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Abstract

Endometriosis is a chronic disease associated with debilitating pain that affects many people assigned female at birth, 
from menarche through menopause, not just causing pain and infertility but also negatively impacting quality of life, 
participation in daily activities, productivity, and income. It is associated with increased incidence of obstetric and neonatal 
complications, anxiety, other chronic diseases, and substantial healthcare costs. Despite the profound negative impact of 
endometriosis on quality of life, current treatment options remain suboptimal and many patients express dissatisfaction 
with current care. The prevailing acute-care, single-provider model in which the provider works in relative isolation and 
thus with limited diagnostic and therapeutic strategies readily available proves inadequate for treating endometriosis. 
Patients would benefit from earlier diagnosis and referral to a center capable of providing a comprehensive and 
multimodal management plan that utilizes a chronic care model. Often this can only be achieved through multidisciplinary 
teams of providers with expertise in endometriosis. The authors acknowledge that many low- and middle-income 
countries do not have the resources to support such centers but could still benefit from any breakthroughs in treatment 
they bring about. Researchers need to agree on standardized core outcome measures, relevant to patients with 
endometriosis and the healthcare system as a whole. Only through increased societal and healthcare provider education 
and recognition of endometriosis as a chronic disease can we achieve better treatment outcomes.

Lay summary

Endometriosis is a disease that affects about one out of every women. It occurs when tissue like that which is normally 
located inside the uterus is present outside the uterus. The body’s reaction to this tissue causes inflammation and pain, 
usually so severe that it disrupts daily activities. Our current medical system does not serve these patients well. Patients 
with endometriosis often must see many different doctors over many years before learning of their disease and getting 
treatment. We need to increase awareness of endometriosis and think of it as a chronic disease like diabetes or heart 
disease. We can improve care by creating centers where experienced teams work together to treat patients and study 
treatment impacts on quality of life. It is time to adopt a new model for caring for patients with endometriosis.
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Introduction

Endometriosis is a chronic disease associated with 
debilitating pain that affects at least 6–10% of 
reproductive age women and people assigned female at 
birth, independent of whether they identify as female 
(Fuldeore & Soliman 2017). Studies suggest that many 
more go undiagnosed (Ferrero et  al. 2010). The disease 
is estrogen dependent, inflammatory in nature, and 
defined by the presence of endometrial like tissue located 
outside the uterus (Horne & Missmer 2022). It most 
commonly affects individuals from menarche through 
menopause, though it can also affect adolescents and 
postmenopausal women. It is a common cause of pain 
and infertility but also negatively impacts quality of life, 
intimate relationships, participation in daily activities, 
social activity, productivity, and income (Missmer 
et  al. 2021). It is associated with increased incidence of  
obstetric and neonatal complications, depression, 
other chronic diseases, and substantial healthcare costs 
(Kvaskoff et  al. 2015, Soliman et  al. 2017, Zullo et  al. 
2017). Endometriosis treatment care models remain  
suboptimal. Many patients express ongoing pain and 
reduced quality of life even with access to tertiary-care 
centers (De Graaff et al. 2013).

Current model of care

Extensive data have demonstrated that the currently 
prevailing acute-care, single-provider model in which  
the provider works in relative isolation and thus with  
limited therapeutic strategies readily available proves 
inadequate in treating endometriosis (Sinaii et  al. 2007, 
De Graaff et al. 2013, Soliman et al. 2016). This is despite 
significant healthcare resources being directed at the 
disease (Soliman et al. 2016). Extensive data are available 
indicating that real-world clinical outcomes of patients 
with endometriosis remain unacceptable. For example, 
an estimated 70% of patients with endometriosis 
experience unresolved pain despite the substantial 
healthcare utilization (Sinaii et  al. 2007, De Graaff et  al. 
2013). Ferrero et al. evaluated a population of 1291 women 
seeking consultation from their general practitioner 
for a nongynecologic problem and found that only 
28 (2.1%) had a prior diagnosis of endometriosis. A 
simple questionnaire investigating the presence of  
dysmenorrhea, dyspareunia, chronic pelvic pain, 
and dyschezia initiated workup and diagnosis of  
an additional 46 (3.6%) people with the disease  

(Ferrero et al. 2010). Studies such as this demonstrate the 
overall poor awareness of endometriosis even among 
healthcare providers and that simple screening by the 
healthcare team can identify patients suffering without 
their provider knowing. Indeed, patients successfully 
diagnosed with endometriosis experience a delay from 
symptom onset to diagnosis ranging from 4 to 11 years 
(Nnoaham et  al. 2011). This delay in diagnosis affects 
patients globally, even in countries with universal 
healthcare and endometriosis centers of excellence, 
suggesting a lack of recognition of clinical symptoms on 
the part of patients and primary care providers (Hudelist 
et al. 2012, Ghai et al. 2020). It appears that ‘normalization’ 
of symptoms and misdiagnosis further contribute to  
delays (Nnoaham et  al. 2011). Others argue that a lack 
of clear clinical criteria for diagnosis and reliance 
on laparoscopy contributes substantially to delays 
in care (Agarwal et  al. 2019a, As-Sanie et  al. 2019). By 
increasing patient and healthcare provider awareness 
of endometriosis together with the development of 
reliable noninvasive diagnostic tests, it is possible that the  
delay in diagnosis can be reduced and initiation of  
therapy expedited.

