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Abstract

Background: Congenital uterine abnormalities result from abnormal formation, fusion or resorption of the Mullerian ducts during fetal life. These
abnormalities have been associated with an increased rate of miscarriage, preterm birth, and other fetal adverse outcomes.

Material and methods: Was performed a clinical observational retrospective study of uterine malformations, diagnosed in the Republic of Moldova.
Pelvic MRI (1.5-3 tesla) with contrast and without were examined, from 01.01.2016 to 20.11.2016. During this time, 190 MRIs were performed according
to the program, 167 MRIs were included in the study, 23 MRIs were excluded, having total or partial hysterectomy performed. The age of the examined
persons is between 81 years and 6 months.

Results: 15 uterine malformations were detected, which represent 11.13%. Among the uterine abnormalities were detected 6 cases of bicorn uterus, 3
cases of didelph uterus, 2 cases of uterine agenesis and septate uterus and one case of arcuate uterus, and unicorn.

Conclusions: In this study it was determined that the prevalence of uterine malformations in an unselected population in the Republic of Moldova is

11.13%, and that of the septate uterus is 1.2%, data that are similar and correspond to the international literature.
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Introduction

The uterus is responsible for many of the most crucial
steps in the process of reproduction. Sperm migration, em-
bryo implantation, fetal nourishment, development and
growth, and finally, the process of labor and birth are all
reliant on the existence of a structurally normal and func-
tionally competent uterus [1]. Malformations of female
genital organs account for 4% of all congenital malforma-
tions. They are detected in 3.2% of women of reproductive
age [2]. Malformations of the genitourinary system occupy
the 4th place (9.7%) in the structure of all developmental
anomalies of modern humans [3]. Congenital uterine ab-
normalities are a heterogeneous group of uterine configu-
rations that may adversely affect reproductive potential.
Although subtle variations can occur, the more common
abnormalities fall into two broad categories of unilateral
development or failure of midline fusion. These abnormali-
ties have been well described for over a century although
the mechanisms of their unfavorable impact on fertility and
clinical management have not been systematically studied.
Although exact aetiologies remain unclear, the association
of congenital uterine abnormalities and anatomical abnor-
malities in other systems of mesodermal origin suggest a
possible shared cause. The proposed explanations for these
organizational defects have ranged from teratogenic injury

to heredity. Neither has been conclusively proven [4]. Theo-
retically, teratogenic interference by any agent during the
developmental period of 6-10 weeks of gestation could in-
fluence any of the mesodermal systems, although convinc-
ing evidence for a well-defined teratogen is lacking. Uter-
ine abnormalities may be familiar and be associated with
defects in other mesodermal-derived systems and may be
part of a more complex genetic syndrome [5]. These sys-
tems include renal, alimentary, cardiac, skeletal and audito-
ry abnormalities. Although none have been identified, this
genetic hypothesis has appeal in providing an explanation
to the multiple system abnormalities across several meso-
dermal derivatives. The appearance of these abnormalities
within several families has given credibility to a genetic
basis although no specific gene defect has been identified.
The exact etiologies remain undefined despite attractive hy-
potheses. In 1962, Pendleton Tompkins suggested that these
abnormalities be viewed on a spectrum from clearly normal
to clearly abnormal [6]. He suggested that the case for or
against intervention rested on subtle distinctions. No debate
can be mustered, for example, when there is no question that
a cavity is at either end of the normal-abnormal spectrum.
However, debate exists over the management of the configu-
rations in between. Subjective standards continue to be used
to differentiate normal from abnormal: what may be septate
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to one examiner may be arcuate to another. To address the
need for standardization and provide a basis for reliable,
one-to-one comparison of outcomes, several classification
schemes have been proposed since Jarcho J. suggested one
of the more specific systems in 1946 [7, 8]. These classifica-
tions are intended to provide a means of assessing the likely
impact of a specific abnormality on reproductive outcome
and the basis for deciding when and which intervention
would improve outcome. Variable definitions have evolved
from broadly based and nearly useless terms such as ‘double
uterus’ or ‘duplicated uterus’ to more precise definitions in-
cluded in the various classification schemes. For purposes
of this communication, the term ‘unicornuate uterus’ refers
to unilateral uterine development with unilateral tube and
ovary. There may be an associated uterine remnant (or rudi-
mentary horn) with variable tubal and ovarian development
and location. The term ‘septate uterus’ refers to a division of
the uterine cavity by a midline septum that variably pen-
etrates the cavity from one to two centimeters, resulting in
partial division to the entire length of the cavity or resulting
in complete division and two separate cavities. The external
serosal surface of the septate uterus is normal in configura-
tion [9]. The term ‘bicornuate uterus’ refers to division of
the uterine cavity into two separate cavities and an associat-
ed cleft in the midline fundus, resulting in two anatomically
distinct structures. There are two terms used in this setting:
‘bicornuate bicollis, in which the two cavities are separate
divided external uterine structures that persist throughout
and are associated with two cervices with a possible lon-
gitudinal vaginal septum, and ‘bicornuate unicollis, which
refers to a divided uterus with one cervix and persistence
of the internal division through the entire cavity up to the
endocervical canal (complete) or through only part of the
cavity (partial). A longitudinal vaginal septum may be as-
sociated with these abnormalities and depending on clinical
scenario intervention may be required, but the first attempt
to classify female congenital anomalies goes back to the be-
ginning of the 20th century; Strassmann described septate
and bicornuate uterus and some subgroups of the disorders
in 1907 [10]. However, the first classification system for cat-
egorization of congenital uterine malformations was that
of the American Fertility Society (AFS) published in 1988,
mostly based on the previous work of Buttram V.C. and
Gibbons W.E [8, 11]. Almost 15 years later, Acien P. et al. [4]
proposed another option for the classification of congenital
female malformations using the embryological origin as the
basis of the system. A newer version of this classification has
been published recently [12]. Furthermore, Oppelt P. et al.
[13] published a very detailed classification system based on
the Tumor Nodes Metastases (TNM) principle in oncology
and known as vagina, cervix, uterus, adnexae and associated
malformations (VCUAM) classification system. It is also in-
teresting that, apart from these alternatives for the classifi-
cation of the female genital malformations in general, some
other subdivisions for certain categories of anomalies have
been published. AFS classification received wide acceptance
and it is still the most broadly used system [14].
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Fig. 1. Main groups of uterine anomalies.

