CI=83.2-92.4%) and specificity 218 

of 78.8% (95%CI=67.0-87.9%) for detecting deep endometriosis.40  219 

Magnetic resonance imaging (MRI) enables evaluation of other pelvic organs, features of ovarian 220 

malignancy when ultrasound is inconclusive, and can diagnose extrapelvic endometriosis.41 A 221 

systematic review (14 observational studies, n=1577) reported that MRI using an endometriosis-222 

specific protocol interpreted by experienced radiologists had a sensitivity of 91-93.5% and a 223 

specificity of 86-87.5% for deep and ovarian endometriosis compared with laparoscopy or other 224 

forms of imaging.42 Because no imaging modality has 100% sensitivity, absence of findings on 225 

imaging does not exclude the diagnosis of endometriosis.    226 

Clinically-suspected versus surgically confirmed diagnosis   227 
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Histologic confirmation is considered the criterion standard for diagnosing endometriosis, which 228 

requires visualization (usually by laparoscopy) to biopsy lesions in the abdomen and pelvis. However, 229 

multiple society guidelines32,34-37 recommend making a presumed diagnosis based on symptoms, 230 

supported by physical exam findings and pelvic imaging with ultrasound and/or MRI (Figures 3-4), 231 

although no validated diagnostic criteria exist. Additionally, no diagnostic blood or molecular markers 232 

for endometriosis have been validated in clinical populations.43  This shift in diagnostic approach 233 

reflects awareness that requiring surgery for diagnosis may delay treatment. Moreover, surgery is not 234 

always accessible, and empiric hormonal treatment offers comparable overall efficacy to surgical 235 

removal of lesions (see below).  236 

 237 

Treatment  238 

Endometriosis is a chronic condition without medical or surgical cure. Current treatments include 239 

non-opioid analgesics, hormonal medications, surgery, and adjunct therapies, such as pelvic floor 240 

physical therapy. Treatment focuses on managing pain and reducing recurrence, using individualized 241 

strategies based on patient preference and fertility goals, which may change over time. 242 

Hormonal treatment should be offered to symptomatic women with clinically suspected 243 

endometriosis who do not wish to conceive immediately. Multiple guidelines32, 36, 37 advise that 244 

clinicians should not prescribe medical treatments or surgically remove lesions in asymptomatic 245 

individuals, but should inform patients about the incidental findings).  Exceptions include 246 

asymptomatic patients with large ovarian endometriomas or deep lesions causing hydronephrosis 247 

(see below).  248 

Pharmacologic treatment 249 

Analgesics  250 
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Guidelines state that patients may be offered non-steroidal anti-inflammatory drugs (NSAIDs) for 251 

endometriosis-associated pain; NSAIDs can be used alone or in combination with hormonal 252 

treatments.34-37,44 However, a 2017 Cochrane review found insufficient evidence that NSAIDs reduce 253 

pain in endometriosis, with only 1 low-quality trial of 24 participants.45  254 

Randomized trials have not evaluated the efficacy of opioid analgesics for treating endometriosis-255 

associated pelvic pain. Due to risk of dependency, opioids are not recommended. 256 

Hormonal Treatment 257 

Hormonal treatment, which can be initiated in the primary care setting, is first-line treatment 258 

recommended by international guidelines.34-37,44  All hormonal treatments target sex steroid-259 

dependent pathophysiology of endometriosis by suppressing ovarian activity and creating a 260 

hypoestrogenic environment, which can lead to regression of endometriosis lesions.46 First-line 261 

hormonal treatment includes combined estrogen-progestin contraceptives or progestogens, second-262 

line hormonal treatment includes gonadotropin-releasing hormone (GnRH) agonists and antagonists, 263 

and third-line hormonal treatment includes aromatase inhibitors (Table 1).  Approximately 25-34% of 264 

women with endometriosis experience recurrent pelvic pain within 12 months of discontinuing 265 

hormonal therapy,47 and incidence of pain recurrence is likely higher with longer duration of time off 266 

hormonal therapy. Despite similar efficacy of hormonal medications, individual responses vary, often 267 

necessitating trials of different medications within and across classes to achieve optimal symptom 268 

control and minimize adverse effects such as breakthrough bleeding. 269 

Guidelines recommend combined estrogen-progestin contraceptives (typically containing 20–30µg 270 

ethinyl estradiol) and progestin-only medications such as norethindrone acetate as first-line due to 271 

their low cost and few adverse effects. A network meta-analysis of 1,680 women from 15 RCTs  272 

reported that all hormonal treatments led to a similar clinically significant pain reduction measured 273 

using a 0–100 visual analogue scale (minimum clinically important difference=10 points).36 Compared 274 

with placebo, combined oral contraceptives reduced pelvic pain by 15.1 points (mean difference 95% 275 
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CI -20.8, -9.3), oral progestogens by 12.6 points (95% CI -15.3, -9.8), progestogens delivered via 276 

intrauterine device (IUD, 52mg levonorgestrel system) by 17.7 points (95% CI -25.5, -9.8), 277 

intramuscular progestogens by 13.2 points (95% CI -16.2, -10.1) and intramuscular GnRH agonists 278 

(leuprolide acetate) by 15.7 points (95% CI -21.3, -10.1). However, a systematic review of 58 studies 279 

(38 RCTs, 14 prospective, 4 retrospective cohort studies) with 11,881 participants reported that 11–280 

19% of women experienced no pain reduction with hormonal therapy and 5-59% still had some pain 281 

at the end of the study period despite hormone use.47  282 

Guidelines recommend continuous use of a combined estrogen-progestin contraceptive (omitting 283 

the hormone-free interval) over cyclic use with the goal of achieving amenorrhea.37 In a prospective 284 

cohort study of 293 women with endometriosis, continuous hormonal suppression was associated 285 

with lower frequency of dysmenorrhea  (9.4% vs. 20.9%, p=0.02) and non-menstrual pelvic pain 286 

