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Abstract
Background: Despite the positive dynamics of global demography, infertility remains one of the current challenges of contemporary gynecology. The
endometrium represents the mirror that reflects the state of the pathological processes that occur in the pelvic organs, and the frequency of morphofunctional
disorders of the endometrium in infertility is quite high. The aim of the study was to assess the gynecologic history in primary infertility patients.
Material and methods: The study included 96 patients divided into 2 groups. The study group - 48 patients with primary infertility and the control
group – 48 fertile patients. The patients were interrogated according to a questionnaire that included 130 questions.
Results: The evaluation of menstrual function revealed that according to the following criteria: age of menarche, duration of menstruation, study groups
were homogeneous. The age of onset of menarche was within the normal range in 97.9% (n = 47) of patients in both groups and averaged 12.77±1.27
years. Patients in the study group had regular menstrual cycle in 70.8% (n = 34) of cases, and those in the control group in 93.8% (n = 45) of cases, c2 =
8.649; p = 0.003. The duration of the menstrual cycle averaged 35.23 ± 12.54 days in Study group (L1) versus 28.33 ± 3.09 days in Control group (L0), p
<0.001. The duration of menstruation was between 2 and 7 days in both groups with a mean of 4.35±1.12 in the study group and 4.73±1.12 in the control
group, p = 0.1.
Conclusions: Patients in the study group reported more often an irregular menstrual cycle and a prolonged interval between menstrual periods,
hypomenorrhea, intermenstrual and postcoital bleeding, algodysmenorrhea, dyspareunia, premenstrual syndrome indicating the existence of endometrial
dysfunction at the basis of infertility pathogenesis.
Key words: endometrial disfunction, primary infertility, endometrium.

Introduction

Endometrial dysfunction represents the morphofunctional changes of the endometrium, which can be reversible or irreversible, based on disorders of molecular mechanisms, which subsequently lead to infertility, disturbances
in the implantation of the embryo and placenta [5, 10, 11,
12, 13]. Factors that contribute to the development of endometrial dysfunction are chronic inflammatory processes
of the endometrium. The most important signs of chronic
endometrial inflammatory processes and endometrial dysfunction are disturbances of the reproductive function in
women (infertility, miscarriages, missed abortion), disturbance of menstrual function (irregular menstrual cycle, abnormal uterine bleeding), pain syndrome (dysmenorrhea,
dyspareunia) and dysregulation of secretory functions [4,
14, 15, 16, 17, 18, 19, 20].

The fertility rate is a fundamental and integral criterion
in the socio-economic wellbeing of a country. Despite the
positive dynamics of the global demography, infertility remains one of the current challenges of contemporary gynecology [1, 2]. Despite the fact that the etiological factors
and the pathogenetic mechanisms of infertility are diverse,
the fundamental mechanisms in pregnancy occurrence are
represented by the quality of the embryo and the morphofunctional state of the endometrium [3, 4, 5, 6]. For many
decades, researchers have shown a special interest for the
study of the endometrium, in which complex molecular
interactions of biologically active substances take place in
order to create optimal conditions for the most important
function - implantation of the embrio and pregnancy occurance, but so far it was not possible to disclose its functional activity until the end [7, 8]. It is necessary to note
that the first mention about the endometrium, especially its
pathology as a cause of infertility is found in the works of
Hippocrates [7]. With the development of medicine, subsequent knowledge about the structure and functional activity of the endometrium has been refined and expanded.
The endometrium is the mirror that reflects the state of the
pathological processes that occur in the female genital organs, and the frequency of the morphofunctional disorders
of the endometrium in infertility is quite high [9, 10].

Material and methods
A prospective cohort study was conducted at the Department of Obstetrics, Gynecology and Human Reproduction at the clinical base of Municipal Clinical Hospital No.1,
and Maternity No.2, Nicolae Testemitsanu State University
of Medicine and Pharmacy. The study included 96 patients
divided into 2 groups. The study group (L1) included 48 patients with the established diagnosis of primary infertility
and the control group (L0) included 48 fertile patients.
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for the categorical variables as a percentage. The Pearson
test was applied for correlation analysis. The values p<0.05,
were considered statistically significant.

