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Abstract 

Endometriosis is one of the most common benign diseases in women of reproductive age. 

Nearly all gynecological offices and clinics are confronted with endometriosis; the frequency 

and severity of the disease vary from one setting to another. Adjoining specialties such as 

internal medicine, general medicine, surgery, urology, orthopedics, neurology and 

psychosomatic medicine are directly or indirectly confronted with various forms of 

endometriosis and its sequelae. The disease is marked by pelvic pain, dysmenorrhea, 

dyspareunia and sterility. Even in current times, several years elapse between the onset of the 

disease and its diagnosis. The diagnosis of endometriosis is rendered difficult by the fact that 

the symptoms may be very diverse. A precise documentation of the patient’s medical history 

and thorough diagnostic procedures are essential to establish the disease. These will be 

described in the following. 

Keywords: Deep infiltrating endometriosis, preoperative diagnosis, transvaginal ultrasound, 

adenomyosis, infertility 

 

 

Introduction 

Endometriosis is one of the most common benign diseases in women of reproductive age. 

Unspecific symptoms such as pain in the lower abdomen, dysmenorrhea, dyspareunia, 

bleeding disorders, cyclic micturition or defecation disorders, the unfulfilled desire to have 

children, or chronic fatigue reflect the diverse pathomorphological symptoms and their 

location, as well as the manifold reactions of patients to the disease. Therapy options are 

equally diverse. These range from analgesia, watchful waiting and endocrine treatment to 

surgical strategies and combined procedures. The treatment should be aligned to the patient’s 

condition (1-4). Quality of life is, in some cases, markedly impaired by endometriosis. The 
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financial burden on health care systems and absenteeism from work are of significant 

socioeconomic significance. Patients with endometriosis have a diminished capacity for work: 

their average absence from work amounts to 7.41 hours per week (5).  

Primarily due to unawareness of the disease on the part of patients and clinicians, an average 

period of 10.4 years elapses between the onset of unspecific symptoms and the establishment 

of the diagnosis. During this time, patients experience at least one erroneous diagnosis (6). As 

the symptoms may be quite unspecific, false diagnoses such as an irritable colon or pelvic 

inflammatory disease are common (7). Similar numbers have been reported internationally, 

exemplary the mean diagnostic latency for endometriosis is 8 years in the United Kingdom 

and 11.7 years in the USA (8-11). In terms of pathogenesis the disease is attributed to various 

factors, including retrograde menstruation, coelomic metaplasia, metastasis, altered cellular 

immunity, and a multifactorial mode of inheritance with interactions between the environment 

and specific genes (12-16). 

Symptom 

Characteristic symptoms of endometriosis include dysmenorrhea, dyspareunia, chronic pain 

in the lower abdomen, cyclic defecation or micturition disorders, sterility, or bleeding 

disorders. However, the pattern of symptoms may be quite ambiguous. Potential differential 

diagnoses (Table 1) must be noted and, if necessary, clarified by interdisciplinary consultation 

(17,18). 

Pain intensity in endometriosis can be quantified by the use of a visual analog scale (VAS). 

The severity of pain is rated by patients from zero (no pain) to ten (maximum pain). In 

addition to the intensity of pain, the patient should be asked about the duration of impairment 

in daily life, expressed in numbers of days per month. However, the clinician evaluating the 

symptoms should keep in mind the fact that the extent of disease or the size of the lesion is 

not always correlated with the intensity of pain (19). 

Diagnosis 

The patient’s medical history is complemented by a careful gynecological investigation. 

International and national guidelines demand a structured diagnostic approach (17,18).  

Apart from inspection and palpation of the abdomen, the vagina should be investigated with a 

bivalve speculum in appropriate setting. The bivalve speculum permits the detection of deep 

infiltrating lesions in the posterior vaginal vault. A bimanual palpation should also be 

performed. After informing the patient in advance, the clinician should perform a digital rectal 

examination especially in cases of suspected deep infiltrating endometriosis. If possible, the 

surgeon himself/herself should perform the preoperative clinical investigation, record the 

patient’s medical history (Table 2), and inform the patient about the subsequent procedure (3, 

17,18).  

