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Abstract
Endometriosis is a non-tumor, estrogen-dependent, chronic gynecological disease, which is characterized by the
presence of endometrial glands and stroma outside the endometrium of the uterus. Endometriosis affects between
10% and 15% of women in reproductive age. It is often associated with chronic pelvic pain and reproductive
difficulties. Endometriosis can be classified as ovarian, extra-ovarian or mixed. Adenomyosis is considered, by
some authors, as a separate variant of endometriosis. It is diagnosed as the presence of ectopic benign endometrial
glands and stroma in the myometrium, where the minimal distance from the endometrio-myometrial junction is 2-4
mm. Our study includes 224 cases of women with endometriosis with different locations - in the myometrium
(adenomyosis), in the ovaries, fallopian tubes, soft tissues and appendix as well as in combination with other
conditions of the uterine body, such as endometrial carcinoma, leiomyomas, endometrial hyperplasia, polyps and
atrophy and cervical cancer. There are cases of coexistence of several conditions in the same patient, and we are
trying to find the reason behind this.
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1. Introduction
Endometriosis (EM) is the second most common reason for surgical procedures in women before menopause after
the uterine leiomyomas (Overton C., 2007). It usually affects women in reproductive age and is not observed in girls
before puberty. The incidence of endometriosis in premenopausal women is 10-15% (Giudice LC, 2004). Clinically
it is manifested as pelvic pain during menstruation, dysmenorrhoea, dyspareunia, infertility, menorrhagia, etc.
(Eskenazi B, 2001). There are four main theories trying to explain the etiology of endometriosis: embryonal (ectopic
foci of Mullerian epithelium); transplantational (in retrograde menstruation or surgery there are vital endometrial
cells which can colonize the peritoneum, cervix or a cicatrix from an operation); metastatic (during menstruation
necessary endometrial elements can enter the lymphovascular spaces of the uterus and ‘metastasize’ to distant sites
such as brain, lungs) and metaplastic (under the influence of estrogen, the Mullerian epithelium can transform into
endometrial. This is how endometriosis in men, who are treated with estrogen therapy, is explained) (Karagiozov,
2005)
Depending on the location of the endometriotic lesions, endometriosis is predominantly found in the ovaries,
followed by soft tissue, gastrointestinal and urinary tract (Lee HJ, 2015). In Bulgarian medicine, adenomyosis is also
a type of endometriosis, but in the western countries, it is separated as an individual entity, which is represented by
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benign ectopic endometrial glands and stroma in the myometrium ( Robboy St, 2008). The endometrio-myometrial
junction is eneven, and many times this makes it challenging to determine adenomyosis. That is why, from a
practical point of view the minimal distance from the endometrio-myometrial junction to the focus of adenomyosis
needs to be 2-4mm or one medium power field ( Robboy St, 2008; Overton C, 2007).
There are studies which try to find an association between the coexistence of several conditions of the uterus and for
most of them hyperestrogenism is to be blamed. The presence of adenomyosis in determining the prognosis of
endometrial carcinoma remains controversial (Seza Tetikkurt, 2018).
2. Materials and methods
Our study involves a retrospective analysis of 224 patients diagnosed with EM over three years (2016-2018), at
University hospitals ‘St. George’ and ‘Pulmed,’ Plovdiv, Bulgaria. All histological specimens were processed and
prepared at the morphological center of Medical University-Plovdiv and the laboratory of the Department of clinical
pathology at University Hospital ‘St. George’. The cases were analyzed according to localization of the
endometriotic lesions, age and combinations of endometriosis with other conditions of the uterus.
We have used routine staining with Hematoxylin/Eosin for this phase of our study.
3. Results
In our study, we have analyzed 224 cases of endometriosis, and we must clarify that this is the total number of
patients with endometriosis, including cases with other leading uterine pathology in combination with
endometriosis. The patients only with endometriosis were 208 (79.7%).
The most common site of endometriosis was in the myometrium (adenomyosis), presented by 157 (75.5%) cases.
The second most common localization in our patients was ovarian endometriosis, observed in 50 (24%) cases. There
were 10 (5%) cases of endometrial glands and stroma found in soft tissues, mainly in the abdominal wall, after
different surgical interventions. We also registered 2 (1%) cases of endometriosis of the fallopian tubes and one
(0.5%) case of endometriosis in the appendix. These results are presented in table 1.
Table 1. Number and percentage of patients with endometriosis according to its location
Location
Myometrium
Ovaries
Fallopian tubes
Soft tissues
Number (%)
157 (75.5)
50 (24)
2 (1)
10 (5)

Appendix
1 (0.5)

