What is endometriosis?

If you are of childbearing age and have a uterus, you are at risk of endometriosis.
Endometriosis is the development of endothelium-like lesions on the outside of the uterus and
is a common cause of infertility in women'. Many sufferers report chronic fatigue as well as
persistent pelvic pain. They don’t sleep well, they can't void their bowels, and sex becomes
painful. For others, it is a silent condition that is only discovered when they see their doctor
about infertility. Still, others remain entirely unaware that they have the disease. What is going
on?

In a healthy woman, a lining called the endometrium forms inside her uterus each month. Its
purpose is to house and feed a recently conceived fetus. If no pregnancy occurs, this lining is
shed during her next period.

What are the symptoms of endometriosis?

This chronic condition can potentially affect these women from puberty to menopause.
Endometriosis occurs when endometrial-like cells grow inside the pelvic cavity2. Most often,
this happens on the outside wall of the uterus and, less commonly, in other areas within the
pelvis. How does this occur, and what can be done about it?

In many ways, endometriosis can be considered a syndrome rather than a distinct disease.
There are a range of symptoms linked to the presence of these growths. Furthermore, the
number and size of these lesions are unrelated to the severity of the symptoms. Not all women
are infertile and can experience varying degrees of pain. Could it be possible that there is more
than one cause of endometriosis?

How is endometriosis diagnosed?

Current medical guidelines in Canada3, the USA%4, and the UKS recommend conservative
approaches to diagnosing endometriosis. Medical imaging, such as ultrasound and MRI, along
with a physical exam, is the preferred approach for most doctorsé. However, in some cases,
imaging may overlook the growth. Laparoscopic, or keyhole surgery, can detect these lesions
in the pelvic cavity. Despite being a minimally invasive technique, this surgery has its
complications. Wouldn’t it be wonderful to have a simple blood test for diagnosing the
disease? While several promising blood markers have been identified in the laboratory, they
don’t detect the disease in everyone’.

A more promising approach is to use small molecules, called miRNA, for early detection of the
disease. These miRNAs are found throughout the body and help regulate cell growth8 by
regulating the life cycle of cells. When they detect an abnormality, their numbers significantly
increase, summoning the appropriate immunity authorities. They are involved in several other
conditions, such as diabetes and autoimmune diseases. There are a large number of these
molecules associated with endometriosis?10.11.12.13,14,15,1617 Could one of these signals alert
doctors to endometriosis before it can form?



On the imaging front, there is also much promise. Maraciclatide is a small molecule capable of
binding to actively growing bodies such as cancerous growths and endometrial lesions. Once
labelled with safe amounts of radioactivity, the lesions can be seen via scintigraphy, a scan
similar to an X-ray image. This fascinating technique is covered in more detail here.

What are the treatments for endometriosis?

There is currently no cure for endometriosis. Fortunately, many of the symptoms can be
controlled with oral contraceptives, also known as ‘The Pill’ or other hormonal therapies!.
Other drugs that have shown efficacy include gonadotropin-releasing hormone inhibitors and
aromatase inhibitors18. All these strategies aim to reduce estrogen levels in the body and lower
endometrial buildup in the uterus. In more advanced cases, keyhole surgery can remove the
growth.

Unfortunately, these strategies are not a solution for those looking to conceive. Other
approaches must be used to reduce inflammation and manage pain - using anti-inflammatories
such as Ibuprofen. Clinical trials have shown that vitamin supplementation, especially vitamins
C, D and E, can also be effective19.20. These vitamins have an anti-inflammatory effect on the
body, which may explain their effectiveness here. A healthy diet, rich in antioxidants, can also
help with symptoms?21-

Who is at risk of endometriosis?

Several studies have identified some risk factors that people with endometriosis share.
However, not all of these factors are present in every sufferer.

+ Family history

+ High levels of estrogen

+ No previous pregnancies

* Low body weight

+  Smoking

+ Early onset of puberty

+ Short menstrual cycles - less than 27 days

+ Heavy menstrual periods - lasting over seven days


https://medicalnewsbulletin.com/behind-the-scenes-whats-the-hold-up-with-endometriosis-diagnostics/

What causes endometriosis?