The protocol of this study was approved by the Research
Ethics Committee of the Nicolae Testemitsanu State University of Medicine and Pharmacy, Chisinau, the Republic
of Moldova (no. 79/62 of 26.04.2017). Patients signed informed consent for participation in the research.
The inclusion criteria for the study group were: patients
suffering from primary infertility with indications for laparoscopy and hysteroscopy, age of the patient 20 - 40 years,
lack of hormone and antibiotic therapy during the last 6
months, lack of intrauterine manipulations in anamnesia,
agreement to participate in the research. Inclusion criteria
for the control group: patients who have had a live birth in
the last 2 years and are not breastfeeding, patients who do
not have complicated reproductive gynecological anamnesis (infertility, miscarriage, missed abortion), lack of hormonal and antibiotic therapy in the last 6 months, research
participation agreement. The exclusion criteria from the
research were: patients with acute genital infection, age <
20 years and > 40 years, patients suffering from congenital
uterine malformations, patients who have had previously
intrauterine surgical manipulations, atypical endometrial
hyperplasia, patients who refused voluntary participation in
the research.
The clinical examination consisted of the evaluation
of patient’s complaints and the anamnesis. Assessment of
the average age of menarche, establishment of menstrual
function, duration and variations of the menstrual cycle
and menstrual flow. Evaluation of the regularity of the
menstrual cycle and the presence of such characteristics as:
dysmenorrhea, the onset of pain syndrome with menarche,
dyspareunia, the presence of pain and their nature during
the menstrual cycle. In the study of the anamnestic
data, attention was paid to the premorbid background,
gynecological and extragenital disorders, reproductive
and menstrual function. Were determined the factors that
contributed to the onset of the disease. A general physical and
gynecological examination was performed in the patients
from the examined groups.				
Statistical data processing was performed using Microsoft
Excel 2016 and SPSS 20. The results are expressed as mean
values ± standard deviation for the parametric variables and

Results
The study included 48 patients in each group who met
the inclusion criteria, the study group – patients with the
diagnosis of primary infertility and the control group –
fertile patients.
According to the age criterion, marital status, living
environment, the examined lots were homogeneous. The
age of the patients included in the study group was between
22 and 39 years with an average of 29.00 ± 4.58 years and
in the control group was between 20 and 35 years with the
average of 29.23 ± 4.29 years p = 0.80 (fig. 1).

Fig. 1. Distribution of groups according to age criterion (years).

The majority of patients in both groups were from urban
area L1 – 64.6% (n = 31) vs L0 – 75% (n = 36) (fig. 2).
Each second patient suffering from primary infertility had higher education – 54.2% (n = 26) whereas in the
control group only 43.8% (n = 21) of patients and 54.2% (n
= 26) of the patients in the study group reported the presence of harmful factors at work, while patients in the control
group only – 22.9% (n = 11).
The evaluation of menstrual function in the patients included in the study revealed that according to criteria such

Fig. 2. Distribution of study groups according to the living environment.
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as the age of menarche, the duration of menstruation the
study groups were homogeneous. The age of onset of the
menarche was within the norm within 97.9% (n = 47) of patients in both groups and constituted on average 12.77±1.27
years. Patients in the study group had a regular menstrual cycle in 70.8% (n = 34) cases, and those in the control
group – in 93.8% (n = 45) of cases, c2 = 8.649; p = 0.003.
The duration of the menstrual cycle was on average 35.23 ±
12.54 days in L1 versus 28.33 ± 3.09 days in L0, p<0.001. The
duration of menstruation was between 2 – 7 days in both
groups with the average of 4.35 ± 1.12 in the study group
and 4.73±1.12 in the control group, p = 0.1.
As a result of the study of the peculiarities of the menstrual cycle, we found that every 5th patient suffering from
primary infertility reported hypomenorrhea compared
with the fertile patients – 18.8% (n = 9) vs 2.1% (n = 1),
c2 = 7.839; p = 0.020, the presence of intermenstrual and
postcoital bleeding was reported only by patients in the
study group with a frequency of 14.6% (n = 7), c2 = 7.551;
p = 0.006 and 4.2% (n = 2) c2 = 2.043; p = 0.15 in the control
group. Algosdymenorrhea was more frequent in patients in
the study group – 60.4% (n = 29) vs the control group – 35.4%
(n = 17), c2 = 6.010; p = 0.014. Each of the 2 patients in
the study group reported premenstrual syndrome – 47.9%
(n = 23) vs 29.2% (n = 14), c2 = 3.562; p = 0.059, and each
5th patient – dyspareunia 20.8% (n = 10) vs. 4.2% (n = 2),
c2 = 8.095; p = 0.014 (table 1).
Table 1
The complaints of the patients included in the study