Treatment limitations

Once diagnosed with endometriosis, patients 
face suboptimal long-term management options. 
Because endometriosis is an estrogen-dependent and  
inflammatory disease that is primarily treated by 
suppressing estrogen and ovulation, many are forced to 
decide between managing pain and fertility. Combined 
oral contraceptive pills are often considered first-
line treatment (Brown et  al. 2018, Falcone & Flyckt 
2018). For those unable to tolerate estrogen or with  
contraindications, progestin-only hormonal options 
are often tried, though progestin resistance may develop 
(Joshi et  al. 2017). Progesterone receptor expression may 
predict clinical response and so has the potential to 
advance personalized medicine for endometriosis (Flores 
et  al. 2018). Gonadotrophin-releasing hormone (GnRH) 
agonist and antagonist therapies are usually considered 
next. These therapies have proven effective for pain relief, 
improved quality of life, and productivity. However, 
they come with many of the side effects associated with 
menopause, and there is some concern that GnRH 
antagonists in particular could worsen preexisting  
mood disorders. Both are only approved for relatively 
short-term use due to concerns regarding decreased 
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bone mineral density (Surrey et  al. 2018, 2019). Clearly, 
this is inadequate for a chronic disease. Further, medical 
treatment is usually suppressive not curative, with 
symptoms typically recurring quickly after therapy 
discontinuation.

Data regarding the efficacy of surgical excision or 
ablation of endometriosis for pain management are 
inconclusive (Bafort et al. 2020). This is largely because the 
best surgical approach for endometriosis is controversial 
and operator dependent. Heterogeneity often precludes 
meta-analysis of studies due not just to surgeon skill but 
techniques employed (ablation, excision, and laser), the 
extent of the disease removed, whether hysterectomy or 
oophorectomy was performed, and use of postoperative 
medical suppression. Studies often lack long-term 
follow-up and risk publication bias. Additionally, the 
American Society of Reproductive Medicine classification 
system, the most widely used to stage endometriosis, 
is poorly correlated with surgical complexity or pain 
symptoms (Andres et  al. 2018, Abrao et  al. 2021). The 
ENZIAN classification system was introduced in 2005 
to better classify deeply infiltrative endometriosis and is 
advantageous because it allows for classification based 
on either surgery or imaging. However, it has a poor 
level of international acceptance and is quite complex 
(Keckstein et  al. 2021). The AAGL classification system 
has just recently been introduced and better addresses 
surgical complexity but is also poorly correlated with 
pain scores, consistent with the wide variation in disease 
severity observed among patients presenting with pain 
(Fauconnier et al. 2002, Mak et al. 2022). In patients with 
chronic pelvic pain undergoing excision of all visible 
endometriosis without hysterectomy, need for reoperation 
is common (~20% at 2 years and 58% at 7 years) 
(Shakiba et  al. 2008). Hysterectomy decreases the risk of  
reoperation at 7 years to 24% and with bilateral 
oophorectomy the risk drops to less than 8% (Shakiba 
et al. 2008). Of course, the latter operations compromise 
fertility, and one must weigh the risks of increased 
cardiovascular disease and all-cause mortality with early 
surgical menopause (Rush et al. 2022). Even in the hands of 
expert surgeons, excision of deep infiltrating endometriosis 
requiring segmental bowel resection is associated with 
significant surgical complications (Roman et al. 2018).

Poor real-world outcomes

Within the existing treatment paradigm, real-world 
outcomes for patients with endometriosis suffer despite 

the high cost of care. This inadequacy in care is partially 
reflected in the number of emergency department visits 
that occur each year for endometriosis, which did not 
decline from 2006 to 2015, despite increased charges per 
visit (Agarwal et  al. 2020). The estimated direct cost of 
endometriosis in the United States is $12,118 per patient 
per year (Soliman et al. 2016). Soliman et al. in a 2018–2019 
cross-sectional survey of nearly 30,000 Canadian patients 
demonstrated that those with self-reported endometriosis 
have significantly lower quality-of-life scores than those 
without endometriosis. Interestingly, disease impact 
on their mental health was greater than that on their  
physical health (Soliman et  al. 2020). This could be  
due to high rates of anxiety, depression, and emotional 
distress associated with the diagnosis of endometriosis, 
which can lead to social isolation and feelings of 
hopelessness (Culley et  al. 2013, Missmer et  al. 2021). 
Additionally, while patients reported receiving various 
therapies for endometriosis, they also noted a high 
frequency of pain symptoms, consistent with other 
studies, demonstrating an unmet need for pain relief  
in patients with endometriosis (Culley et  al. 2013, De 
Graaff et al. 2013, Missmer et al. 2021).