Scientists do not know how endometriosis begins. Several theories have been proposed to
explain the condition’s clinical events22. Unfortunately, none of them can satisfactorily explain
all facets of the disease.

A promising start: In 1922, Dr. John Sampson proposed his theory of retrograde menstruation
23, He suggested that the flow of some endometrial cells during a woman’s period could
reverse direction and migrate out of the uterus, along the fallopian tubes, and enter the pelvic
area24. Indeed, this reversed process has subsequently been observed in many healthy
women. The problem is that only a tiny fraction of those develop endometriosis. Why could this
be? What happens to those endometrial cells in just a small subgroup of women? The pelvic
cavity, or peritoneum, is an inhospitable environment for an orphaned endometrial cell. The
environment has limited oxygen and nutrients due to a lack of blood supply to the area. Why
do these cells implant and grow against the odds?

Or not: Perhaps these growths are not from the endometrium. Perhaps they are embryonic
cells left over from the developing fetus that have been transformed into endometrial-like cells
by some unidentified factor. This idea is more plausible than it may sound. It was originally
proposed as the embryonic rest theory25. Here, the cells were descended from the developing
female reproductive tract, a structure known as the Mullerian duct. Another theory, coelomic
metaplasia, goes further back in development and credits the coelom with its origin26. The
coelom is the early embryonic body cavity that houses all our internal organs.

These transformed cell theories are plausible but cannot be proven — at least not yet. They
might, however, explain exceedingly rare cases of endometriosis found in prepubertal girls2”
and men28, Unfortunately, some endometrium-like tissue has been found in far-flung parts of
the body?9, including the brain30. The brain is not formed from the same part of the embryo.
Back to the drawing board?

Could stem cells be the smoking gun?

Fortunately, science progresses, usually in the wake of technology. In 200931, undifferentiated
stem cells cultured from endometrial tissue provided support for the eighty-year-old theory of
retrograde menstruation 3233, Stem cells, usually found in bone marrow, can turn into any other
cell in the body. Researchers have now identified these cells in endometrial tissue. These
would be ideal candidates, given the influence of endometrial cells to turn into endometrial-like
growths34. Stem cells can survive in harsh environments, such as the pelvic cavity. They would
be ideal candidates as the trigger in developing these unwelcome lesions35. Could they be the
smoking gun? In theory, yes. Research is ongoing in this field to provide conclusive proof36,



What about contributory factors?

The above theories attempt to explain the origin of endometriosis. What about the environment
within the pelvic cavity? Are there external factors that aid in the formation of these lesions?
The short answer is yes, probably.

The Immune System: In healthy people, the immune system is tightly controlled. Foreign
objects are identified and removed from the body. Conversely, it shouldn’t overreact to normal
healthy tissue and attack it. In the case of chronic diseases like endometriosis, the immune
system can malfunction3’. Women with endometriosis have an increased inflammatory
response in their pelvic cavity38. This is likely due to inflammatory components of the immune
system being detected in the lesions® and failing to remove them. Misfiring of the immune
system might explain why a foreign misplaced cell in the pelvic cavity isn’t recognised and
removed40. If some types of immune cells, such as natural killer cells, migrate into the pelvic
cavity, they could potentially initiate both the adhesion and stability of early lesions in the
hostile peritoneum2. They are simply doing their job but are in the wrong place.

Mum and Dad: Endometriosis runs in families. Studies on twins have shown that you have a
50% chance of developing endometriosis if your twin has it41. Scientists have combed through
thousands of human genomes and identified genes that may be responsible for the more
severe forms of the disease#2. Several additional genes have been discovered linked not only
to endometriosis but also to other inflammatory and hormonal diseases43. It is important to
remember that these preliminary studies have limitations and are not considered convincing
medical proof. None of the identified genes conclusively cause endometriosis but are
associated with it44. These may not be “bad” genes, but they might live in a bad chromosomal
neighbourhood. To date, there is no high-quality evidence linking endometriosis with any
particular gene or set of genes.