The combination of these actions is essential to obtain maximum information and minimize 

the risk of unexpected findings or omission of significant lesions. This approach also permits 

the identification of trigger points or the point of maximum pain, which yield crucial clinical 

data. These investigations are aided by an ultrasound investigation of the pelvic organs. In 

cases of suspected deep infiltrating endometriosis, an ultrasound investigation of the kidneys 

should be performed to rule out hydronephrosis (17,18). 

Transvaginal ultrasound is the preferred diagnostic imaging procedure for the detection of 

endometriosis. It is widely available, economical, non-invasive, and very informative in 

regard of deep infiltrating endometriosis, adenomyosis, or ovarian endometriosis (20). The 

published literature reports a sensitivity and specificity of 85% and 100%, respectively, for 

transvaginal ultrasound (21,22). In cases of deep infiltrating endometriosis, a magnetic 

resonance imaging (MRI) investigation may be performed optionally as an additional imaging 

procedure. However, both methods yield similar results (20). Potential deep infiltrating 

nodules in the rectovaginal or vesicovaginal aspect can even be detected by transvaginal 
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ultrasound. In cases of pronounced adenomyosis, these nodules may spread into the 

transuterine aspect or, independent of such infiltration, may also spread into adjacent regions. 

This must be included in the preoperative spectrum of endometriosis because surgical 

treatment may be difficult in these cases; patients should be informed preoperatively of the 

fact that dysmenorrhea or bleeding disorders may persist even after surgery. Furthermore, 

patients who wish to have children should be informed of the fact that adenomyosis may 

hinder conception (2,3). 

In cases of suspected deep infiltrating endometriosis and possible involvement of the bowel, a 

rectal endoscopic ultrasound investigation permits exact inspection and evaluation of the 

intestinal wall and its histological layers. This has far-reaching consequences on the treatment 

strategy (such as shaving versus partial bowel resection) (2,3,23). The primary purpose of 

preoperatively determined parameters is to aid the surgeon in estimating the extent of surgery 

and working out an individual therapy regimen together with the patient. The therapeutic 

strategy should take the patient’s symptoms, wishes, emotional stress levels, the presence of 

limited organ function, and the reproductive aspect into account. Especially in cases of 

suspected deep infiltrating endometriosis and depending on the nature of preoperative 

findings, the surgical team should include a general surgeon skilled in endoscopy and a 

urologist (if necessary) in addition to the gynecologist. This is best achieved by referring the 

patient to a certified endometriosis center with expertise and specialized skills in the treatment 

of the disease (17,18).  

Endometriosis and uterine malformations 

The coexistence of endometriosis and uterine malformations (as shown in Figure 1 a and 1 b), 

which are frequently diagnosed during the exploration of infertility has been reported by 

many authors (16,24-27). The underlying pathological mechanism could be intensified 

retrograde menstruation (27-29). This fact should also be included in preoperative 

considerations, especially in women who still desire to have children. Congenital uterine 

anomalies are more common than previously assumed. Their clinical presentation depends on 

the anomalies and the woman´s reproductive age. Some patients may be asymptomatic, with 

normal fertility and obstetric outcomes, while others may have primary amenorrhea, 

endometriosis, menstrual irregularities and infertility (16). The use of three-dimensional 

transvaginal ultrasound is extremely useful in these cases because it permits reconstruction of 

the uterine cavity and assessment of the external contours of the fundus (Figure 2 a and 2 b). 

The septate/subseptate uterus is the most common uterine malformation and is therefore of 

greatest significance in women who desire to have children (Figure 3) (16,25). Nawroth et al., 

and recently LaMonica et al. described a high rate of endometriosis in women with a septate 

uterus (24,25). Freytag et al. showed that uterine malformations and adenomyosis frequently 

occur together, and their coexistence appears to be correlated with severe endometriosis (16). 

Therefore, endometriosis should always be suspected in patients with uterine malformations. 