Moving forward

Our understanding of endometriosis would improve 
greatly with longer-term assessments of treatment. 
Because of the chronicity and recurrent nature of 
endometriosis, the 12-month follow-up period utilized 
in most studies is highly inadequate. Of course, longer  
studies require greater funding; however, to date, 
endometriosis is underresearched and underresourced, 
perhaps in part due to gender bias in the treatment of  
pain (Samulowitz et al. 2018, As-Sanie et al. 2019).

Earlier diagnosis of the disease after symptom onset 
is imperative to improving life-course potential (Missmer 
et  al. 2021). Endometriosis and its associated symptoms 
have been shown to hamper education attainment, 
work productivity, career success, social life, personal 
relationships, mental and emotional health, and quality 
of life (Missmer et al. 2021). Early diagnosis and treatment 
have the potential to improve the life-course and fertility 
outcomes while reducing the risk of central sensitization 
and chronic pain (Stratton & Berkley 2011). It should not 
take patients an average of seven visits to their primary 
healthcare provider before being referred to a specialist 
(Nnoaham et  al. 2011). Greater education regarding 
endometriosis is needed at every level, from the public 
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to healthcare students to gynecologists themselves. It 
has been suggested that clear guidelines on when to 
initiate empiric treatment vs referral to a specialist would 
help speed up the referral process. Appropriately, many 
providers are hesitant to perform or refer for diagnostic 
laparoscopy, particularly in adolescents and young 
patients, due to the invasive nature of surgery (van der 
Zanden et al. 2020). However, this need not delay clinical 
diagnosis and management of symptoms (Chapron et al. 
2019). Imaging modalities like transvaginal ultrasound 
and magnetic resonance imaging (MRI) are helpful for 
diagnosing endometriomas and some cases of deep 
infiltrating disease but do not reliably detect superficial 
peritoneal implants (Nisenblat et  al. 2016). Advances in 
imaging technique, such as use of bowel preparation 
with ultrasound and 3.0 Tesla MRI, show promise in 
improving endometriosis detection rates (Nisenblat et al. 
2016). A new ultrasound technique involving sterile  
saline infusion into the peritoneal cavity has shown 
promise for the detection of superficial disease (Leonardi 
et  al. 2020). While newer imaging modalities are 
encouraging, larger studies are needed to establish their 
value as replacement tests or triage tests for a laparoscopic 
diagnosis (Nisenblat et  al. 2016, Pascoal et  al. 2022).  
Research is underway to identify circulating markers 
predictive of endometriosis, with the aim of early 
and noninvasive methods for diagnosis. Again, while 
results are promising (Cosar et  al. 2016, Anastasiu et  al. 
2020, Moustafa et  al. 2020, Papari et  al. 2020), further 
investigation is needed before they can be recommended 
in routine practice as a triage test (Pascoal et al. 2022).

Once diagnosed, patients with endometriosis 
may benefit from a comprehensive and multimodal 
management plan. Often this can only be achieved 
through multidisciplinary teams of providers with 
expertise in endometriosis. The gynecologist remains 
central to diagnosis, patient education, specialty 
referrals, and long-term follow-up. They can determine, 
with the patient, the need for collaboration with 
integrative medicine (acupuncture, nutrition, and 
mind–body programs), mental health, pain medicine, 
specialist surgeons, physical therapy, gastroenterology, 
urology, or other experts (Agarwal et  al. 2019b). Such 
multidisciplinary treatment approaches address the 
fact that patients with endometriosis are likely to have 
co-occurring pain processes such as pelvic floor myalgia, 
irritable bowel disease, and interstitial cystitis, to name 
a few. Focus can turn from a single intervention to long-
term management, with combination therapies proven  
to improve outcomes (Zakhari et  al. 2021).  

Additionally, such models of care allow for  
providers to readily recognize and address the impact of 
the disease on mental health and facilitate patients in 
developing strategies for managing the stresses inherent 
to suffering from a chronic, painful illness (Appleyard 
et  al. 2020). Research demonstrates a multidirectional 
relationship between mental health and pain. Thus, 
stress management techniques and alteration of brain–
body–brain pathways are an important therapeutic 
option for endometriosis (Appleyard et al. 2020). Creating 
centers of excellence also has the potential to consolidate 
endometriosis surgeries among high-volume surgeons, 
thereby improving outcomes and lowering complication 
rates (Mowat et al. 2016). Additionally, clinical experience 
and accurate imaging allow for preoperative planning 
and collaboration between surgical disciplines. This in 
turn has the potential to facilitate more comprehensive 
and effective operations, improving outcomes while 
minimizing the number of total operations a patient 
needs during their lifetime.