The Environment: We live in an increasingly toxic world, and cases of endometriosis are rising
with it. Could environmental factors play a role in the development of the disease*5? Many
environmental pollutants have been observed to disrupt hormonal regulation in women46. Air
pollutants, in particular, can boost inflammation4’. These byproducts of manufacturing
processes do not degrade quickly and can exist in our environment for decades. Another
culprit can be found in plastic bottles - bisphenol A (BPA).

Investigators are investigating dioxins in our environment48. Dioxins are produced as
byproducts while manufacturing many modern products, such as paint and herbicides. Studies
have shown that exposure to these pollutants can increase the risk of endometriosis in
monkeys 49. Many nations have banned these antiquated industrial processes to reduce
environmental toxic levels. Unfortunately, dioxins have a half-life of 7-11 years®0 - we may have
to coexist with them for decades.



Hope for the future

Endometriosis is a chronic disease with an unknown cause worsened by risk factors that are
often beyond a patient’s control. However, there is hope. In 2023, doctors at the University of
Edinburgh initiated a small clinical trial to treat the symptoms of endometriosis with the
anticancer drug dichloroacetate (DCA)51. DCA is used in cancer treatment52, but experiments in
test tubes have shown that it could effectively reduce inflammation in endometrial cells.
Astonishingly, experiments in mice found that the drug could also reduce the size of lesions5s.
Thirty human volunteers tolerated the drug well, with a few reporting slightly upset stomachs
and tingling in the fingers. For the millions of women who are suffering pain “worse than
childbirth”, it might be a sacrifice they are willing to make.

References

1. Allaire C, Bedaiwy MA, Yong PJ. Diagnosis and management of endometriosis. CMAJ.
2023;195(10):E363-E371. doi:10.1503/cmaj.220637

2. Vigano P., Parazzini F., Somigliana E., Vercellini P. Endometriosis: Epidemiology and
aetiological factors. Best Pract. Res. Clin. Obstet. Gynaecol. 2004;18:177-200.
doi: 10.1016/j.bpobgyn.2004.01.007

3. Singh, S. S., Allaire, C., Al-Nourhji, O., Bougie, O., Bridge-Cook, P., Duigenan, S., Kroft, J.,
Lemyre, M., Leonardi, M., Leyland, N., Maheux-Lacroix, S., Wessels, J., Wahl, K., & Yong, P.
J. (2024). Guideline No. 449: Diagnosis and Impact of Endometriosis — A Canadian
Guideline. Journal of Obstetrics and Gynaecology Canada, 46(5), 102450. https://doi.org/
10.1016/j.jogc.2024.102450

4. Becker CM, Bokor A, Heikinheimo O, et al. ESHRE guideline: endometriosis. Hum Reprod
Open. 2022;2022(2):hoac009. Published 2022 Feb 26. doi:10.1093/hropen/hoac009

5. https://www.nice.org.uk/guidance/ng73/resources/endometriosis-diagnosis-and-
management-pdf-1837632548293

6. Takeuchi, M., Matsuzaki, K., & Harada, M. (2024). Endometriosis, a common but enigmatic
disease with many faces: current concept of pathophysiology, and diagnostic strategy.
Japanese Journal of Radiology. https://doi.org/10.1007/s11604-024-01569-5

7. Rizner T.L. Noninvasive biomarkers of endometriosis: myth or reality?.Expert Rev. Mol.
Diagn. 2014; 14: 365-385

8. Moustafa S. Burn M. Mamillapalli R. Nematian S. Flores V. Taylor H.S. Accurate diagnosis
of endometriosis using serum microRNAs.Am. J. Obstet. Gynecol. 2020; 223:
557.e1-557.e11

9. Bagheri M, Khansarinejad B, Mondanizadeh M, Azimi M, Alavi S. MiRNAs related in
signaling pathways of women's reproductive diseases: an overview. Mol Biol Rep.
2024;51(1):414. Published 2024 Mar 12. doi:10.1007/s11033-024-09357-0

10. Raja M.H.R., Farooqui N., Zuberi N., Ashraf M., Azhar A., Baig R., Badar B., Rehman R.
Endometriosis, infertility and MicroRNA’s: A review. J. Gynecol. Obstet. Hum. Reprod.
2021;50:102157. doi: 10.1016/j.jogoh.2021.102157.