(9.4% vs. 20.9%, p<0.05) when compared with cyclic use.48  Improvement in pelvic pain should be 287 

assessed in approximately 3 months. If hormonal suppression is initiated by primary care clinicians, 288 

referral to a gynecologist should be considered if pain persists or adverse effects such as 289 

breakthrough bleeding or mood changes are intolerable.   290 

Gonadotropin-releasing hormone (GnRH) agonists and antagonists such as leuprolide and elagolix 291 

are second-line therapy due to their high cost and adverse effects of decreased bone mineral density 292 

and vasomotor symptoms, which limit their long-term use.36,37, 44 GnRH agonists and antagonists are 293 

typically prescribed by gynecologists and usually not without surgical confirmation of endometriosis 294 

and removal of lesions, particularly in adolescents.10,37 To counteract menopausal side-effects of 295 

GnRH medications, current guidelines32,34,36,37 recommend co-administration of hormonal 296 

replacement therapy with combined estrogen-progestin or norethindrone acetate, known as “add-297 

back” therapy. A meta-analysis (13 RCTs, 945 participants) reported that add-back therapy led to a 298 

clinically meaningful reduction in loss of bone mineral density in the lumbar spine compared with 299 
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GnRH monotherapy (weighted mean difference -0.03 g/cm2; 95%CI=-0.05, -0.02) without reduced 300 

efficacy in treating pelvic pain.49 301 

In contrast to injectable GnRH agonists, GnRH antagonists are oral medications, have rapid onset of 302 

action, and quick return of menses once discontinued (e.g, median time to resumption of menses is 303 

31 days for relugolix combination therapy50). There are 2 FDA-approved medications: elagolix (low 304 

dose=150mg once daily; high dose=200mg twice daily) and relugolix combination therapy (Table 1). 305 

In replicate randomized clinical trials (n=872 and n=817), elagolix-treated women were more likely to 306 

have a clinically significant reduction in dysmenorrhea (low dose=42.1-46.2%, high dose=75.3-76.9%, 307 

placebo= 34.9-40.6%) and non-menstrual pelvic pain (low dose=45.7-51.6%; high dose=62.1-62.2%; 308 

placebo=34.9-40.6%) at 6 months compared with placebo (P<.001 for all comparisons).51  Similarly, in 309 

replicate randomized clinical trials (n=638 and n=623), 75% and 59-66% of women randomized to 310 

relugolix combination therapy had clinically significant improvement in dysmenorrhea and non-311 

menstrual pelvic pain respectively, compared with 27-30% and 40–43% with placebo (P<.0001 for all 312 

comparisons),50  with sustained efficacy and tolerability at 2 years.52  313 

Aromatase inhibitors are not currently FDA-approved for endometriosis treatment but can be 314 

considered as third-line hormonal therapy for patients who do not improve with first-line and 315 

second-line hormonal treatments, based on low-quality evidence.53  316 

 317 

Surgical Treatment of Endometriosis Lesions 318 

International guidelines recommend offering surgery as an option for endometriosis-associated pain 319 

if medical treatment is contraindicated, ineffective, or has unacceptable adverse effects.34-37,44 320 

Surgery should be considered in patients with ovarian endometriomas of any size that have features 321 

concerning for malignancy or are large (>5 cm), due to low likelihood of resolution with hormone 322 

treatment and risk of ovarian torsion. Based on expert opinion, surgical removal of endometriosis 323 

lesions should be performed for deep endometriosis causing hematuria, hematochezia, or 324 
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obstructive conditions of the urinary or intestinal tract. Evidence supporting the effectiveness of 325 

surgery is limited to observational and small randomized studies with follow-up periods ≤1year, 326 

often not including or differentiating between endometriosis subtypes.22,54 In a systematic review of  327 

studies of women who underwent surgical removal of endometriosis lesions without postoperative 328 

hormone treatment (9 RCTs, 9 prospective, 7 retrospective cohort studies, n=2652), persistent pain 329 

and adverse events such as hemorrhage or fever were reported in 25.0% and 8.1% of women, 330 

respectively, at a median follow-up of 24 months.55 331 

Surgical efficacy in improving pain varies by endometriosis subtype. Evidence supporting efficacy of 332 

laparoscopic surgical removal of superficial peritoneal lesions for pain relief is limited.56 High-quality 333 

evidence comparing efficacy of excision versus ablation (e.g., via CO2 laser) of superficial 334 

endometrial lesions is lacking; practice reflects surgeon preference.57   335 

For ovarian endometriomas, RCTs have not been performed comparing surgery to no treatment for 336 

pain relief. A 2024 Cochrane review of 9 RCTs (n=578) reported ovarian cystectomy was associated 337 

with reduced dysmenorrhoea and cyst recurrence, compared with cyst drainage and ablation 338 

(dysmenorrhoea 19.5% vs. 49.3% (n=140, P<.001); cyst recurrence 9.1% vs 36.9% (n=264, P<.001).58 339 

However, ovarian cystectomy may harm fertility, as shown by a 38% reduction in post-operative anti-340 