(n = 0) (fig. 3). Each 5th patient in the study group had a
sexually transmitted disease during her lifetime – 22.9%
(n = 11) L1, vs 6.3% (n = 3) L0, c2 = 5.352; p = 0.021, of which
chlamydiosis – 12.5% (n = 6) vs 2.1% (n = 1), trihomonia – 2.1%
(n = 1) vs 0% (n = 0), genital herpes – 2.1% (n = 1) vs 2.1%
(n = 1), human papilloma virus (HPV) – 2.1% (n = 1) vs
2.1% (n = 1), mycoplasmosis – 8.3% (n = 4) vs 0% (n = 0),
ureaplasmosis – 12.5% (n = 6) vs 0% (n = 0).
In the study group the duration of primary infertility
was 4.2% (n = 2) up to 1 year, 10.4% (n = 5) one year, 20.8%
(n = 10) - 2 years, 22.9% (n = 11) – 3 years, 6.3% (n = 3) – 4
years, 8.3% (n = 4) – 5 years and 27.1% (n = 13) more than
5 years (fig. 4).

Study group L1
%(n)

Control
group L0
%(n)

p

Regular menstrual cycle

70.8 (34)

93.8 (45)

0.003

Hypomenorea

18.8 (9)

2.1 (1)

0.020

Intermenstrual bleeding

14.6 (7)

0

0.006

Postcoital bleeding

4.2 (2)

0

0.15

Algodysmenorrhea

60.4 (29)

35.4 (17)

0.014

Premenstrual syndrome

47.9 (23)

29.2 (14)

0.059

Dyspareunia

20.8 (10)

4.2 (2)

0.014

The evaluated criterion

Fig. 3. Structure of gynecological history in patients
included in the research (%).

Fig. 4. Duration of primary infertility in patients
in the study group (%).

Discussion

The analysis of the gynecological pathologies that had
an impact throughout the life of the patients included in
the study revealed the following: the pathology of the fallopian tubes was found in 68.8% (n = 33) L1 vs 0% (n = 0) L0,
c2 = 50.286; p < 0.001, ovarian pathology was reported by
patients in 52.1% (n = 25) L1 vs 8.3% (n = 4) L0, c2 = 21.789;
p < 0.001, uterine pathology – 16.7% (n = 8) L1 vs 2.1%
(n = 1) L0, c2 = 6.008; p = 0.014; of which endometrial polyps
in 2.1% (n = 1) vs 0% (n = 0), intramural myoma – 2.1%
(n = 1) vs 0% (n = 0), subserous myoma – 14.6 % (n = 7) vs.
2.1% (n = 1), multinodular myoma in 2.1% (n = 1) vs. 0%

The endometrium is a complex, hormone-dependent
functional tissue, which undergoes cyclic and structural
changes under the influence of sex steroid hormones. Optimal morphofunctional characteristics of the endometrium
are the basic elements in the occurrence and development
of pregnancy [5, 7]. The pathological processes of the pelvic organs have both a direct and indirect effect on the state
of the endometrium. Changes in their structural and functional characteristics determine the development of infertility, spontaneous abortions and implantation defects [14,
21, 22].
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a high incidence among patients with primary infertility of
the sexually transmitted diseases (22.9%), especially those
with silent evolution and with cytopathic effect on the endometrium such as chlamydiosis – 12.5%, genital herpes
– 2.1%, HPV – 2.1%, mycoplasmosis – 8.3% and ureoplasmosis – 12.5%. This subsequently led to the high frequency
of repeated pelvic inflammatory diseases such as salpingitis
(52.1%), salpingoophoritis (12.5%), endometritis (6.3%),
cervicitis (33.3%). The results obtained coincide with the
data obtained by other researchers [12, 28, 30, 31]. The high
frequency of urogenital infections independent of the causal factor ultimately leads to endometrial damage and the
development of endometrial dysfunction with infertility,
spontaneous abortions, missed abortion, premature births,
intrauterine growth restriction of the fetus, fetal death.