Models of care capable of providing improved 
clinical outcomes through this type of multidisciplinary, 
comprehensive, and patient-focused disease  
management will inevitably vary by regional 
healthcare systems. It is our impression that with the  
establishment of a Center for Endometriosis Research and 
Treatment (Fig. 1), we have been able to provide a higher 
level of patient-focused comprehensive endometriosis 
care (Agarwal et  al. 2019b). This Center was designed 
around the chronic care model (CCM), which was 
developed for improving care for individuals with  
chronic diseases in primary care (Wagner 1998). The 
provision of multidisciplinary care by a variety of 
providers that are experts both in their fields and in 
endometriosis provides hope of a more comprehensive 
chronic care. Clearly, appropriate health services research 
evaluating both positives and negatives is required to 
validate such multidisciplinary care models. Investigation 
will need to focus not solely on the effectiveness of 
the various components of multidisciplinary care and 
the presence or absence of synergy between them but  
also on predictors of success. In the meantime, 
implementation of multidisciplinary care models may face 
barriers including those pertaining to cultural differences, 
logistics, geographical location, health insurance costs, 
funding, and the willingness/availability of experts to 
participate.

Finally, research into effective endometriosis 
treatment is hampered by widespread variation in 
outcome reporting and short durations of investigation. 
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We applaud Duffy JMN et  al. for developing a core 
outcome set to guide future endometriosis research (Duffy 
et  al. 2020). We agree that overall pain, improvement in 
the most troublesome symptoms, quality of life, adverse 
events, and patient satisfaction with treatment should 
be reported in endometriosis research. However, the 
remainder of the outcomes they identified pertain only to 
fertility patients. Although standardized outcomes based 
on input from patients, clinicians, and researchers would 
be ideal for setting national and international standards, 
the goals of the particular patient seeking help at the time 
are what matter most in the clinical setting. Collaboration 
is needed between researchers and clinicians to conduct 
large-scale well-designed trials of adequate duration to 
further guide clinical decision-making.

In conclusion, patients with endometriosis face a 
debilitating chronic disease. The literature demonstrates 
that current diagnostic and management strategies 
inadequately address patient needs. In health systems 
and locations where feasible, we propose a transition 
from a single-provider, acute-care and lesion-focused 
model to one that includes regional multidisciplinary 
teams of providers focused on treating the patient and 
their symptoms as a whole and incorporating expertise 
from various relevant specialties. We predict that 
comprehensive multidisciplinary care has the potential 
to provide a broader range of effective interventions than 

conventional care, which can further improve quality of 
life and hence the life course of patients suffering from 
endometriosis.

The responsibility of creating comprehensive 
endometriosis treatment centers falls not just on 
individual providers or institutions. Improvements in 
endometriosis awareness and treatment require the joint 
effort of medical societies and patient advocacy groups 
working with government to bring about policy change. 
Similarly, it is likely only with coordination between our 
professional organizations, public health associations, 
and global research funding agencies that we will see 
better endometriosis research.
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Figure 1 The multidisciplinary endometriosis care 
model used at our institution (Agarwal et al. 
2019b). The nondashed arrows represent 
relationships already established within our 
model and the dashed arrow represents a 
relationship we are working to establish but have 
not yet finalized. The figure is reproduced from 
Agarwal et al. (2019b) International Journal of 
Women’s Health 2019 11 405-410. Originally 
published by and used with permission from 
Dove Medical Press Ltd.; 

This work is licensed under a Creative Commons 
Attribution 4.0 International License.https://doi.org/10.1530/RAF-22-0091

https://raf.bioscientifica.com © 2023 the author(s)
 Published by Bioscientifica Ltd

Downloaded from Bioscientifica.com at 08/07/2023 05:14:14AM
via free access

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1530/RAF-22-0091
https://raf.bioscientifica.com


C Pickett et al. 4:3 e220091

Acknowledgements
The authors would like to thank UC San Diego for supporting the creation 
of the UC San Diego Center for Endometriosis Research and Treatment.

References
Abrao MS, Andres MP, Miller CE, Gingold JA, Rius M, Neto JS 

& Carmona F 2021 AAGL 2021 Endometriosis Classification: 
an anatomy-based surgical complexity score. Journal of Minimally 
Invasive Gynecology 28 1941–1950.e1. (https://doi.org/10.1016/j.
jmig.2021.09.709)

Agarwal SK, Chapron C, Guidice LC, Laufer MR, Leyland N, 
Missmer SA, Singh SS & Taylor HS 2019a Clinical diagnosis 
of endometriosis: a call to action. American Journal of Obstetrics 
and Gynecology 220 354.e1–354.e12. (https://doi.org/10.1016/j.
ajog.2018.12.039)

Agarwal SK, Foster WG & Groessl EJ 2019b Rethinking endometriosis 
care: applying the chronic care model via a multidisciplinary 
program for the care of women with endometriosis. International 
Journal of Women’s Health 11 405–410. (https://doi.org/10.2147/IJWH.
S207373)

Agarwal SK, Soliman AM, Bond JC & Epstein AJ 2020 National 
patterns of emergency department use for women with 
endometriosis, 2006–2015. Journal of Women’s Health 29 420–426. 
(https://doi.org/10.1089/jwh.2019.7879)

Anastasiu CV, Moga MA, Elena Neculau A, Bălan A, Scârneciu I, 
Dragomir RM, Dull AM & Chicea LM 2020 Biomarkers for the 
noninvasive diagnosis of endometriosis: state of the art and future 
perspectives. International Journal of Molecular Sciences 21 1750. 
(https://doi.org/10.3390/ijms21051750)