Müllerian hormone levels, a biomarker of ovarian reserve (meta-analysis 8 studies, n=237, weighted 341 

average pre-operative hormone levels 3.0 ng/ml).59  342 

For deep endometriosis, surgical removal may reduce endometriosis-associated pain and improve 343 

quality of life.37 Endometriosis lesions can be excised from most locations. However, resection near 344 

or involving the ureter, bowel, or thorax carries increased risk, warranting interdisciplinary care with 345 

colorectal, urologic, and/or thoracic surgeons. A multi-center prospective cohort study (n=4721) 346 

reported that laparoscopic excision of deep rectovaginal endometriosis was associated with a 347 

reduction in menstrual pain 24 months postoperatively.60 Menstrual pain, measured using a 0-10 348 

numeric scale, decreased from a pre-operative median of 9 (95%CI=9-9) to a post-operative median 349 
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of 5 (95%CI=4-6), non-cyclical pelvic pain from 6 (95%CI=6-6) to 3 (95%CI=2-3), deep dyspareunia 350 

from 6 (95%CI=5-6) to 2 (95%CI=1-2) , and cyclical dyschezia from 6 (95%CI=6-6) to 2 (95%CI=1-3), 351 

P<.001 for all comparisons; minimum clinically important difference=4).61 Complications occurred in 352 

7%, with hemorrhage and conversion to laparotomy occurred in less than 1% of patients,60 353 

supporting the recommendation that experienced surgeons perform deep endometriosis removal.35-354 

37,62  355 

Postsurgical Recurrence and Hormone Suppression  356 

A systematic review (25 studies [9 RCTs, 8 prospective cohort studies, 7 retrospective studies,1 357 

longitudinal unmatched study], n=2652, median follow-up 24 months) of surgical outcomes without 358 

postoperative hormone treatment reported recurrent pain in 15.8% of patients following surgical 359 

removal of lesions.55  A meta-analysis of 11 RCTs and 3 prospective cohort studies (n=1766) reported 360 

post-operative hormonal suppression was associated with reduced endometriosis recurrence at a 361 

median follow-up 18 months based on symptoms or imaging (10.7% vs. 26.4%, RR 0.41, 95% 362 

CI=0.26–0.65).63 Based on meta-analysis of 6 RCTs and 1 prospective cohort study (n=652), post-363 

operative hormonal suppression was associated with lower pain scores (SMD -0.49 [small effect], 364 

95% CI=-0.91–-0.07) compared with no treatment or placebo.63  365 

Hysterectomy 366 

Guidelines recommend offering hysterectomy to women with endometriosis who are not interested 367 

in pursuing pregnancy and have treatment-resistant pain, i.e. pain despite hormonal suppression and 368 

surgical removal of lesions.34-37,44 However, the quality of evidence for hysterectomy for pain 369 

management is low given lack of randomized trials, short follow-up, and inconsistent outcome 370 

definitions.64, 65 A Canadian retrospective cohort study of 4489 individuals who underwent 371 

hysterectomy for endometriosis reported a 10.5% re-operation rate, such as adhesiolysis, within 10 372 

years.65  373 
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While not specifically studied in endometriosis, there is evidence that hysterectomy with and 374 

without oophorectomy is associated with  increased incidence of cardiovascular, metabolic and 375 

mental health disorders, which should be discussed with patients prior to surgery.66-68 Thus, 376 

guidelines recommend offering hysterectomy with excision of endometriosis  lesions only to women 377 

with persistent pain that reduces quality of life, who do not desire future fertility, and have not 378 

responded to other treatments.34-37,44 Given risks of surgical menopause and insufficient evidence for 379 

pain improvement, ovarian conservation is preferred if the ovaries are normal and there is no known 380 

genetic risk of ovarian cancer (e.g. BRCA1).69,70  381 

Adjunct Therapies  382 

Guidelines advise clinicians discuss non-medical therapies that may enhance quality of life,37 such as 383 

pelvic floor physical therapy,71 pain-focused psychological interventions,72-74 pain education,75 384 

exercise,76 dietary modification such as antioxidant use,77 and acupuncture.78 Patient education is 385 

recommended to help women understand their condition and make informed decisions about 386 

treatment.75,79 However, guidelines do not provide recommendations about specific adjunct 387 

treatments due to limited evidence in patients with endometriosis. 388 

Treatment of endometriosis-associated infertility 389 

Hormonal Treatment  390 

Guidelines advise against prescribing hormonal suppression, such as with combined hormonal 391 

contraceptives, progestins, or GnRH agonists/antagonists, for women with endometriosis for the sole 392 

purpose of enhancing future fertility, including for those planning pregnancy after endometriosis 393 

surgery, as there is no evidence supporting their efficacy in either situation.37 394 

Surgical Treatment 395 

Moderate-quality evidence from a meta-analysis of 3 RCTs with 528 participants suggests 396 

laparoscopic treatment (ablation or excision) of superficial peritoneal endometriosis increases viable 397 
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intrauterine pregnancy rates compared with diagnostic laparoscopy alone (302 versus 186 viable 398 

pregnancies per 1000 persons, OR 1.89, 95% CI=1.25–2.86).56 However, data on live birth rates are 399 

lacking. No RCTs have been published assessing fertility outcomes after surgery for ovarian or deep 400 

endometriosis. 401 

Assisted Reproductive Technology 402 

Guidelines, based on meta-analyses of observational studies,37 state that assisted reproductive 403 

technology such as in vitro fertilization can be used for endometriosis-associated infertility.80,81 404 

Surgery to remove endometriosis lesions for the sole purpose of improving fertility prior to assisted 405 

reproductive technology is not recommended, as the potential benefits are unclear.81  406 