In the presented study we evaluated the clinical-anamnestic characteristics in patients with primary infertility in
order to determine which conditions most frequently lead
to the development of endometrial dysfunction. Currently,
an important social factor is the fact that women delay the
planning of a pregnancy closer to 30 years, which leads to
the accumulation of both somatic and gynecological pathologies [22, 23]. The socio-economic factors of a woman’s
life such as studies, career, lack of life partner, often become
fundamental moments in the process of performing the reproductive function [24]. The results of the study showed
that most of the women suffering from infertility and included in the research were between 25 and 34 years of age
(73%), of which 41.7% were between the age of 25-30 years
and 31.3% of the patients were 30-34 years old, a share of
14.6% occupied the patients included in the age category of
35-40 years.
The assessment of the menstrual function of the patients
showed that the age of onset of menstruation and the duration of menstruation in both groups correspond to normal
sexual development. Thus, the average values of the studied
parameters were not statistically significant and were within
the average range. Menstrual function in patients suffering
from primary infertility is the mirror of the morphofunctional status of the endometrium and denotes the degree of
its impairment by a number of pathological factors mentioned by the patients throughout their life. According to
different studies, the main complaints of patients suffering
from infertility and endometrial damage are the following
menstrual disorders: the presence of hypomenorrhea, oligomenorrhea, intermenstrual bleeding, bleeding or postcoital
spotting [9, 10, 25, 26]. These results were also obtained in
our study, so patients with primary infertility reported more
frequently, compared with fertile patients: hypomenorrhea
(18.8%), intermenstrual bleeding (14.6%), postcoital bleeding (4.2%). Another important factor that leads to changes
in quality of life and working capacity in infertile patients
is the presence of chronic pain syndrome with such manifestations as algodysmenorrhea, dyspareunia, dysuria, premenstrual syndrome, these complaints have also been more
frequently reported by patients in the study, compared to
the control group. Premenstrual syndrome and algodysmenorrhea have been reported 2 times more frequently by
patients suffering from infertility, whereas dyspareunia have
been accused 5 times more frequently, which is consistent
with other international studies [12, 14].
According to some authors, early sexual onset and lack
of knowledge about appropriate contraception methods are
responsible for the development of a series of infectious
gynecological pathologies that have serious repercussions
on women’s reproductive health [21]. International studies broadly describe the association of sexually transmitted diseases, pelvic inflammatory disease with the development of endometrial dysfunction in patients with infertility,
in particular the pathological and cytopathic action of viral
infection (herpesvirus, cytomegalovirus, HPV) on the endometrium [27, 28, 29]. The results of our study indicated