11. Vanhie A., O D., Peterse D., Beckers A., Cuéllar A., Fassbender A., Meuleman C., Mestdagh
P., D’Hooghe T. Plasma miRNAs as biomarkers for endometriosis. Hum. Reprod.
2019;34:1650-1660. doi: 10.1093/humrep/dez116.

12. Teague EM, Print CG, Hull ML. The role of microRNAs in endometrio- . sis and associated
reproductive conditions. Hum Reprod Update . 2010;16:142-165

13. Braza-Boils A, Mari-Alexandre J, Gilabert J, Sanchez-lzquierdo D, Espana F, Estelles A,
Gilabert-Estelles J. MicroRNA expression profile in endometriosis: its relation to
angiogenesis and fibrinolytic factors. Hum Reprod 2014;29:978-988.



https://www.nice.org.uk/guidance/ng73/resources/endometriosis-diagnosis-and-management-pdf-1837632548293
https://www.nice.org.uk/guidance/ng73/resources/endometriosis-diagnosis-and-management-pdf-1837632548293
https://www.nice.org.uk/guidance/ng73/resources/endometriosis-diagnosis-and-management-pdf-1837632548293

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Nothnick WB, Falcone T, Joshi N, Fazleabas AT, Graham A. . Serum miR-451a levels are
significantly elevated in women with . endometriosis and recapitulated in baboons (Papio
anubis) with . experimentally-induced disease. Reprod Sci 2017;24:1195-1202.

Haikalis ME, Wessels JM, Leyland NA, Agarwal SK, Foster WG. MicroRNA expression
pattern differs depending on endometriosis lesion type. Biol Reprod 2018;98:623-633.
Rekker K, Tasa T, Saare M, Samuel K, Kadastik U, Karro H, Gotte M, . Salumets A, Peters
M. Differentially-expressed miRNAs in ectopic . stromal cells contribute to endometriosis
development: the plausible. role of miR-139-5p and miR-375. Int J Mol Sci 2018 Nov
28;19:pii: . E3789.

Zhao L, Gu C, Ye M, Zhang Z, Li L, Fan W, Meng Y. Integration analysis of microRNA and
mMRNA paired expression profiling identifies deregulated microRNA-transcription factor-
gene regulatory networks in ovarian endometriosis. Reprod Biol Endocrinol 2018; 16:4.
Perrone U, Evangelisti G, Lagana AS, et al. A review of phase Il and Il drugs for the
treatment and management of endometriosis. Expert Opin Emerg Drugs.
2023;28(4):333-351. doi:10.1080/14728214.2023.2296080

Bayu P, Wibisono JJ. Vitamin C and E antioxidant supplementation may significantly reduce
pain symptoms in endometriosis: A systematic review and meta-analysis of randomized
controlled trials. PLoS One. 2024;19(5):e0301867. Published 2024 May 31. doi:10.1371/
journal.pone.0301867

Farhangnia P, Noormohammadi M, Delbandi AA. Vitamin D and reproductive disorders: a
comprehensive review with a focus on endometriosis. Reprod Health. 2024;21(1):61.
Published 2024 May 2. doi:10.1186/s12978-024-01797-y

Markowska, A., Antoszczak, M., Markowska, J., Huczyniski, A., & Huczynski, A. (2023). The
Role of Selected Dietary Factors in the Development and Course of Endometriosis.
Nutrients, 15(12), 2773.

Vercellini B, Salmeri N, Somigliana E, et al. Miillerian anomalies and endometriosis as
potential explanatory models for the retrograde menstruation/implantation and the
embryonic remnants/celomic metaplasia pathogenic theories: a systematic review and
meta-analysis. Hum Reprod. Published online May 10, 2024. doi:10.1093/humrep/deac086
Sampson, J. A. (1922). Ovarian hematomas of endometrial type (perforating hemorrhagic
cysts of the ovary) and implantation adenomas of endometrial type. The Boston Medical
and Surgical Journal, 186(14), 445-456.