Practical considerations and applications of evidence 407 

Care of patients may be challenging due to the nonspecific and varying symptoms associated with 408 

endometriosis. Pain severity does not correlate with subtype of endometriosis lesions,27,28 and 409 

hormone response does not confirm diagnosis because pelvic pain of other etiologies, such as 410 

primary dysmenorrhea and adenomyosis, also improves with hormone treatment.82 Furthermore, 411 

medications and surgery for endometriosis lesions do not consistently alleviate pain and nearly 50% 412 

of patients with a history of endometriosis who undergo a hysterectomy for recurrent pelvic pain do 413 

not have evidence of recurrent endometriosis lesions.83  414 

Untreated neuropathic and nociplastic pain likely contribute to pain associated with endometriosis 415 

and patients with endometriosis commonly have other painful conditions. For example, 25% of 416 

women with endometriosis have at least 1 co-existing pain disorder such as migraine headache, 417 

irritable bowel syndrome, interstitial cystitis, or fibromyalgia.84-86  While no clinical trials have 418 

assessed treating nociplastic pain in patients with endometriosis, those with higher levels of 419 

nociplastic pain report greater pain intensity87 and are less likely to report pain improvement when 420 

undergoing hysterectomy88 or surgical removal of lesions.89  Therefore, interdisciplinary care 421 

including a gynecologist, physiotherapist, and psychologist should be encouraged.90 Repeated 422 
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surgeries should be avoided whenever possible, as there are no high quality studies to demonstrate  423 

benefit. 424 

Comorbidities 425 

Patients with endometriosis have an increased lifetime risk of ovarian cancer compared with an 426 

incidence of approximately 1.1% among all women.91 A meta-analysis (24 studies: 7 case-control, 14 427 

retrospective, 3 prospective cohort studies) reported a 93% greater risk for diagnosis of any type of 428 

ovarian cancer among patients with endometriosis.92  Five meta-analyzed studies confirmed a 3.4-429 

fold and a 2.3-fold greater risk of clear cell and endometrioid cancer subtypes, respectively, among 430 

patients with endometriosis compared to those without endometriosis.92 A recent study reported 431 

risk ranging from 4-fold to 19-fold by cancer subtypes among women with endometriosis.93 However, 432 

when accounting for detection bias, the risk estimate corrected to 1.71- consistent with the 24 study 433 

meta-analysis.94  Prophylactic bilateral salpingo-oophorectomy to reduce ovarian cancer risk in 434 

patients with normal-appearing ovaries is not recommended by guidelines37 given the low absolute 435 

rate of ovarian cancer and evidence of adverse consequences of surgical menopause.70 Individuals 436 

with endometriosis are also at increased risk for auto-immune conditions (e.g. systemic lupus 437 

erythematosus and rheumatoid arthritis95), cerebrovascular conditions including myocardial 438 

infarction96 and stroke97, and long COVID.98    439 

Limitations  440 

This review has several limitations. First, some guideline recommendations are based on low-quality 441 

studies. Second, there is heterogeneity in endometriosis subtypes and most studies do not assess 442 

these differences. Third, some studies may have been missed.  443 

Conclusions 444 

Endometriosis is a common cause of pelvic pain affecting approximately 10% of reproductive-age 445 

women. Hormonal suppression including combined estrogen-progestin contraceptives or progestins 446 
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is first-line treatment in women who are not seeking immediate pregnancy. Surgical excision of 447 

endometriosis lesions may be performed if hormonal therapies are ineffective or contraindicated, 448 

and hysterectomy may be considered if medical treatments and surgical removal of lesions do not 449 

relieve symptoms. Treatment should be based on patient preference, symptom severity, and fertility 450 

goals, which may change over the life-course.   451 
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BOX. Commonly asked questions  738 
 739 
 740 

1. What are the most common symptoms of endometriosis? Pelvic pain, which can include 
dysmenorrhea (painful menstrual periods), non-menstrual pelvic pain, and dyspareunia (pain with 
vaginal intercourse), is the most common symptom of endometriosis.  However, endometriosis 
lesions do not always cause pain, and patients with endometriosis may also have other conditions 
that cause pelvic pain. Conditions that cause similar symptoms and commonly co-occur with 
endometriosis include adenomyosis, uterine fibroids, pelvic floor myalgia, irritable bowel 
syndrome, and bladder pain syndrome/interstitial cystitis.  

2. What are first-line therapies for endometriosis? For patients with endometriosis and pelvic pain 
who are not currently seeking pregnancy, first line-therapy is hormonal suppression with either 
combined estrogen-progestin contraception or progestin-only medications. Patients may also be 
offered a non-steroidal anti-inflammatory drug, although their efficacy in treating endometriosis-
associated pelvic pain has not been demonstrated.  For patients with symptoms of endometriosis 
who are trying to achieve pregnancy, NSAIDs can be considered for pain management and 
hormonal therapy is contraindicated.  

3. When should patients with clinically-suspected or confirmed endometriosis be referred to a 
gynecologist?   Referral to a gynecologist is recommended for patients with endometriosis who 
decline or are not candidates for first-line hormonal suppression therapy (e.g. desire pregnancy or 
have contraindication), for those with persistent pain after at least 3 months of first-line therapy, 
and for those with clinical symptoms, physical exam, or pelvic ultrasound or MRI findings 
suggestive of an ovarian endometrioma or deep endometriosis.  

 741 
 742 
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Table 1. Pharmacological treatment options for endometriosis-associated pelvic pain 743 
Treatment Category Medication and dose Mechanism of action Efficacy at primary 

end point from 
randomized trials 

Select adverse effects* Additional considerations 

First line 

Combined hormonal 
contraceptive 

Oral pill (one tablet daily 
usually containing a 
progestin and 20-30ug 
ethinyl estradiol   
 
Vaginal ring changed 
every 3 weeks 
 
Transdermal combined 
estrogen-progestin patch 
changed weekly  

Suppression of ovarian 
hormone secretion 
and inhibition of 
ovulation via negative 
feedback loop, leading 
to hypoestrogenic 
state, decidualization 
and atrophy of 
endometrium and 
endometriosis lesions 

Network meta-analysis of (n=1,680) of 
patients with endometriosis treated with 
hormone therapy. Clinically significant 
reduction in pelvic pain on 0-100 VAS 
compared with placebo: MD -15.1 (95% 
CI-20.8 to -9.3)