Conclusions
Patients suffering from primary infertility more often
reported irregular and prolonged menstrual cycle. Also, the
patients in the study group reported a series of menstrual
cycle disorders such as: hypomenorrhea, intermenstrual
and postcoital bleeding, algodysmenorrhea, dyspareunia,
premenstrual syndrome, which indicates the existence of
endometrial dysfunction based on the pathogenesis of infertility. Gynecological anamnesis was more frequently
complicated with the pathology of the fallopian tubes,
ovaries and most importantly was complicated by sexually
transmitted diseases.
References
1. Centers for Disease Control and Prevention. National Public Health
Action Plan for the Detection, Prevention, and Management of Infertility. Atlanta (GA): CDC; June 2014. 24 p.
2. Inhorn M, Patrizio P. Infertility around the globe: new thinking on
gender, reproductive technologies, and global movement in the 21st
century. Hum Reprod Update. 2015;21:411-26.
3. de Ziegler D, Pirtea P, Galliano D, et al. Optimal uterine anatomy and
physiology necessary for normal implantation and placentation. Fertil
Steril. 2016 Apr;105(4):844-54.
4. Kitaya K, Takeuchi T, Mizuta S, et al. Endometritis: new time, new
concepts. Fertil Steril. 2018 Aug;110(3):344-350.
5. Parks JC, McCallie BR, Patton AL, et al. The impact of infertility diagnosis on embryo-endometrial dialogue. Reproduction. 2018
Jun;155(6):543-552.
6. Valbuena D, Valdes C, Simon C. Introduction: Endometrial function: facts, urban legends, and an eye to the future. Fertil Steril. 2017
Jul;108(1):4-8.
7. Aplin J. Uterus - Endometrium. In: Spencer T, Jodi F, editors. Female
reproduction. Elsevier Online; 2018 (Skinner M, editor. Encyclopedia of reproduction. 2nd ed.; vol. 2).
8. Gridelet V, Gaspard O, Polese B, et al. The actors of human implantation: gametes, embryo, endometrium. In: Luis Antonio Violin Pereira,
editor. Embryology – updates and highlights on classic topics. Rijeka:
InTech Publisher; 2012. p. 85-126.
9. Matteo M, Cicinelli E, Greco P, et al. Abnormal pattern of lymphocyte
subpopulations in the endometrium of infertile women with chronic
endometritis. Am J Reprod Immunol. 2009 May;61(5):322-9.
10. Tolibova GKh, Tral` TG, Tsypurdeeva AA. Kliniko–morfologicheskie
osobennosti endometrial`noj disfunktsii u patsientok s besplodiem,
assotsiirovannom s miomoi matki [Clinical and morphological features
of endometrial dysfunction in patients with infertility associated with

12

M. Burac. Moldovan Medical Journal. December 2019;62(4)9-13

ORIGINAL research

uterine myoma]. In: Proceedings of the 11th International Congress
on Reproductive Medicine. Moscow; 2017. p. 71-72. Russian.
11. Kozyreva EV, Davidian LIu, Kometova VV, et al. Effektivnyi molekuliarnyi metod otsenki tiazhesti disfunktsii endometriia pri besplodii
i nevynashivanii beremennosti [An effective molecular method for
assessing the severity of endometrial dysfunction in infertility and
miscarriage]. Probl Reprod. 2016;22(6):58-65. Russian.
12. Tolibova GKh, Tral` TG, Kleshchev MA, et al. Endometrial’naia disfunktsiia: algoritm gistologicheskogo i immunogistokhimicheskogo
issledovaniia [Endometrial dysfunction: an algorithm for histological
and immunohistochemical studies]. Zh Akush Zhenskikh Bolezn.
2015;64(4):69-77. Russian.
13. Tolibova GKh. Sravnitel’naia otsenka morfologicheskikh kriteriev
endometrial’noi disfunktsii u patsientok s pervichnym besplodiem,
assotsiirovannym s vospalitel’nymi zabolevaniiami malogo taza, naruzhnym genital’nym endometriozom i miomoi matki [Comparative
evaluation of morphological criteria for endometrial dysfunction in
patients with primary infertility associated with pelvic inflammatory
diseases, external genital endometriosis, and uterine myoma.]. Zh
Akush Zhenskikh Bolezn. 2016;65(6):52-60. Russian.
14. Moreno I, Cicinelli E, Garcia-Grau I, et al. The diagnosis of chronic
endometritis in infertile asymptomatic women: a comparative study of
histology, microbial cultures, hysteroscopy, and molecular microbiology. Am J Obstet Gynecol. 2018 Jun;218(6):602.e1-602.e16.
15. Kazachkova EA, Khelashvili EA, Kazachkova IG. Mekhanizmy
rasstroistva retseptivnosti endometriia pri khronicheskom endometrite: morfofunktsional’naia kharakteristika [Mechanisms of endometrial receptivity disorder in chronic endometritis: morphofunctional
characteristic]. In: Aktual’nye voprosy patologoanatomicheskoi praktiki: materialy nauchno-prakticheskoi konferentsii patologoanatomov
Iuzhnogo Urala [Actual issues of pathological practice. Proceedings
of the scientific-practical conference of pathologists of the Southern
Urals]. Chelyabinsk; 2015. p. 50-52. Russian.
16. Kobaidze EG, Padrul’ MM. Narushenie funktsii endometriia pri
khronicheskikh vospaleniiakh matki [Endometrial dysfunction in
chronic uterine inflammation]. Perm Med Zh. 2014;31(5):92-101.
Russian.
17. Radzinskii VE, et al. Pregravidarnaia podgotovka: klinicheskii protocol
[Prepregnancy care: clinical protocol]. Moscow: Redaktsiia zhurnala
StatusPraesens; 2016. 80 p. Russian.
18. Sukhikh GT, Shurshalina AV. Khronicheskii endometrit: rukovodstvo
[Chronic endometritis: a guide]. Moscow: Geotar-Media; 2013. 64 p.
Russian.
19. Khelashvili IG. Khronicheskii endometrit: kliniko-morfologicheskaia
kharakteristika i osobennosti retseptivnosti endometriia [Chronic