Any surgical investigation of sterility should be performed as a combined hysteroscopy and 

laparoscopy (16). 

Transvaginal ultrasound 

In 2016, the International Deep Endometriosis Analysis (IDEA) group published a consensus 

paper with recommendations for specific diagnostic procedures in cases of suspected deep 

infiltrating endometriosis (30). A transvaginal ultrasound investigation is recommended in 

four steps of the examination procedure (30): 

The first step is an evaluation of the uterus and uterine appendages. In addition to the mobility 

of the uterus, the myometrium should be inspected for sonographic signs of adenomyosis. The 

criteria specified by the Morphological Uterus Sonographic Assessment (MUSA) group 

should be used to describe these signs (31). The clinician looks for endometriomas in the 

uterine appendages, which should be described in accordance with the criteria given in the 
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International Ovarian Tumor Analysis (IOTA) terminology (32). Endometriomas are usually 

unilocular cysts with ground glass echogenicity (30). A typical finding on color Doppler 

ultrasound is no or minimal vascularization of the cyst wall. These are usually associated with 

other endometriotic lesions particularly in the fallopian tubes, extensive adhesions, and deep 

infiltrating endometriosis. Mutually adherent retrouterine endometriomas and adherent 

ovaries are also referred to as kissing ovaries (Figure 4) (33). Kissing ovaries usually occur in 

conjunction with deep infiltrating endometriosis (33). 

So-called soft markers are assessed in the second step of the investigation (30). Is the clinician 

able to locate painful regions? Are the ovaries movable (30)? 

The third step of the investigation includes a dynamic ultrasound examination for assessment 

of the so-called sliding sign. When the cervix, the posterior wall of the uterus and the fundus 

are movable, and the rectum and sigmoid colon can glide freely across the above-mentioned 

structures, the sliding sign is considered positive (30). 

In the fourth step of the investigation, the clinician inspects the anterior and posterior 

compartments of the uterus in regard of deep infiltrating endometriosis. To locate the anterior 

compartment which includes the bladder, the vesico-uterine pouch and the ureters, the 

ultrasound probe is placed in the anterior fornix. In addition to the mobility of the bladder 

(vesico-uterine adhesions), the investigator looks for deep infiltrating lesions. The bladder 

should be slightly filled with urine (30). Endometriotic lesions of the bladder are most 

frequently found in the posterior wall, followed by the base of the bladder (34). Visualization 

of the pelvic portion of the ureters is no substitute for an ultrasound investigation of the 

kidneys to exclude the presence of concomitant hydronephrosis (35). The posterior 

compartment is examined by placing the ultrasound probe in the posterior fornix. Here the 

clinician will be able to evaluate the sacrouterine ligaments, the vagina, the rectovaginal 

septum, the anterior rectum, the rectosigmoid junction, and the sigmoid colon. It should be 

noted that entities like the sacrouterine ligaments can be visualized on transvaginal ultrasound 

only in the presence of pathological conditions (30). 

Adenomyosis: A special condition 

Adenomyosis poses special problems for the treating physician in terms of diagnostic 

investigation and therapy. The patients are frequently young and still wish to have children. 

Therefore, hysterectomy is no option as a therapy of choice (36). Clinical symptoms of the 

disease include dysmenorrhea, menorrhagia, dyspareunia and pain in the lower abdomen: 

Furthermore, adenomyosis is a co-factor of female subfertility. The clinician must include this 

aspect in his/her preoperative considerations for the treatment of endometriosis, and counsel 

the patient accordingly (3). 

A distinction is made between diffuse and focal adenomyosis. These are differentiated from 

adenomyomas. On histological investigation, adenomyomas are marked by additional 

compensatory hypertrophy of the surrounding myometrium (31). Differentiating this 

condition from myoma may be challenging, especially when both pathologies are present 

together. Color Doppler ultrasound may be useful in this setting. As mentioned earlier, the 

ultrasound investigation of adenomyosis should be performed in accordance with the MUSA 

criteria (31). Ultrasound findings (Figure 5 and 6) that indicate the presence of adenomyosis 

include an asymmetrical thickening of the wall, so-called striae-like vascular patterns, fan-

shaped shadowing, myometrial cysts, hyperechoic islands, echogenic buds and strips, and an 

irregular or interrupted junctional zone. The latter can be visualized well with the aid of three-

dimensional transvaginal ultrasound in the coronal plane (31). 