Andres MP, Borrelli GM & Abrão MS 2018 Endometriosis 
classification according to pain symptoms: can the ASRM 
classification be improved? Best Practice and Research. Clinical 
Obstetrics and Gynaecology 51 111–118. (https://doi.org/10.1016/j.
bpobgyn.2018.06.003)

Appleyard CB, Flores I & Torres-Reveron A 2020 The link between 
stress and endometriosis: from animal models to the clinical scenario. 
Reproductive Sciences 27 1675–1686. (https://doi.org/10.1007/s43032-
020-00205-7)

As-Sanie S, Black R, Giudice LC, Gray Valbrun T, Gupta J, Jones B, 
Laufer MR, Milspaw AT, Missmer SA, Norman A, et al. 
2019 Assessing research gaps and unmet needs in endometriosis. 
American Journal of Obstetrics and Gynecology 221 86–94. (https://doi.
org/10.1016/j.ajog.2019.02.033)

Bafort C, Beebeejaun Y, Tomassetti C, Bosteels J & Duffy JM 
2020 Laparoscopic surgery for endometriosis. Cochrane Database of 
Systematic Reviews 10 CD011031. (https://doi.org/10.1002/14651858.
CD011031.pub3)

Brown J, Crawford TJ, Datta S & Prentice A 2018 Oral 
contraceptives for pain associated with endometriosis. Cochrane 
Database of Systematic Reviews 5 Art No: CD001019. (https://doi.
org/10.1002/14651858.CD001019.pub3)

Chapron C, Marcellin L, Borghese B & Santulli P 2019 Rethinking 
mechanisms, diagnosis and management of endometriosis. Nature 
Reviews. Endocrinology 15 666–682. (https://doi.org/10.1038/s41574-
019-0245-z)

Cosar E, Mamillapalli R, Ersoy GS, Cho S, Seifer B & Taylor HS 
2016 Serum microRNAs as diagnostic markers of endometriosis: 
a comprehensive array-based analysis. Fertility and Sterility 106 
402–409. (https://doi.org/10.1016/j.fertnstert.2016.04.013)

Culley L, Law C, Hudson N, Denny E, Mitchell H, Baumgarten M 
& Raine-Fenning N 2013 The social and psychological impact of 
endometriosis on women's lives: a critical narrative review. Human 

Reproduction Update 19 625–639. (https://doi.org/10.1093/humupd/
dmt027)

De Graaff AA, D'Hooghe TM, Dunselman GA, Dirksen CD, 
Hummelshoj L, WERF EndoCost Consortium & Simoens S 
2013 The significant effect of endometriosis on physical, mental and 
social wellbeing: results from an international cross-sectional survey. 
Human Reproduction 28 2677–2685. (https://doi.org/10.1093/humrep/
det284)

Duffy JMN, Hirsch M, Vercoe M, Abbott J, Barker C, Collura B, 
Drake R, Evers J, Hickey M, Horne AW, et al. 2020 A core 
outcome set for endometriosis research: an international consensus 
development study. BJOG 127 967–974. (https://doi.org/10.1111/1471-
0528.16157)

Falcone T & Flyckt R 2018 Clinical Management of endometriosis. 
Obstetrics and Gynecology 131 557–571. (https://doi.org/10.1097/
AOG.0000000000002469)

Fauconnier A, Chapron C, Dubuisson JB, Vieira M, Dousset B & 
Bréart G 2002 Relation between pain symptoms and the anatomic 
location of deep infiltrating endometriosis. Fertility and Sterility 78 
719–726. (https://doi.org/10.1016/s0015-0282(02)03331-9)

Ferrero S, Arena E, Morando A & Remorgida V 2010 Prevalence 
of newly diagnosed endometriosis in women attending the general 
practitioner. International Journal of Gynaecology and Obstetrics 110 
203–207. (https://doi.org/10.1016/j.ijgo.2010.03.039)

Flores VA, Vanhie A, Dang T & Taylor HS 2018 Progesterone receptor 
status predicts response to progestin therapy in endometriosis. Journal 
of Clinical Endocrinology and Metabolism 103 4561–4568. (https://doi.
org/10.1210/jc.2018-01227)

Fuldeore MJ & Soliman AM 2017 Prevalence and symptomatic 
burden of diagnosed endometriosis in the United States: national 
estimates from a cross-sectional survey of 59,411 women. 
Gynecologic and Obstetric Investigation 82 453–461. (https://doi.
org/10.1159/000452660)

Ghai V, Jan H, Shakir F, Haines P & Kent A 2020 Diagnostic delay for 
superficial and deep endometriosis in the United Kingdom. Journal of 
Obstetrics and Gynaecology 40 83–89. (https://doi.org/10.1080/014436
15.2019.1603217)

Horne AW & Missmer SA 2022 Pathophysiology, diagnosis and 
management of endometriosis. BMJ 379 e070750. (https://doi.
org/10.1136/bmj-2022-070750)