endometritis: clinical and morphological characteristics and features
of endometrial receptivity] [dissertation]. Chelyabinsk; 2014. 167 p.
Russian.
20. Shurshalina AV. Khronicheskii endometrit kak prichina narushenii
reproduktivnoi funktsii [Chronic endometritis as a cause of reproductive dysfunction]. Ginekologiia. 2012;(4):16-18. Russian.
21. Vedishchev SI, Prokopov AIu, Zhabina UV, et al. Sovremennye
predstavleniia o prichinakh nevynashivaniia beremennosti [Modern
concept about the causes of miscarriage]. Vestn TGU. 2013;18(4):13091312. Russian.
22. Savel’eva GM, Sukhikh GT, Manukhin IB, editors. Ginekologiia:
natsional’noe rukovodstvo: kratkoe izdanie [Gynecology: National
Guide: short edition]. Moscow: Geotar-Media; 2013. 704 p. Russian.
23. Nazarenko TA, Mishieva NG. Besplodie i vozrast: puti resheniia problemy [Infertility and age: ways to solve the problem]. 2nd ed. Moscow:
MEDpress-inform; 2014. 216 p. Russian.
24. Kuz’michev LN, Nazarenko TA, Mikaelian VG, et al. Vspomogatel’nye
reproduktivnye tekhnologii v lechenii besplodiia u zhenshchin pozdnego reproduktivnogo perioda [Assisted reproductive technologies
in the treatment of infertility in women of late reproductive period].
Ginekologiia. 2009;(4):25-28. Russian.
25. Green KA, Zarek SM, Catherino WH. Gynecologic health and disease
in relation to the microbiome of the female reproductive tract. Fertil
Steril. 2015;104(6):1351-7.
26. Liu Y, Chen X, Huang J, et al. Comparison of the prevalence of chronic
endometritis as determined by means of different diagnostic methods
in women with and without reproductive failure. Fertil Steril. 2018
May;109(5):832-839.
27. Tsevat DG, Wiesenfeld H, Parks C, et al. Sexually transmitted diseases
and infertility. Am J Obstet Gynecol. 2017 Jan;216(1):1-9.
28. Prilepskaia VN. Infektsii peredaiushchiesia polovym putem: klinicheskie lektsii [Sexually transmitted infections: clinical lectures].
Moscow: Geotar-Media; 2014. 160 p. Russian.
29. Unanian AL, Kossovich IuM. Khronicheskii tservitsit: osobennosti
etiologii, patogeneza, diagnostiki i lecheniia [Chronic cervicitis: features of etiology, pathogenesis, diagnosis and treatment]. Ross Vestn
Akush-Ginekol. 2012;12(6):40-45. Russian.
30. Pestrikova TIu, Iurasov EA, Iurasova IV. Sovremennyi vzgliad na klinicheskoe techenie, diagnostiku i lechenie vospalitel’nykh zabolevanii
organov malogo taza u zhenshchin [A modern view of the clinical
course, diagnosis and treatment of the pelvic inflammatory diseases
in women]. Ross Vestn Akush-Ginekol. 2015;(4):23-28. Russian.
31. Prilepskaia VN. Vospalitel’nye zabolevaniia organov malogo taza
[Pelvic inflammatory diseases]. Moscow: Geotar-Media; 2010. 128 p.
Russian.

13

