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Abstract 

The development of new medical diagnostic technologies and procedures and the drop in the birth 

rate observed in the last decades represent the main causes of increased incidence of uterine disorders. 

Endometriosis, adenomyosis and uterine fibroids are benign uterine disorders whose understanding 

have greatly increased and clinical management have improved in recent times.  Molecular 

pathogenetic aspects, new imaging technologies (transvaginal ultrasound and magnetic resonance), 

biochemical markers, hormonal drugs, minimally invasive surgical technologies were studied for 

diagnosis and treatment of endometriosis, adenomyosis and uterine fibroids.  Sex steroid hormones, 

inflammation and fibrosis are key pathogenetic mechanisms of uterine disorders.   
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Endometriosis is characterized by endometrial cells migrating outside the uterus and implanting in 

the pelvis, associated with inflammation, neuroangiogenesis and fibrosis causing dysmenorrhea, 

pelvic pain, dysuria and dyschezia. The painful symptoms may activate central sensitization and 

stress responses. 

Adenomyosis is caused by the presence of endometrial cells within the myometrium, characterized 

by pelvic pain, abundant menstrual bleeding and infertility.  Heavy menstrual bleeding can cause the 

reduction of iron reserves and consequently iron deficiency anemia. 

Uterine fibroids are the most common benign tumors of the uterus in women of reproductive age. 

They can be asymptomatic, but they frequently manifest with abnormal uterine bleeding, pelvic 

discomfort, and challenges with fertility. Submucosal or intramural fibroids can hinder embryo 

implantation and potentially lead to pregnancy-related complications such as miscarriage, placenta 

previa, preterm labor, or postpartum hemorrhage. 

The increased incidence of uterine disorders has a major clinical impact on women’s health and a 

very poor quality of life is often reported. Therefore, prompt diagnosis and effective management are 

mandatory. 
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Introduction 

In the last decades two major changes occurred worldwide in the reproductive life of women: the 

birth rate significantly decreased, and the first pregnancy has been postponed over 30 years old.  Both 

changes were determined by socio-economic reasons, however they determined a relevant impact on 

reproductive function of women. The reduction of pregnancy-related amenorrhea has caused the rise 

of the number of menstruations from a mean value of 150-200 to 450-500 during the fertile age1,2. 

This is a possible risk factor for uterine disorders development. All epidemiological studies agree that 

an increasing number of patients with endometriosis, adenomyosis or fibroids are diagnosed at 

adolescence and during the reproductive years. Nevertheless, this is also due to the increasing 

awareness about menstrual health and the improvement of diagnostic techniques.  Since these 

disorders significantly decrease after menopause, they are defined sex steroid hormones-dependent 

diseases3. Abnormal uterine bleeding, pain and infertility are symptoms of endometriosis, 

adenomyosis and uterine fibroids, making more difficult a differential diagnosis, also because they 
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may occur concomitantly in the same patient4. The development of ultrasound (US) and magnetic 

resonance imaging (MRI) allowed to reduce the diagnostic delay and nowadays are fundamental 

tools. The therapeutic strategy is different for each of the uterine disorder, even thought there are 

some shared medical options. 

1. Endometriosis 

Endometriosis is a disease typical of the woman’s reproductive age and is linked to the migration and 

implantation of endometrial cells outside the uterine cavity at the time of menstruation (Figure 1). It 

is an estrogen-dependent disease5,6, and its prevalence is difficult to determine because the clinical 

presentation varies, because the increased inflammatory mechanisms which occur in the pathogenesis 

of the disease7. It is estimated to affect approximately 6-10% of women. However, the prevalence is 

higher (35-50%) in women who experience pain, infertility, or both (35-50%) and it is estimated 6 of 

10 endometriosis cases are undiagnosed 8 9. 

The main risk factor for endometriosis is prolonged exposure to endogenous estrogen. Nulliparity, 

early age at menarche, late menopause, shorter menstrual cycles, and heavy menstrual bleeding are 

conditions that are characterized by a high proliferative stimulus on the endometrium and are 

associated with an increased risk of endometriosis. On the contrary, multiple pregnancies, prolonged 

lactation, and late menarche are protective against endometriosis10. Since women changed their 

reproductive rhythms by postponing the first pregnancy and reducing the number of pregnancie,s the 

incidence of endometriosis has increased. In addition, new chemical pollutants, endocrine disruptors 

(e.g., phthalates, dioxin and bisphenol A), have become part of diet and daily life, having estrogenic-

like effects on the organs and reproductive function of women (and men) and can affect the 

development of diseases 11 12 . Diet can significantly impact the progression of endometriosis by 

estrogen action or inflammatory processes. Polyphenols are an extensive group of biologically active 

compounds synthesized by plants. They have antioxidant, anti-inflammatory properties and, in 

addition, they can affect estrogen receptors. A reduced intake of these products and an increased use 

of inflammatory food has been shown in endometriosis patients 13. 