Conclusion  

An exact documentation of the patient’s medical history and careful diagnostic investigation 

with the aid of transvaginal ultrasound are prerequisites for planning effective treatment in 

patients with endometriosis. The diagnostic investigation must be based on profound 
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knowledge of the typical symptoms of the disease, which include dysmenorrhea, dyspareunia, 

chronic pain in the lower abdomen, cyclic defecation or micturition disorders, sterility, or 

bleeding disorders. Patients should be referred to a certified endometriosis center for 

diagnostic investigation and treatment. 
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Table 1. Differential diagnoses of acute and chronic pain in the lower abdomen in women of 

reproductive age (3) 

Gynecological causes Non-gynecological causes 

Endometriosis Acute or chronic appendicitis  

Regular pregnancy  Nephrolithiasis 

Intrauterine abortion  Perforation of a hollow organ (e.g. stomach, bowel, gallbladder)  

Ectopic pregnancy  Obstruction of a hollow organ  

Ovarian torsion 
Intra-abdominal inflammation (peritonitis, diverticulitis, terminal 

ileitis, cholecystitis, gallstones)  

Ovarian cyst  Rupture of a parenchymal organ (liver, spleen, kidneys)  

Ruptured follicle or corpus luteum-cyst  Intra-abdominal infarction (bowel, mesentery)  

Myoma Internal bleeding  

Adnexitis  Cystitis/Pyelonephritis  

Benign and malignant tumors of the inner 

genital organs  
Benign and malignant tumors of the gastrointestinal tract 

 

 

 

Table 2. Documentation of medical history in the presence of 

endometriosis (3,17,18) 

Checklist – Essential questions regarding endometriosis 
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Pain shortly before or during menstruation 

Cyclic symptoms and/or symptoms independent of the menstrual 

cycle 

Pain during micturition or defecation 

Blood in urine or stool 

Pain during sexual intercourse 

Unfulfilled desire to have children  

Impaired quality of life  

No symptoms 

 

 
Figure 1a. Intraoperative findings in a 32-year-old patient with dysmenorrhea, dyspareunia 

and sterility 

 

 
Figure 1b. In addition to deep infiltrating endometriosis, this patient has a uterine 

malformation by way of a unicornuate uterus with a non-communicating horn with functional 

endometrium. The fallopian tubes are seen here, and ligaments are inserted in the rudimentary 

horn 
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Figure 2a. Preoperative two-dimensional transvaginal ultrasound. The cross-section reveals a 

uterus deviated markedly to the left and a rudimentary horn with a small hyperechoic island 

of endometrial tissue 

 

 
Figure 2b. Preoperative three-dimensional transvaginal ultrasound. The coronal plane reveals 

a markedly left-sided uterus and only one ostium of the fallopian tube and a narrow, elongated 

uterine cavity. The finding was confirmed on hysteroscopy. This patient has a non-

communicating rudimentary horn 
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Figure 3. Schematic view of uterine malformations. The external contour of the uterus is 

colored orange. The uterine cavity is shown in red 

 

 
Figure 4. Ultrasound image of kissing ovaries with typical ground glass echogenicity 
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Figure 5a. This ultrasound image – a sagittal section through the uterus – shows adenomyotic 

lesions close to the endometrium. Characteristically, these lesions have the same echogenicity 

[extracted from (37)] 

 

 
Figure 5b. In the coronal plane the three-dimensional transvaginal ultrasound investigation 

shows several adenomyotic lesions arising from the endometrium close to the fundus 

[extracted from (37)] 

 

 

 
Figure 6. This sagittal section through the uterus shows the frequently encountered 

asymmetry of the uterine walls in the presence of adenomyosis. 
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