Hudelist G, Fritzer N, Thomas A, Niehues C, Oppelt P, Haas D, 
Tammaa A & Salzer H 2012 Diagnostic delay for endometriosis 
in Austria and Germany: causes and possible consequences. Human 
Reproduction 27 3412–3416. (https://doi.org/10.1093/humrep/des316)

Joshi NR, Miyadahira EH, Afshar Y, Jeong JW, Young SL, 
Lessey BA, Serafini PC & Fazleabas AT 2017 Progesterone 
resistance in endometriosis is modulated by the altered expression 
of MicroRNA-29c and FKBP4. Journal of Clinical Endocrinology and 
Metabolism 102 141–149. (https://doi.org/10.1210/jc.2016-2076)

Keckstein J, Saridogan E, Ulrich UA, Sillem M, Oppelt P, 
Schweppe KW, Krentel H, Janschek E, Exacoustos C, 
Malzoni M, et al. 2021 The #Enzian classification: a comprehensive 
non-invasive and surgical description system for endometriosis. Acta 
Obstetricia et Gynecologica Scandinavica 100 1165–1175. (https://doi.
org/10.1111/aogs.14099)

Kvaskoff M, Mu F, Terry KL, Harris HR, Poole EM, Farland L & 
Missmer SA 2015 Endometriosis: a high-risk population for major 
chronic diseases? Human Reproduction Update 21 500–516. (https://
doi.org/10.1093/humupd/dmv013)

Leonardi M, Robledo KP, Espada M, Vanza K & Condous G 2020 
SonoPODography: a new diagnostic technique for visualizing 
superficial endometriosis. European Journal of Obstetrics, Gynecology, 
and Reproductive Biology 254 124–131. (https://doi.org/10.1016/j.
ejogrb.2020.08.051)

Mak J, Eathorne A, Leonardi M, Espada M, Reid S, Zanardi JV, 
Uzuner C, Rocha R, Armour M & Condous G 2022 External 

This work is licensed under a Creative Commons 
Attribution 4.0 International License.https://doi.org/10.1530/RAF-22-0091

https://raf.bioscientifica.com © 2023 the author(s)
 Published by Bioscientifica Ltd

Downloaded from Bioscientifica.com at 08/07/2023 05:14:14AM
via free access

https://doi.org/10.1016/j.jmig.2021.09.709
https://doi.org/10.1016/j.jmig.2021.09.709
https://doi.org/10.1016/j.ajog.2018.12.039
https://doi.org/10.1016/j.ajog.2018.12.039
https://doi.org/10.2147/IJWH.S207373
https://doi.org/10.2147/IJWH.S207373
https://doi.org/10.1089/jwh.2019.7879
https://doi.org/10.3390/ijms21051750
https://doi.org/10.1016/j.bpobgyn.2018.06.003
https://doi.org/10.1016/j.bpobgyn.2018.06.003
https://doi.org/10.1007/s43032-020-00205-7
https://doi.org/10.1007/s43032-020-00205-7
https://doi.org/10.1016/j.ajog.2019.02.033
https://doi.org/10.1016/j.ajog.2019.02.033
https://doi.org/10.1002/14651858.CD011031.pub3
https://doi.org/10.1002/14651858.CD011031.pub3
https://doi.org/10.1002/14651858.CD001019.pub3
https://doi.org/10.1002/14651858.CD001019.pub3
https://doi.org/10.1038/s41574-019-0245-z
https://doi.org/10.1038/s41574-019-0245-z
https://doi.org/10.1016/j.fertnstert.2016.04.013
https://doi.org/10.1093/humupd/dmt027
https://doi.org/10.1093/humupd/dmt027
https://doi.org/10.1093/humrep/det284
https://doi.org/10.1093/humrep/det284
https://doi.org/10.1111/1471-0528.16157
https://doi.org/10.1111/1471-0528.16157
https://doi.org/10.1097/AOG.0000000000002469
https://doi.org/10.1097/AOG.0000000000002469
https://doi.org/10.1016/s0015-0282(02)03331-9
https://doi.org/10.1016/j.ijgo.2010.03.039
https://doi.org/10.1210/jc.2018-01227
https://doi.org/10.1210/jc.2018-01227
https://doi.org/10.1159/000452660
https://doi.org/10.1159/000452660
https://doi.org/10.1080/01443615.2019.1603217
https://doi.org/10.1080/01443615.2019.1603217
https://doi.org/10.1136/bmj-2022-070750
https://doi.org/10.1136/bmj-2022-070750
https://doi.org/10.1093/humrep/des316
https://doi.org/10.1210/jc.2016-2076
https://doi.org/10.1111/aogs.14099
https://doi.org/10.1111/aogs.14099
https://doi.org/10.1093/humupd/dmv013
https://doi.org/10.1093/humupd/dmv013
https://doi.org/10.1016/j.ejogrb.2020.08.051
https://doi.org/10.1016/j.ejogrb.2020.08.051
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1530/RAF-22-0091
https://raf.bioscientifica.com