 Interestingly, the incidence of endometriosis in adolescents with genital tract anomalies has raised, 

especially in those associated with outflow tract obstruction. Endometriosis resolves after correction 

of the outflow tract abnormality, without other treatment 14. Moreover, primary dysmenorrhea (PD) 

is associated with a higher risk of developing chronic pain state and shares some of the same pain 

pathways of endometriosis, such as prostaglandins overproduction, inflammation, peripheral 

sensitization, central sensitization, and abnormal stress responses. Women who suffer from 
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dysmenorrhea in adolescence have a higher risk of endometriosis in the future 15. Women with 

endometriosis often experience increased stress levels, psychological and endocrine stress measures 

indicate that there is correlation with pain severity and disease extension16,17. Nevertheless, chronic 

stress might be a primary cause of endometriosis, and, consequently, avoiding or treating chronic 

stress might potentially reduce the risk of developing endometriosis.18 Perinatal and early-life 

stressors have been implicated as potential risk factors for the future development of endometriosis: 

patients with endometriosis are often born preterm or from pregnancies complicated by preeclampsia 

and are more likely to have been Low Birth Weight (LBW) babies 19. 

Finally, the first-degree relatives of affected women are at three- to ninefold higher risk of developing 

the disease. Genetic factors contribute about half of the variation in endometriosis risk, with an 

estimate of hereditability of 51%. A recent genome-wide association study meta-analysis has 

identified 42 genome-wide significant loci comprising 49 distinct association signals. Genetic 

correlations are more important for advanced disease and ovarian endometriosis 20. 

Endometriosis has a great impact on the quality of life21, it manifests by chronic pelvic pain and 

dysmenorrhea, but also dyschezia, dyspareunia, and dysuria might be present. Moreover, other less 

specific symptoms are often observed such as intestinal and urinary disorders. Endometriosis is also 

accompanied by infertility precisely because conception is often made difficult by inflammation in 

the pelvis, and because the uterus becomes inhospitable for the implantation of the embryo. In 

addition, a number of systemic comorbidities are often associated with the presence of 

endometriosis22,23. 

Endometrial cells can be localized at various levels and are distinguished superficial or peritoneal 

endometriosis (SUP), characterized by the presence of implants located on the surface of the 

peritoneum, ovarian (OMA), and deep endometriosis (DIE), which refers to lesions infiltrating deeper 

than 5 mm under the peritoneum 24. Endometrial tissue can develop and proliferate on the pelvic 

(bladder, rectum, colon) and abdominal organs (diaphragm, liver) with very different symptoms 

depending on the location.  

Endometriosis diagnosis is often delayed, with an average diagnostic lag of up to 12 years25.  The 

prolonged delay contributes to disease progression over several years, resulting in increased treatment 

costs, extended adverse effects on quality of life, and augmented risks of surgical interventions and 

infertility. As initial screening method or complement to the patient clinical history diagnostic scoring 

questionnaires have been developed, these questionnaires are designed to systematically evaluate 

relevant symptoms and risk factors. The Florence Questionnaire 26 (Table 1) provides information on 

the most common risk factors, including genetic factors (family history), epigenetic factors (in utero 
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exposure to stressors), age of menarche, characteristics of menstruation during adolescence, 

developmental stressors (psychological or physical), and exposure to environmental disruptors 

(chemicals). Moreover, in order to estimate menstruation related distress MEDI-Q (menstrual distress 

questionnaire) has been validated 27,28. In addition, using a Visual Analog Scale (VAS) score for 

dysmenorrhea, dyspareunia, dysuria or dyschezia is necessary to evaluate painful symptoms 

experienced by endometriosis patients and may be helpful in predicting pelvic organ involvement 

associated with deep infiltrating lesions 29. Following the evaluation of family and clinical history, 

and the administration of questionnaires, the physical examination is deemed essential. Assessment 

of the pelvis in individuals suspected of having endometriosis should involve a comprehensive 

physical examination, including abdominal inspection and palpation, a digital vaginal examination, 

bimanual examination and speculum assessment.  