Sampson J.A. (1927)Peritoneal endometriosis due to the menstrual dissemination of
endometrial tissue into the peritoneal cavity. Am.J. Obstet Gynecol. 1927;14:422-4609.
WW, R. (1899). Aberrant portion of the Mullerian duct found in an ovary. Johns Hopkins
Hospital Bulletin, 10, 8-10.

Gruenwald, P. (1942). Origin of endometriosis from the mesenchyme of the celomic walls.
American Journal of Obstetrics and Gynecology, 44(3), 470-474.

CLARK AH. Endometriosis in a young girl. J Am Med Assoc. 1948;136(10):690.
doi:10.1001/jama.1948.72890270008008a

Schrodt GR, Alcorn MO, Ibanez J. Endometriosis of the male urinary system: a case report.
J Urol. 1980;124(5):722-723. doi:10.1016/s0022-5347(17)55627-x

Machairiotis N., Stylianaki A., Dryllis G., Zarogoulidis P., Kouroutou P., Tsiamis N.,
Katsikogiannis N., Sarika E., Courcoutsakis N., Tsiouda T., et al. Extrapelvic endometriosis:
A rare entity or an under diagnosed condition? Diagn. Pathol. 2013;8:194.

doi: 10.1186/1746-1596-8-194.

De Sousa A.C.S., Capek S., Amrami K.K., Spinner R.J. Neural involvement in
endometriosis: Review of anatomic distribution and mechanisms. Clin. Anat. 2015;28:1029-
1038. doi: 10.1002/ca.22617

Gargett CE, Schwab KE, Zillwood RM, Nguyen HP, Wu D. Isolation and culture of epithelial
progenitors and mesenchymal stem cells from human endometrium. Biol Reprod. 2009.
https://doi.org/10.1095/biolr eprod.108.075226.



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46

47.

48.

49.

Gargett CE. Review article: stem cells in human reproduction. Reprod Sci.
2007;14(5):405-424. doi:10.1177/1933719107306231

Sasson IE, Taylor HS. Stem cells and the pathogenesis of endometriosis. Ann N Y Acad
Sci. 2008;1127:106-115. doi:10.1196/annals.1434.014

Cen, J., Zhang, Y., Bai, Y., Ma, S., Zhang, C., Jin, L., Duan, S., Du, Y., & Guo, Y. (2022).
Research progress of stem cell therapy for endometrial injury. Materials Today Bio, 16,
100389. https://doi.org/10.1016/j.mtbio.2022.100389

Artemova D, Vishnyakova P, Gantsova E, Elchaninov A, Fatkhudinov T, Sukhikh G. The
prospects of cell therapy for endometriosis. J Assist Reprod Genet. 2023;40(5):955-967.
doi:10.1007/s10815-023-02772-5

Yang J, Huang F. Stem cell and endometriosis: new knowledge may be producing novel
therapies. Int J Clin Exp Med. 2014;7(11):3853-3858. Published 2014 Nov 15.
Dymanowska-Dyjak, |., Terpitowska, B., Morawska-Michalska, I., Michalski, A., Polak, G.,
Terpitowski, M., Rahnama-Hezavah, M., & Grywalska, E. (2024). Immune Dysregulation in
Endometriomas: Implications for Inflammation. International Journal of Molecular Sciences,
25(9). https://doi.org/10.3390/ijms25094802

Monnin N, Fattet AJ, Koscinski I. Endometriosis: Update of Pathophysiology, (Epi) Genetic
and Environmental Involvement. Biomedicines. 2023;11(3):978. Published 2023 Mar 22.
doi:10.3390/biomedicines11030978

Abramiuk M, Grywalska E, Matkowska P, Sierawska O, Hrynkiewicz R, NiedZzwiedzka-
Rystwej P. The Role of the Immune System in the Development of Endometriosis. Cells.
2022;11(13):2028. Published 2022 Jun 25. doi:10.3390/cells11132028