C Pickett et al. 4:3 e220091

validation of the “2021 AAGL Endometriosis Classification”: a 
Retrospective Cohort Study. Journal of Minimally Invasive Gynecology 
30 374–381. (https://doi.org/10.1016/j.jmig.2022.12.012)

Missmer SA, Tu FF, Agarwal SK, Chapron C, Soliman AM, 
Chiuve S, Eichner S, Flores-Caldera I, Horne AW, Kimball AB, 
et al. 2021 Impact of endometriosis of life-course potential: a 
narrative review. International Journal of General Medicine 14 9–25. 
(https://doi.org/10.2147/IJGM.S261139)

Moustafa S, Burn M, Mamillapalli R, Nematian S, Flores V & 
Taylor HS 2020 Accurate diagnosis of endometriosis using serum 
microRNAs. American Journal of Obstetrics and Gynecology 223 557.
e1–557.e11. (https://doi.org/10.1016/j.ajog.2020.02.050)

Mowat A, Maher C & Ballard E 2016 Surgical outcomes for low-volume 
vs high-volume surgeons in gynecology surgery: a systematic review 
and meta-analysis. American Journal of Obstetrics and Gynecology 215 
21–33. (https://doi.org/10.1016/j.ajog.2016.02.048)

Nisenblat V, Bossuyt PM, Farquhar C, Johnson N & Hull ML 2016 
Imaging modalities for the non-invasive diagnosis of endometriosis. 
Cochrane Database of Systematic Reviews 2 CD009591. (https://doi.
org/10.1002/14651858.CD009591.pub2)

Nnoaham KE, Hummelshoj L, Webster P, d’Hooghe T, de Cicco 
Nardone F, de Cicco Nardone C, Jenkinson C, Kennedy SH, 
Zondervan KT & World Endometriosis Research Foundation Global 
Study of Women's Health consortium 2011 Impact of endometriosis 
on quality of life and work productivity: a multicenter study across 
ten countries. Fertility and Sterility 96 366–373.e8. (https://doi.
org/10.1016/j.fertnstert.2011.05.090)

Papari E, Noruzinia M, Kashani L & Foster WG 2020 Identification 
of candidate microRNA markers of endometriosis with the use of 
next-generation sequencing and quantitative real-time polymerase 
chain reaction. Fertility and Sterility 113 1232–1241. (https://doi.
org/10.1016/j.fertnstert.2020.01.026)

Pascoal E, Wessels JM, Aas-eng MK, Abrao MS, Condous G, 
Jurkovic D, Espada M, Exacoustos C, Ferrero S, Guerriero S, 
et al. 2022 State-of-the-art review: strengths and limitations of 
diagnostic tools for endometriosis and relevance in diagnostic test 
accuracy research. Ultrasound in Obstetrics and Gynecology 60 309–327. 
(https://doi.org/10.1002/uog.24892)

Roman H, Bubenheim M, Huet E, Bridoux V, Zacharopoulou C, 
Daraï E, Collinet P & Tuech JJ 2018 Conservative surgery versus 
colorectal resection in deep endometriosis infiltrating the rectum: 
a randomized trial. Human Reproduction 33 47–57. (https://doi.
org/10.1093/humrep/dex336)

Rush SK, Ma X, Newton MA & Rose SL 2022 A revised Markov model 
evaluating oophorectomy at the time of hysterectomy for benign 
indication: age 65 Years Revisited. Obstetrics and Gynecology 139 
735–744. (https://doi.org/10.1097/AOG.0000000000004732)

Samulowitz A, Gremyr I, Eriksson E & Hensing G 2018 “Brave men” 
and “emotional women”: a theory-guided literature review on gender 
bias in health care and gendered norms towards patients with chronic 
pain. Pain Research and Management 2018 6358624. (https://doi.
org/10.1155/2018/6358624)

Shakiba K, Bena JF, McGill KM, Minger J & Falcone T 2008 Surgical 
treatment of endometriosis: a 7-year follow-up on the requirement 
for further surgery. Obstetrics and Gynecology 111 1285–1292. (https://
doi.org/10.1097/AOG.0b013e3181758ec6)

Sinaii N, Cleary SD, Younes N, Ballweg ML & Stratton P 2007 
Treatment utilization for endometriosis symptoms: a cross-sectional 
survey study of lifetime experience. Fertility and Sterility Jun 87 
1277–1286. (https://doi.org/10.1016/j.fertnstert.2006.11.051)

Soliman AM, Yang H, Du EX, Kelley C & Winkel C 2016 The direct 
and indirect costs associated with endometriosis: a systematic 
literature review. Human Reproduction 31 712–722. (https://doi.
org/10.1093/humrep/dev335)

Soliman AM, Coyne KS, Gries KS, Castelli-Haley J, Snabes MC 
& Surrey ES 2017 The effect of endometriosis symptoms on 
absenteeism and presenteeism in the workplace and at home. Journal 
of Managed Care and Specialty Pharmacy 23 745–754. (https://doi.
org/10.18553/jmcp.2017.23.7.745)