36
   

Headache (≤10%), mood changes 
(≤10%), breast tenderness (≤10%), 
decreased libido (≤1%), nausea 
(≤10%,usually subsides) 

 Contraindications include history of or increased 
risk of thromboembolism, migraine with aura, 
hepatic disease 

 Continuous use (e.g. skip placebo in pill packet) to 
achieve amenorrhea likely superior to cyclical use 
with no difference in safety profiles

48
- which can 

be achieved with monophasic formulation 
(defined as same dose of estrogen and progestin 
in each pill, vaginal ring, or transdermal patch) 

 Multiple formulations of pill available, 
recommend lowest dose of ethinyl estradiol to 
achieve amenorrhea, but breakthrough bleeding 
more common with lower dose (<20ug) estradiol 
formulations  

NSAIDs Naproxen PO 500 mg for 
1 dose, then 250 mg PO 
every 6–8 hours as 
required 
 
Ibuprofen PO 400mg max 
TID 

NSAIDs relieve pain by 
inhibiting 
cyclooxygenase (COX) 
enzymes, which 
reduces the 
production of 
prostaglandins 
involved in 
inflammation and pain 
signaling 

Insufficient evidence that NSAIDs reduce 
pain in endometriosis.

45
 

 
 

Gastrointestinal irritation or 
ulceration, hypersensitivity 
reaction (e.g. asthma 
exacerbation), renal impairment 
(frequencies unavailable) 

 Use with caution in patients with a history of 
cardiac disease, kidney disease, uncontrolled 
hypertension, peptic ulcer disease or NSAID-
exacerbated respiratory disease  

Progestins 

Oral progestin  Norethindrone acetate 
2.5–15mg po QD (start at 
2.5 to 5mg daily, and 
titrate up until 
amenorrhea) 
 
Medroxyprogesterone 
acetate 15-30mg po QD 
 
Drosperinone 4mg po QD 
Dienogest 2mg po QD 

Induce decidualization 
and atrophy of 
endometrial tissue, 
decrease estrogen-
induced mitosis, 
suppress cell 
proliferation, inhibit 
inflammatory 
pathways, 
angiogenesis and 
neurogenesis 

Network meta-analysis of (n=1,680) of 
patients with endometriosis treated with 
hormone therapy. Clinically significant 
reduction in pelvic pain on 0-100 VAS 
compared with placebo: MD -12.6 (95% CI 
-15.3 to -9.8)

36
    

 

Breakthrough bleeding (>10%), 
weight gain (≤10%), mood changes 
(≤10%),  

 Similar to combined hormonal contraceptive, 
goal is to achieve amenorrhea  

 Norethindrone acetate typically start at 5mg and 
titrate up by 2.5mg every 2-4 weeks until achieve 
amenorrhea 

 Drosperinone monotherapy is off label for 
endometriosis 

 Dienogest not available in the US as 
monotherapy 
 

Intramuscular injection Medroxyprogesterone 
acetate 150mg IM Q 3 
months 

Network meta-analysis of (n=1,680) 
patients with endometriosis treated with 
hormone therapy. Clinically significant 
reduction in pelvic pain on 0-100 VAS 

Headache (>10%), weight changes 
(>10%) , gastrointestinal upset 
(>10%), depression (≤10%), 
decreased libido (≤10%), 

 Delay in return of fertility (contraceptive effect 
and cycle irregularity can persist for up to 12 
months) 

 Bone mineral density loss with prolonged use, 
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compared with placebo: MD -13.2 (95% 
CI-16.2 to -10.1)

36
   

breakthrough bleeding (≤1%) particularly in adolescents 

Subdermal implant Etonorgestrel 68 mg, 
implant, Q3 years 

No studies compared with placebo Breakthrough bleeding (>10%),  
weight gain (>10%), headache 
(>10%), acne (>10%), mood 
changes (≤10%) 

 10% discontinue treatment due to unfavorable 
changes in their bleeding pattern  

Intrauterine system Levonorgestrel available 
in 52 mg/device 
(19.5mg/device and 13.5 
mg/device also available 
but not studied in 
endometriosis) 
 

Reduces the 
expression of estrogen 
and progesterone 
receptors in eutopic 
(endometrium within 
the uterine lining) and 
ectopic endometrial 
tissues, causing 
glandular 
atrophy and 
decidualization of the 
stroma 

Network meta-analysis of (n=1,680)   
patients with endometriosis treated with 
hormone therapy. Clinically significant 
reduction in pelvic pain on 0-100 VAS 
compared with placebo: MD -17.7 (95% CI 
-25.5 to -9.8)

36
    

Breakthrough bleeding (>10%), 
headache (<10%), weight gain 
(<10%), spontaneous expulsion of 
intrauterine system (<10%) uterine 
perforation (<1%) 

 Does not consistently suppress ovulation, 
therefore not recommended for management of 
ovarian endometriomas 

 Also approved for treatment of heavy menstrual 
bleeding (amenorrhea 20% at 12 months, 40% at 
24 months) 

 Unlike systemic progestins, no negative effect on 
lipid profiles 

Second line 

GnRH agonists 

Intramuscular injection Leuprolide acetate 3.75 
mg IM q month or 11.25 
mg IM q3months 

Downregulation of 
GnRH receptors in 
pituitary, inhibiting 
gonadotropin release 
and ovarian hormone 
secretion, leading to 
hypoestrogenic state 

Network meta-analysis (n=1,680) of 
patients with endometriosis. Clinically 
significant reduction in pelvic pain on 0-
100 VAS compared with placebo (MD -
15.7 (95% CI -21.3 to -10.1)

36
    

 

Hot flush (>10%), headache 
(>10%), difficulty sleeping (>10%), 
vaginal dryness (≤10%), depressed 
mood (≤10%),  