Armstrong G.M. Maybin J.A. Murray A.A. Nicol M. Walker C. Saunders P.T.K. Rossi A.G.
Critchley H.O.D.Endometrial apoptosis and neutrophil infiltration during menstruation
exhibits spatial and temporal dynamics that are recapitulated in a mouse model.Sci. Rep.
2017;7: 17416

Saha R. Pettersson H.J. Svedberg P. Olovsson M. Bergqvist A. Marions L. Tornvall P. Kuja-
Halkola R. Heritability of endometriosis. Fertil. Steril. 2015; 104: 947-952

Lalami |, Abo C, Borghese B, Chapron C, Vaiman D. Genomics of Endometriosis: From
Genome Wide Association Studies to Exome Sequencing. Int J Mol Sci. 2021;22(14):7297.
Published 2021 Jul 7. doi:10.3390/ijms22147297

Cardoso JV, Perini JA, Machado DE, Pinto R, Medeiros R. Systematic review of genome-
wide association studies on susceptibility to endometriosis. Eur J Obstet Gynecol Reprod
Biol. 2020;255:74-82. doi:10.1016/j.ejogrb.2020.10.017

Pais AS, Almeida-Santos T. Recent insights explaining susceptibility to endometriosis-From
genetics to environment. WIREs Mech Dis. 2023;15(6):e1624. doi:10.1002/wsbm.1624
Polak G, Banaszewska B, Filip M, Radwan M, Wdowiak A. Environmental Factors and
Endometriosis. Int J Environ Res Public Health. 2021;18(21):11025. Published 2021 Oct 20.
doi:10.3390/ijerph182111025

. Vallée A, Ceccaldi PF, Carbonnel M, Feki A, Ayoubi JM. Pollution and endometriosis: A

deep dive into the environmental impacts on women's health. BJOG. 2024;131(4):401-414.
doi:10.1111/1471-0528.17687

Zhang L, Yang X. Association between exposure to polycyclic aromatic hydrocarbons and
endometriosis: data from the NHANES 2001-2006. Front Public Health. 2024;11:1267124.
Published 2024 Jan 8. doi:10.3389/fpubh.2023.1267124

Chandrakanth A, Firdous S, Vasantharekha R, Santosh W, Seetharaman B. Exploring the
Effects of Endocrine-Disrupting Chemicals and miRNA Expression in the Pathogenesis of
Endometriosis by Unveiling the Pathways: a Systematic Review. Reprod Sci.
2024;31(4):932-941. doi:10.1007/s43032-023-01412-8

Guo SW. The link between exposure to dioxin and endometriosis: a critical reappraisal of
primate data. Gynecol Obstet Invest. 2004;57(3):157-173. doi:10.1159/000076374


https://doi.org/10.1016/j.mtbio.2022.100389

50.

51.

52.

53.

Milbrath MO, Wenger Y, Chang CW, et al. Apparent half-lives of dioxins, furans, and
polychlorinated biphenyls as a function of age, body fat, smoking status, and breast-
feeding. Environ Health Perspect. 2009;117(3):417-425. doi:10.1289/ehp.11781

Leow HW, Koscielniak M, Williams L, et al. Dichloroacetate as a possible treatment for
endometriosis-associated pain: a single-arm open-label exploratory clinical trial (EPIC).
Pilot Feasibility Stud. 2021;7(1):67. Published 2021 Mar 12. doi:10.1186/
s40814-021-00797-0

Tataranni T, Piccoli C. Dichloroacetate (DCA) and Cancer: An Overview towards Clinical
Applications. Oxid Med Cell Longev. 2019;2019:8201079. Published 2019 Nov 14.
doi:10.1155/2019/8201079

Horne AW, Ahmad SF, Carter R, et al. Repurposing dichloroacetate for the treatment of
women with endometriosis. Proc Natl Acad Sci U S A. 2019;116(51):25389-25391.
doi:10.1073/pnas.191614411