Soliman AM, Singh S, Rahal Y, Robert C, Defoy I, Nisbet P 
& Leyland N 2020 Cross-sectional survey of the impact of 
endometriosis symptoms on health-related quality of life in Canadian 
women. Journal of Obstetrics and Gynaecology Canada 42 1330–1338. 
(https://doi.org/10.1016/j.jogc.2020.04.013)

Stratton P & Berkley KJ 2011 Chronic pelvic pain and endometriosis: 
translational evidence of the relationship and implications. Human 
Reproduction Update 17 327–346. (https://doi.org/10.1093/humupd/
dmq050)

Surrey E, Taylor HS, Guidice L, Lessey BA, Abrao MS, 
Archer DF, Diamond MP, Johnson NP, Watts NB, 
Gallagher JC, et al. 2018 Long-term outcomes of elagolix in 
women with endometriosis: Results From Two Extension Studies. 
Obstetrics and Gynecology 132 147–160. (https://doi.org/10.1097/
AOG.0000000000002675)

Surrey ES, Soliman AM, Palac HL & Agarwal SK 2019 Impact of 
elagolix on workplace and household productivity among women 
with moderate to severe pain associated with endometriosis: a pooled 
analysis of two phase III trials. Patient 12 651–660. (https://doi.
org/10.1007/s40271-019-00394-7)

van der Zanden M, Teunissen DAM, van der Woord IW, 
Braat DDM, Nelen WLDM & Nap AW 2020 Barriers and 
facilitators to the timely diagnosis of endometriosis in primary care in 
the Netherlands. Family Practice 37 131–136. (https://doi.org/10.1093/
fampra/cmz041)

Wagner EH 1998 Chronic disease management: what will it take to 
improve care for chronic illness? Effective Clinical Practice 1 2–4.

Zakhari A, Delpero E, McKeown S, Tomlinson G, Bougie O & 
Murji A 2021 Endometriosis recurrence following post-operative 
hormonal suppression: a systematic review and meta-analysis. Human 
Reproduction Update 27 96–107. (https://doi.org/10.1093/humupd/
dmaa033)

Zullo F, Spagnolo E, Saccone G, Acunzo M, Xodo S, Ceccaroni M 
& Berghella V 2017 Endometriosis and obstetrics complications: 
a systematic review and meta-analysis. Fertility and Sterility 108 
667–672.e5. (https://doi.org/10.1016/j.fertnstert.2017.07.019)

Received 22 September 2022
Accepted 4 July 2023
Available online 4 July 2023
Version of Record published 2 August 2023

This work is licensed under a Creative Commons 
Attribution 4.0 International License.https://doi.org/10.1530/RAF-22-0091

https://raf.bioscientifica.com © 2023 the author(s)
 Published by Bioscientifica Ltd

Downloaded from Bioscientifica.com at 08/07/2023 05:14:14AM
via free access

https://doi.org/10.1016/j.jmig.2022.12.012
https://doi.org/10.2147/IJGM.S261139
https://doi.org/10.1016/j.ajog.2020.02.050
https://doi.org/10.1016/j.ajog.2016.02.048
https://doi.org/10.1002/14651858.CD009591.pub2
https://doi.org/10.1002/14651858.CD009591.pub2
https://doi.org/10.1016/j.fertnstert.2011.05.090
https://doi.org/10.1016/j.fertnstert.2011.05.090
https://doi.org/10.1016/j.fertnstert.2020.01.026
https://doi.org/10.1016/j.fertnstert.2020.01.026
https://doi.org/10.1002/uog.24892
https://doi.org/10.1093/humrep/dex336
https://doi.org/10.1093/humrep/dex336
https://doi.org/10.1097/AOG.0000000000004732
https://doi.org/10.1155/2018/6358624
https://doi.org/10.1155/2018/6358624
https://doi.org/10.1097/AOG.0b013e3181758ec6
https://doi.org/10.1097/AOG.0b013e3181758ec6
https://doi.org/10.1016/j.fertnstert.2006.11.051
https://doi.org/10.1093/humrep/dev335
https://doi.org/10.1093/humrep/dev335
https://doi.org/10.18553/jmcp.2017.23.7.745
https://doi.org/10.18553/jmcp.2017.23.7.745
https://doi.org/10.1016/j.jogc.2020.04.013
https://doi.org/10.1093/humupd/dmq050
https://doi.org/10.1093/humupd/dmq050
https://doi.org/10.1097/AOG.0000000000002675
https://doi.org/10.1097/AOG.0000000000002675
https://doi.org/10.1007/s40271-019-00394-7
https://doi.org/10.1007/s40271-019-00394-7
https://doi.org/10.1093/fampra/cmz041
https://doi.org/10.1093/fampra/cmz041
https://doi.org/10.1093/humupd/dmaa033
https://doi.org/10.1093/humupd/dmaa033
https://doi.org/10.1016/j.fertnstert.2017.07.019
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1530/RAF-22-0091
https://raf.bioscientifica.com

	Abstract
	Current model of care
	Treatment limitations
	Poor real-world outcomes
	Moving forward
	Declaration of interest
	Funding
	Author contribution statement
	Acknowledgements
	References