 Bone mineral density loss, may be irreversible if 
used >6 months without add-back hormone 
replacement therapy (low doses of estrogen with 
or without progestin) 

 Addition of add-back hormone replacement 
therapy is recommended and reduces 
menopause-like side effects and prevents bone 
mineral density loss

37
 

Intranasal Nafarelin acetate 1 nasal 
spray (200 μg) BID 

Network meta-analysis (n=1,680) of 
patients with endometriosis. Clinically 
significant reduction in pelvic pain on 0-
100 VAS compared to placebo (MD -15.8 
(95% CI -21.4 to -10.1)

36
    

 

GnRH antagonists 

Oral without add-back 
hormone replacement 
therapy 

Elagolix 150 mg po once 
daily (low dose) 
 

Non-peptide 
antagonist of 
gonadotropin-
releasing hormone 
receptors in pituitary 
gland, block pituitary 
gonadotropin 
secretion within hours, 
leading to ovulation 
suppression and 
hypoestrogenic state 

Two parallel phase 3 RCTs of women with 

moderate to severe endometriosis-

associated pain (Elaris I (EM-I, n=872) and 

Elaris II (EM-II, n=817)). At 6 months, 42.1-

46.2% were dysmenorrhea responders
 1

 

(23.1-25.4% in placebo group) and 45.7-

51.6% were non-menstrual pelvic pain 

responders
 1

 (34.9-40.6 % in placebo 

group).
51 

 
 

Hot flush (24%), headache (17%), 
nausea (11%), insomnia (6%), 
mood swings (6%), depressed 
mood (3%), anxiety (3%), arthralgia 
(3%) 

 Dose-dependent bone mineral density loss. Low 
dose approved for 24 months, high dose 
approved for 6 months use 

 Immediate return of menses upon 
discontinuation 

 Contraindications include osteoporosis, significant 
hepatic disease (e.g. cirrhosis) 
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 Elagolix 200 mg po twice 
daily (high dose) 

Two parallel phase 3 RCTs of women with 
moderate to severe endometriosis-
associated pain (Elaris I (EM-I, n=872) and 
Elaris II (EM-II, n=817)). At 6 months, 75.3-
76.9% were dysmenorrhea responders

 1
 

(19.6–22.7% in placebo group) and 62.1-
62.2% were non-menstrual pelvic pain 
responders

 1
 (34.9-40.6% in placebo 

group).
51

  
 

Hot flush (46%), headache (20%), 
nausea (16%), insomnia (9%), 
mood swings (6%), depressed 
mood (6%), anxiety (5%), arthralgia 
(5%) 

Oral with add-back 
hormone replacement 
therapy 

Relugolix combination 
therapy (40mg, estradiol 
1mg, norethindrone 
acetate 0.5mg) 1 tablet 
po QD 

Add-back therapy 
included in single pill 
to mitigate bone 
mineral density loss 
and vasomotor 
symptoms 

Two parallel phase 3 RCTs (SPIRIT 1, 
n=638) and SPIRIT 2 (n=623)) of 
participants with moderate to severe 
endometriosis associated pain.  
6 months: Dysmenorrhea responder

2
 75% 

(placebo responder
2
 27–30%); non-

menstrual pelvic pain responder
2
 59-66% 

(placebo responder
2
 40–43%).

50
 Efficacy 

sustained at 2 years in an open-label 
extension study.

52
 

 
 
 

Headache (33%), vasomotor 
symptoms (13.2%), mood disorders 
(9.1%), abnormal uterine bleeding 
(6.7%), nausea (6.0%), toothache 
(5.5%), back pain (4.8%), 
decreased sexual desire (4.3%), 
arthralgia (3.6%), fatigue (3.1%), 
dizziness (3.1%) 

 Immediate return of menses upon 
discontinuation 

 Approved for 24 months use in U.S. and without 
limitation on duration of use in European Union 

 Contraindications include history of or increased 
risk of thromboembolism, osteoporosis, migraine 
with aura, significant hepatic disease (e.g. 
cirrhosis) 

Third line      

Aromatase inhibitors Letrozole 2.5mg po QD 
Anastrazole 1 mg po QD 

Suppress estrogen 
production in all 
tissue, including within 
lesions, by blocking 
aromatase P450 
enzyme. 

A systematic review of 5 systematic 
reviews reported low quality evidence for 
the use of aromatase inhibitors for 
endometriosis

53
 

Hot flushes (50%), night sweats 
(15%), nausea (9-17%), 
myalgia/arthralgia (4-10%), weight 
gain (13%) 

 Off-label use 

 If using in premenopausal women, recommended 
in combination with a combined estrogen-
progestin contraceptive, norethindrone acetate or 
GnRH agonist to prevent ovarian stimulation and 
mitigate menopausal symptoms

37
 

 Consider use in postmenopausal women with 
symptomatic endometriosis since mechanism of 
action does not depend on suppression of ovarian 
estrogen production and estradiol inhibition 
occurs within endometriosis lesions  

Abbreviations: MD, mean difference; VAS, visual analog scale; IM, intramuscular, CI, confidence interval. 744 

*Frequencies are included when available, derived from product labelling unless cited otherwise. 745 

1. Responder defined as clinically meaningful reduction in the pain score (on a scale ranging from 0 [no pain] to 3 [severe pain]) and a decreased or stable 746 

use of rescue analgesic agents. A clinically meaningful threshold for the mean change from baseline, as compared with placebo, was −0.81 for 747 

dysmenorrhea and −0.36 for non-menstrual pelvic pain in Elaris EM-I and −0.85 for dysmenorrhea and −0.43 for non-menstrual pelvic pain in Elaris EM-II. 748 