The increased use of 2D and 3D transvaginal ultrasound (TVUS) have played a significant role in the 

faster and less invasive diagnosis of endometriosis. This method is especially effective in identifying 

ovarian endometriomas and deep infiltrating endometriosis 30. While it’s useful to use magnetic 

resonance imaging (MRI) for the diagnosis of endometriosis in its less frequent and non-evident 

locations, especially those that are multifocal, deep and extrapelvic31. 

The therapeutic strategy must be tailored for each patient according to the symptoms, age and desire 

for pregnancy. It includes medical therapy, surgery and medically assisted reproduction32. Since 

endometriosis is a condition that is often identified in young people, who at the moment have no 

desire for pregnancy, the medical approach is the first-line choice. The most used are hormonal drugs 

that block ovulation by reducing ovarian estrogen secretion and/or inducing a pseudo-pregnancy 

state: progestins, analogues or antagonists of the gonadotropin-releasing hormone (GnRH-a). Surgery 

intervenes only when hormonal therapies and other antalgic approaches (anti-inflammatory, pain 

therapy) are not effective on painful symptoms 33 3 34.   

2. Adenomyosis 

Adenomyosis is a benign uterine disease and is caused by the presence of endometrial cells within 

the myometrium, characterized by pelvic pain, abundant menstrual bleeding and infertility35,36. The 

incidence of adenomyosis is not accurately established due to a lack of standard diagnosis criteria; 

epidemiological studies refer that  20-35% of women in reproductive life are affected by 

adenomyosis, with a  prevalence in peri-menopausal women 37. The main risk factors for adenomyosis 

are estrogen exposure38 and parity: early menarche (≤10 years old), short menstrual cycles (≤24 days 

in length), oral contraceptive use, elevated body mass index (BMI), tamoxifen use, multiparity, and 
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pregnancy termination39. Adenomyosis is a disease that depends on estrogen and involves the 

abnormal thickening of the inner myometrium. During each menstrual cycle, the endometrium 

regenerates, and when this process is accompanied by altered angiogenesis, both adenomyosis and 

endometriosis may develop. Therefore, a common etiology for both conditions is suggested, which 

potentially involves the same pathways. However, recent studies have shown that adenomyosis is an 

independent disease from endometriosis, with specific pathogenic pathways such as sex steroid 

receptors, proliferation and fibrosis, inflammatory mediators, and neuroangiogenesis. These 

pathways are key pathogenic mediators of adenomyosis-related pain (dysmenorrhea, dyspareunia), 

abnormal uterine bleeding, and infertility 35 40 36. 

Heavy menstrual bleeding (HMB) is associated with the reduction of iron reserves and the consequent 

iron deficiency anemia 41. Patients report fatigue and need supplementation to restore haematological 

values in the normal range. In the patient with heavy menstrual bleeding and between menstruation 

it is necessary to make a differential diagnosis between adenomyosis, uterine fibromatosis and 

endometrial polyps 41, considering also that adenomyosis is often associated with endometriosis and 

uterine fibroids.  In addition, adenomyosis is increasingly diagnosed in women with reproductive 

desires, they have reduced fertility, both for difficulty in conception but above all for recurrent 

miscarriages42. 

Adenomyosis is diagnosed based on clinical history, symptoms and the use of TVUS or MRI. TVUS 

is the first line of diagnosis for this disorder and should be performed very accurately. The 

asymmetrical thickening of uterine walls, intramyometrial cysts or hyperechoic islands (or both), fan-

shaped shadowing of the myometrium, myometrial echogenic subendometrial lines and buds, 

translesional vascularity, and irregular or interrupted JZ are the criteria to be evaluated 43. Magnetic 

resonance imaging is a second-level technique with greater specificity and sensitivity than 

transvaginal ultrasound 37. 

The hormonal drugs that are used to improve the symptoms related to adenomyosis are like those 

used for endometriosis: progestins, both oral and intrauterine, and GnRH analogues or antagonists. 

There are also conservative surgical options through both endoscopic and laparoscopic techniques, 

although they are less used 44. 

3. Uterine fibroids 

Uterine fibroids (or leiomyomas) are the most common benign tumors (leiomyoma) of the uterus in 

women of reproductive age. They are often asymptomatic, but are frequently associated with 

abnormal uterine bleeding, pelvic pain, and infertility 45, causing menstrual distress and reduced 
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quality of life46. They can be located near the endometrium (submucosal), in the wall thickness of the 

myometrium (intramural) and more externally, below the peritoneal serosa (subserous) (Figure 2) 47. 