We also studied the combination of endometriosis with other uterine pathology as endometrial carcinoma (EC),
leiomyomas, endometrial polyps, endometrial hyperplasia and atrophy, and cervical cancer. Most of our cases had a
combination of endometriosis and leiomyomas - 134 (59.8%). The next most common combination we established
is the one between endometriosis and endometrial hyperplasia - 34 (5.2%) cases. The combination of endometriosis
with endometrial atrophy was observed in 28 (12.5%) cases, with endometrial polyps - in 23 (10.3%) cases, with
endometrial carcinomas - in 11 (5.8%) cases. We had only one (0.4%) case with EM and cervical carcinoma (table
2).
Table 2. Number and percentage of patients with different combinations of endometriosis and other conditions of the
uterus.
Endometriosis
and:
Number
of
patients
% of patients
Average age ±
SD

EC

Leiomyoma

11

134

5,8
61.14
11.56

±

59,8
51,40 ± 9.32

Endometrial
polyps
23

Endometrial
hyperplasia
34

Cervical
carcinoma
1

Endometrial
atrophy
28

10,3
56,30
10.95

15,2
49.27 ± 5,12

0,4
64

12,5
64,04 ± 10,43

±

We analyzed our results also according to the average age of our patients in the different groups of combinations.
The oldest patients were observed in the cases with combination between EM and endometrial atrophy with average
age 64.04 years. In second place is the case with EM and cervical cancer - 64 years. After that follow the cases with
EM and endometrial carcinoma (EC) - 61.14 years, EM and endometrial polyps - 56.30 years, EM and leiomyomas 51.40 years. The youngest group of patients had a combination of EM and endometrial hyperplasia - 49.27 years.
The ANOVA analysis of the average age of patients with different combinations of EM and other uterine pathology
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established a significant difference (p=0.004). There are significant differences also in the average age of the
patients with the following combinations: EC and leiomyomas (p<0.001), EC and endometrial hyperplasia
(p=0.001), leiomyomas and endometrial polyps (p=0.005), leiomyomas and endometrial atrophy (p=0.011),
endometrial polyps and endometrial hyperplasia (p=0.049) and endometrial hyperplasia and endometrial atrophy
(p=0.008).
This data is graphically presented in fig. 1.