2. Responder defined by meaningful change thresholds of –2·8 points for dysmenorrhea and –2·1 points for non-menstrual pelvic pain on NRS (0=no pain; 749 

10=pain as bad as you can imagine), excluding those with increased use in analgesics.  750 
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 751 

Figure 1. Characteristics endometriosis and common conditions with overlapping symptoms. 752 

 753 

Surgical images are provided by authors S.A. and A.H.  Vaginal endometriosis lesions (seen on 754 

vaginal speculum exam) are provided courtesy of Sukhbir S. Singh, MD (University of Ottawa). 755 

 756 

 757 

Figure 2. Pathophysiology and pain mechanisms in endometriosis-associated pelvic pain.  758 

Pelvic pain in patients with endometriosis is multifactor and can be due to any combination of 759 

nociceptive, neuropathic and nociplastic pain mechanisms.  Release of pro-inflammatory cytokines 760 

and pain mediators from endometriosis lesions, in addition to recruitment of immune cells, all may 761 

serve to both stimulate and augment nociceptive pain. Neuropathic pain may occur due to direct 762 

infiltration of nerves and/or sensitization of second order neurons innervating adjacent structures 763 

can cause cross-organ sensitization. Nociplastic pain, which manifests as widespread pain, fatigue, 764 

memory difficulties, and poor sleep, is due to augmentation of pain perception through central 765 

sensitization. The dysregulated immune environment around the lesion leads to changes in systemic 766 

immune activity, reflected in circulating monocytes and other white blood cells.  These processes 767 

contribute to nociplastic pain through sensitization of the spinal cord and brain, resulting in 768 

amplification of pain signals, loss of pain inhibition, and development of generalized sensory 769 

sensitivity (heightened sensitivity to both internal and external painful and non-painful 770 

stimuli).  These pathophysiological processes interact, with compromised function of the 771 

hypothalamic-pituitary and sympathetic-adrenal medullary axes leading to further immune 772 

dysregulation and amplification of pain generating signals.  Nociplastic pain is highly likely in patients 773 

who present with additional pain conditions.  This may explain why lesion number and subtype is 774 

only weakly associated with the pain severity, why treatments aimed at the lesion (e.g. surgery and 775 

hormone suppression) do not alleviate pain in all patients, and pain can recur without evidence of 776 

recurrent lesions. 777 

 778 

References: this figure was created by S.A., A.S., A.H. based on review of literature, outlined in 779 

the manuscript in the section describing pain mechanisms in endometriosis.31, 32, 82 780 

Explanation of how this illustration adds to published literature: this is a conceptual model of the 781 

various mechanisms that can lead to the experience of chronic pelvic pain in women with 782 

endometriosis.  I am not aware of a similar illustration in the literature.  This drawing is a 783 

schematic and will work with illustrator to align organs into anatomically correct locations. 784 

 785 

Figure 3. Physical exam of patient with clinical symptoms of endometriosis-associated pelvic pain.   786 

 787 

References: 31, 32, 82 788 

Explanation of how this illustration adds to published literature: this figure provides overview of 789 

the steps of the physical exam for a patient presenting with clinical symptoms of endometriosis-790 

associated pain and the specific goals/evaluation of each step.  I am not aware of a similar 791 

illustration in the literature. 792 

 793 

Figure 4. Diagnostic algorithm and first-line treatment of endometriosis. 794 

 795 

References: substantially modified/expanded from Allaire et al. 202399 796 

Explanation of how this illustration adds to published literature: This figure provides a diagnostic 797 

algorithm on the diagnostic strategy and first line treatment of endometriosis and when to refer 798 

to a gynecologist.  799 

 800 



Figure 1 (Panel A). Characteristics and visual appearance of endometriosis subtypes

Superficial peritoneal endometriosis Deep endometriosis Endometrioma Extrapelvic endometriosis

Charact
eristics

Lesions on the peritoneal surface or 
serosa of abdominal or pelvic 
viscera.

Lesions can have different 
appearances and color such as 
clear, black, brown, blue, white, red.

Lesions that extend under the peritoneal surface or 
serosa of abdominal or pelvic viscera or infiltrate 
muscularis propria of pelvic organs (bowel, 
bladder, ureters).

Lesions are nodular, often associated with fibrosis, 
adhesions, and distortion of normal anatomy.

Ovarian cysts that contain 
endometrium-like tissue and dark 
blood-stained fluid. The color and 
consistency of this fluid within the 
cyst gives rise to the name “chocolate 
cysts”.

Lesions located outside of the pelvis.

Images 
from 
surgery

Ovary with 
endometrioma

uterus Fallopian tube

uterusuterus
ovary

ovary

Deep endometriosis of 
uterosacral ligaments 
with adhesions

Deep 
endometriosis of 
rectosigmoid

uterus

ovary
ovary

Umbilical endometriosis

Vaginal endometriosis



Figure 1 (Panel B). Gynecologic and non-gynecologic conditions with symptoms that overlap with the most common symptoms of endometriosis.

[table modified from:  Allaire et al. 2023 99]



Nociceptive pain
Pain that is due to activation of 
peripheral nociceptors 

Can be due to release of pro- 
inflammatory molecules 
activating ingrowth of nerves 
surrounding endometriosis 
lesions

Neuropathic pain 
Pain that is due damage of the 
somatosensory nervous system

Can be due to direct invasion of 
nerves (e.g. such as the 
pudendal, obturator, sciatic 
nerve), or due to peripheral 
sensitization

Heightened 
peripheral 

immunoreactivity

Spinal 
sensitization

+-

Nociplastic pain
Pain due to altered pain 
perception in the central 
nervous system, associated 
with loss of descending pain 
inhibition, amplification of 
ascending pain signals, and 
generalized sensory 
sensitivity. 