The presence of submucosal or intramural fibroids can reduce the ability to implant the embryo and 

can also be associated with complications of pregnancy (abortion, placenta previa, premature birth or 

postpartum bleeding).  

The major risk factors for this condition are age and ethnicity. In addition, aspects of lifestyle such 

as physical activity, diet, smoking and caffeine consumption affect the incidence of uterine fibroids. 

Sex steroid hormones (estrogens, progesterone) play a key role in the pathogenesis of uterine 

leiomyoma: estrogen and progesterone receptors have been found to be decisive in the development 

of fibroids  48. US and MRI are diagnostic procedures used for diagnosis, allow differential diagnosis 

with adenomyosis or with malignant myometrial pathology 43 49.  

Various therapeutic options exist for managing uterine fibroids, including surgery, hormonal drugs, 

uterine artery embolization, and high-intensity focused ultrasound (HIFU). The selection of the most 

suitable treatment depends on factors such as the patient’s age, symptoms, desire for pregnancy, the 

number, size, and location of fibroids, as well as the presence of medical or surgical contraindications. 

Medical treatments encompass GnRH analogs or antagonists and selective progesterone receptor 

modulators (SPRM). These medications aim to alleviate symptoms, improve patients' quality of life, 

and circumvent the risks associated with surgical interventions. Nonetheless, in many cases surgery 

remains the predominant therapeutic approach.  Hysterectomy is typically recommended as a 

definitive management option for symptomatic patients who do not desire future pregnancies or wish 

to retain their uterus. In younger patients or those desiring pregnancy, myomectomy is performed. 

Submucosal myomas can be excised via hysteroscopy, while laparoscopic or open surgery is 

employed for intramural and subserous fibroids. However, the latter is not a definitive treatment, and 

recurrence rates and the need for reintervention are high50. 

Repetitive surgery can pose challenges due to iatrogenic adhesions, sometimes necessitating 

hysterectomy. Recent advancements include interventional radiological procedures like uterine artery 

embolization and physical techniques such as HIFU or radiofrequency myolysis, showing promising 

results. Nevertheless, these procedures carry the risk of recurrence, attributed to the reappearance of 

both new lesions and associated symptoms 51.  

Conclusions 

Uterine disorders affect a large part of women during reproductive life, they share some pathogenetic 

features (estrogen dependent, dysfunctional progesterone receptors), some clinical symptoms 
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(dysmenorrhea, infertility), the diagnostic procedures (TVUS, MRI) and the therapeutical 

management (hormonal drugs, surgery, ART).   The quality of life of these patients is very poor, 

impacting physical and psychological wellbeing, and as a consequence their social life.  A delayed 

diagnosis is often observed, and in several cases uterine disorders may occur in the same patients 

concomitantly. More studies on pathogenesis, diagnosis (gene testing or circulating markers) and on 

therapeutical approaches (new drugs and minimally invasive surgery) are warranted. 
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Family History 

• First-degree relative with endometriosis 

In Utero Exposure 
• Premature birth 
• Preeclampsia  
• Exposure to dietylstilbestrol 

Early Life Factors 
• Low Birth Weight (small for gestational 

age/fetal growth restriction) 
• Formula-fed infant 

Adolescent History 
• Physical, psychological and sexual abuse or 

violance 
• Severe primary dysmenorrhea with negative 

effects on life activities 
• Genital tract abnormalities (e.g. obstructive 

Müllerian anomalies) 
 

 Gynecologic Factors 

• Early menarche 

• Severe dysmenorrhea 

• Short menstrual cycle length 

• Heavy Menstrual Bleeding 

• Vulvodynia 

 

 Comorbidities related Risk Factors 

• Headache, migraine and the chronic pain 

syndrome 

• Autoimmune diseases (e.g., systemic 

lupus erythematosus, scleroderma, 

rheumatoid arthritis). 

• Gastrointestinal disorders (e.g., 

ulcerative colitis, Crohn’s disease, IBS, 

celiac disease) 

  

 

Environmental and Stress Related Risk 

Factors 

• Psychological stress and sexual abuse 

• Endocrine disruptors and diet 

• High intensity physical activity and low 

BMI 

 

 

Previous Obstetrical History 

• Adverse pregnancy and perinatal 

outcomes 

• Miscarriage(s) 

• Previous History of Pelvic Surgery  

Table 1 - Florence Questionnaire 
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