Figure 1. Differences in the average age of patients according to the combination of diagnoses
We observed two or more combinations of the mentioned diseases in 57 (28.1%) patients.
4. Discussion
Depending on the location of the endometriotic lesions, endometriosis is predominantly found in the ovaries,
followed by soft tissue, gastrointestinal and urinary tract, according to some authors (Lee HJ, 2015). In Bulgarian
medicine, adenomyosis is also a type of endometriosis, but in the western countries, it is separated as an individual
entity, which is characterized by the presence of benign ectopic endometrial glands and stroma in the myometrium
(Robboy St, 2008). The endometrio-myometrial junction is eneven, and many times this makes it challenging to
determine adenomyosis. That is why, from a practical point of view the minimal distance from the endometriomyometrial junction to the focus of adenomyosis needs to be 2-4mm or one medium power field or 25% of the
thickness of the myometrium (Robboy St, 2008; Overton C, 2007). Some studies have reported an incidence of
adenomyosis as high as 21-25% of hysterectomies (Parazzini F, 1997 ). An interesting fact to mention is that the
depth of adenomyosis does not correlate with the severity of the clinical symptoms. Sometimes even very superficial
adenomyosis can cause significant menorrhagia (McCausland AM, 1996).
In our study we also established that most cases are with adenomyosis (157, 75.5%), followed by endometriosis in
the ovaries (50, 24%), soft tissues (10, 5%), fallopian tubes (2, 1%) and appendix (1, 0.5%), which is in
correspondence with the data from other studies.
Ovarian cysts, adenomyosis, endometriosis, and leiomyomas are benign diseases, which often affect women in
reproductive age. Sometimes different combinations between these diseases are found in the same patient. Many
authors suggest comorbidity of endometriosis and other gynecological conditions, including the ones mentioned
above (Matalliotaki C, 2017).
In our study, we analyzed patients with endometriosis according to the localization of the lesions and also in
combination with other conditions such as EC, leiomyomas, endometrial hyperplasia, endometrial polyps,
endometrial atrophy, and cervical carcinoma.
Most of our cases were diagnosed with a combination between EM and leiomyomas (134, 59.8%). The connection
between these two diseases is not well established, but both of them are often a cause of chronic pain and infertility
in women (Nezhat C, 2016).
Leiomyomas of the uterus are benign tumors of the smooth muscle tissue and are observed in 20-25% of women in
reproductive age ( Wecher M, 2011, Cardozo E, 2012, Stewart E, 2001). Their development is associated with
multiple factors, some of the most common being high estrogen levels, hereditary predisposition and negroid race
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(Buttram V, 1981). Other factors related to the growth of uterine leiomyomas are somatotropin and human placental
lactogen ( Vollenhoven, 1990, Hua Yang L, 2013).
In a study of Nezhat C, 2016, which aims to determine the incidence of combination between symptomatic uterine
leiomyomas and EM, the results showed that 87.1% of the patients with leiomyomas also had histologically
diagnosed endometriosis.
Leiomyomas can be easily identified with ultrasound and are often treated by surgery. In reproductive age, the
methods of choice are hysteroscopic and laparoscopic techniques which can easily miss concomitant endometriosis.
This is one of the significant reasons for the ineffective treatment of the symptoms in such patients (Huang J, 2010).
This data from the available literature confirms our results, where we also report a very high number of patients
diagnosed with EM and leiomyomas (134, 59.8%).
Concerning the average age of our patients with EM and leiomyomas, a study of Day Baird D, 2003, reports an
incidence of nearly 70% in Caucasian women by age 50, which is a very close result to ours (51.40 years).
The next most common combinations in our study are between EM and endometrial hyperplasia (34, 15.2%) and
EM and endometrial polyps (23, 10.3%). In a survey by Seza Tetikkurt, 2018, the percent of patients with a
combination of adenomyosis, endometrial hyperplasia and polyps was 30.41%. In our study, we observed similar
results of 25.5%.
Parazzini et al., 2009, establish a significant association between adenomyosis, endometrial hyperplasia, and polyps.
The incidence of this combination of conditions is mainly explained by the common risk factors such as elevated
estrogen levels, early menarche, no pregnancies, late menopause, estrogen therapy during menopause, polycystic
ovarian disease, treatment with Tamoxifen, etc. (Chisholm A, 2019).
In the study of Seza Tetikkurt, 2018, the women with adenomyosis, combined with endometrial hyperplasia and
polyps were mostly aged 41-55 years. Our results also fall in that category, as the patients in our study with this
combination of conditions are between 48 years and 56 years.
Concerning the cases of endometriosis and atrophy of the endometrium - the average age of these patients is 64.04
years, i.e., postmenopausal. If endometriosis occurs in the postmenopausal period, it is less common, present in
small foci and is less active. It has the same immunochemical profile as the disease occurring in premenopausal
women and has the potential to reactivate (Cumiskey J, 2008). The postmenopausal disease could be enhanced in the
presence of higher circulating levels of estrogen especially in the form of phytoestrogens and hormone therapy.
Phytoestrogens have been known to exert estrogenic effects on the uterus, breast, and pituitary and promote the
growth of endometriotic deposits (Shah D, 2014).
As for the case of endometriosis and cervical cancer in our results, we can conclude that it is a rare and uncommon
combination and the two conditions are not related as we could not find any data from the available literature
confirming such an association.
An impressive group of patients is the one with combination between EM and EC. We compared the FIGO stage of
these patients with the FIGO stage of patients who had only EC, and we found that the patients who had EM and EC
were diagnosed in a significantly higher FIGO stage. This association is established by other authors (Izmiil N,
2007) as well, who report deep myometrial invasion in 91.3% of patients with EC and adenomyosis, compared to
63.8% of patients only with EC. One of the suggested reasons for the deeper myometrial invasion of EC in
combination with adenomyosis is that adenomyosis increases the contact area with the myometrium and facilitates
the invasion of the EC (Izmiil N, 2007).
The average age of the patients with EM and EC is 61.14 years, which is similar to the results of other authors (Seza
Tetikkurt, 2018, >55 years) observing this combination of conditions.
5. Conclusion
Endometriosis is a common gynecologic condition occurring most commonly in women in reproductive age. It is
associated with infertility and chronic pelvic pain.
In conclusion, we can recommend evaluation and screening of patients in their premenopause who are diagnosed
with leiomyomas, for endometriosis to provide effective treatment of the symptoms of these patients. Our results, as
well as those of other authors, prove a high incidence of the coexistence of these two conditions.
Coexisting conditions, such as leiomyoma, endometriosis, endometrial polyp, endometrial hyperplasia, and
endometrial carcinoma, are frequently associated with adenomyosis. The high incidence of these pathological
lesions related to adenomyosis suggests the presence of a common underlying disorder, such as hyperestrogenism.
Although there are several cases of endometrial carcinomas and adenomyosis, the presence of adenomyosis in
determining the prognosis of endometrial cancer remains controversial.
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