Clinical presentation 
characterized by widespread 
pain, fatigue, poor sleep

Hypothalamic pituitary axis 
dysfunction

Figure 2.  Conceptual model of endometriosis lesions and pain mechanisms

*This insert image is from Horne H, Saunders P. Snapshot: 
Endometriosis. Cell, Volume 179, Issue 7, 1677-177.e1.  If 
manuscript is accepted, we will work with illustrator to 
modify this image.



Figure 3. Physical exam of patient with pelvic pain and/or clinical symptoms of endometriosis

Examination of back Abdominal wall & 
abdomen

Single digit exam of vagina 
and pelvic floor

Bimanual exam of uterus, adnexa, 
culdesac/rectovaginal septum

Speculum exam

Sitting Supine Lithotomy

• Paraspinal, coccyx, 
sacroiliac joint 
tenderness 

• Neuropathic pain around 
surgical scars

• Abdominal wall trigger 
points (myofascial pain)

• Vulvar tenderness to cotton 
swab (vestibulodynia)

• Pelvic floor tenderness 
(pelvic floor myalgia)

• Bladder tenderness 
(bladder pain 
syndrome/interstitial 
cystitis)

• Posterior culdesac nodularity 
or tenderness

• Decreased uterine mobility 
with tenderness

• Ovarian mass (endometrioma)

• Blue/black/gray 
vesicular lesion in 
retrocervical 
vaginal mucosa 
(vaginal 
endometriosis)

Trauma informed 
care framework

• Universal screening for 
current or past trauma before 
exam

• Establish trust and validate 
pain

• Provide chaperone & 
coverage for all sensitive 
portions

• Patient can decline any 
portion of exam or stop at 
any time

Findings that suggest but do not confirm endometriosis:

• Tender abdominal wall or 
umbilical nodule 
(abdominal wall 
endometriosis)

Findings that suggest but do not confirm other gynecologic pathology and overlapping pelvic pain conditions:

• Posterior culdesac 
nodularity or tenderness 
(deep endometriosis in 
uterosacral ligament, 
rectovaginal septum, 
rectosigmoid colon)

• Enlarged uterus (uterine 
fibroids, adenomyosis)

• Ovarian mass (non-
endometrioma)

• Vaginal atrophy, 
lichen planus 
(dyspareunia)



Clinical diagnosis of endometriosis 
without surgical confirmation

Transvaginal pelvic 
ultrasonography

Normal findings1

Evaluate for overlapping 
pain conditions 3

(see Table 1)

Offer 3–6-month trial of first line 
hormone therapy +/-non-steroidal 

anti-inflammatory analgesics

Infertility 
present or 
fertility is a 

priority

Treatment declined, contraindicated, 
inadequate, or not tolerated 

Continue treatment if 
effective and acceptable

Refer to a gynecologist

Symptoms or imaging suggestive of deep 
endometriosis, ovarian endometrioma, or 

extrapelvic  endometriosis 
(consider MRI, consider offering treatment 

with first line hormone therapy while 
awaiting gynecology evaluation)

Physical examination (see Figure 2)2

Symptoms

No signs of 
endometriosis

Primary Care Management1

Consider advanced ultrasound (if available) or MRI and offer personalised treatment 
plan based on pain management goals and fertility considerations

Second line 
hormonal treatment

Medically assisted 
reproduction

Adjunctive treatment 
(e.g. physical therapy, 
psychological therapy)

Laparoscopy with surgical 
removal of lesions if present, 

coordinate with colorectal 
surgery, urology &/or thoracis 

surgery if indicated4

Gynecologist  Management1

Suggestive of 
endometriosis

Suggestive 
of extra-pelvic 
endometriosis

Dysmenorrhea affecting daily activities and quality of life
Non-menstrual pelvic pain
Deep dyspareunia (pain with deep vaginal penetration)

Dysuria and/or hematuria, worse with menses
Dyschezia and/or hematochezia, worse with menses

Localized abdominal wall pain, worse with menses
Pneumothorax, hemoptysis, right shoulder pain during menses

Suggestive  of
deep endometriosis

Decreased mobility of uterus with bimanual exam
Nodularity and/or tenderness in posterior culdesac with  bimanual or rectovaginal exam
Tender blue/gray nodule in posterior vaginal fornix with vaginal speculum exam

Tender abdominal wall nodule, particularly near surgical scar (most commonly cesarean section)

1 The decision on when to refer to a gynecologist should be based on shared-decision making between primary care 
provider and patient and can occur at anytime following assessment of symptoms.
2 Normal pelvic exam, normal pelvic imaging, and absence of risk factor does not exclude a diagnosis of endometriosis.
3 Other gynecologic pathology and presence of overlapping pain conditions commonly co-exist with endometriosis and 
have overlapping symptoms.
4 Interdisciplinary evaluation and treatment of patients with symptoms or imaging suggestive of deep endometriosis 
involving urinary tract, bowel, or thorax. This may include endoscopic evaluation (e.g. cystoscopy, colonoscopy).

Suggestive  of
deep endometriosis

Suggestive 
of extra-pelvic 
endometriosis

Refer or treat per relevant 
guideline

Other gynecologic 
pathology3 

(e.g. fibroids, adenomyosis, 
adnexal mass)

± ± ±

Reconsider other causes of pelvic 
pain and associated symptoms 

• Menarche age <12 years old
• Menstrual cycle interval <28 days
• Nulliparity
• Low BMI
• Mullerian anomaly
• First degree relative with 

endometriosis

Risk factors1

Figure 4.  Algorithm for the diagnosis and management of endometriosis

Evaluate for overlapping pain conditions 3
(see Table 1) +

Treat per relevant guideline or 
refer to appropriate specialist

Coordinate evaluation 
with colorectal surgery, 
urology, &/or thoracic 
surgery if indicated4

±
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