A - Unicornuate uterus with rudimentary horn, B - Didelphic uterus,
C - Complete bicornuate uterus, D — Partial bicornuate uterus,
E - Arcuate uterus, F - Septate uterus, G — Subseptate uterus. Uterine
agenesis and diethylstilbestrol - related T-shaped uterus are not
presented [15].

Septate uterus is one of a variation of uterine abnor-
malities that have as their commonality a failure of midline
fusion. The incidence is 5-35% in the infertile population
(excluding the milder and normal variant of arcuate uterus).
The identification of a septate uterus as contributing to poor
reproductive outcome dates to the turn of the 20th century,
with various practitioners identifying uterine duplication
as contributing to first-trimester pregnancy loss. According
to the recent ESHRE-ESGE classification, a septate uterus
is defined as a congenital uterine anomaly with an abnor-
mal resorption of the midline septum, a normal outline of
the uterus and an internal indentation at the fundal midline
exceeding 50% of the uterine wall thickness, regardless of
the size of the septum [16]. Women with a septate uterus
are at increased risk of miscarriage, preterm delivery, and
fetal malpresentation and have lower clinical pregnancy
rates [17]. In women with a septate uterus, resection of the
septum is performed as standard worldwide. Observational
studies suggest that surgery improves reproductive outcome
in women with a septate uterus, but this has yet to be sub-
stantiated by randomised controlled trials that are currently
underway [18, 19]. The rationale behind septum resection
assumes that the septum is composed of an entirely differ-
ent structure than the normal uterine wall [20, 21]. There-
fore, implantation in the septum would hypothetically lead
to poorer reproductive outcome in comparison to embryos
that implanted in the lateral uterine wall. The foundation for
this theory is meagre as knowledge about the pathophysiol-
ogy of the intrauterine septum and its possible relation to
impaired reproductive outcomes in women with a septate
uterus is limited [22].

The unicornuate uterus is unique among Miillerian ab-
normalities in that the influence for abnormal development
is unilateral (fig. 1) [12, 17]. The unicornuate uterus is the
rarest of the uterine abnormalities accounting for 0.3-4%
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of the uterine abnormalities. This broad range is due to the
varying clinical presentations and symptoms leading to
evaluation. Asymptomatic patients are frequently undetec-
ted. One series of asymptomatic patients studied hystero-
scopically for nonreproductive loss describes an incidence
of 0.3%. The incidence increases to 3.5-4% with increas-
ingly significant history. The unicornuate uterus and rudi-
mentary uterine horn are frequently detected as part of an
evaluation for infertility and repeated pregnancy loss or the
assessment of chronic and recurrent pelvic pain when an
obstructive uterine horn is present [23].

Rudimentary uterine horn. The presence of a
rudimentary uterine horn does not influence pregnancy
outcome when the pregnancy is in the unaffected
hemiunicornuate uterus [24]. Management of the uterine
horn depends on the presence or absence of functioning
endometrium within the horn [25]. Conventional teaching
held that a rudimentary horn regardless of functionality
should be removed because of an adverse influence on
pregnancy outcomes when the pregnancy occurred in
the normal hemiuterus. Contemporary management
is more selective and based on better, outcome-related
data. Excision of the uterine horn without a functioning
endometrium attached to the unicornuate uterus merely
to enhance obstetric outcomes is not warranted. When no
functioning endometrium is demonstrated, no intervention
is warranted. When functioning endometrium is present,
excision should be considered particularly if there is a
haematometra. The uterine horn may end bluntly or taper
and end in an atretic cervical stump without a functional
endocervical canal. These obstructions may also be part
of a more complex and broader spectrum of anatomical
changes [26].

Bicornuate uterus. A word-regarding nomenclature
describing this configuration is warranted. There are
three variations in this configuration and include one or
two cervices (bicornuate unicollis and bicornuate bicollis,
respectively) and a variable degree of cavity division (partial
or complete) associated with the external configuration of
two distinct structures. The term ‘didelphys’ is sometimes
used as a generic term and refers literally to two horns.
Precise nomenclature regarding this classification of uterine
malformations should include a designation regarding the
status of the cervix [27]. The degree of failed unification
can be quite variable when there is partial fusion of the
uterine horns and persistence of a cleft or division along the
external contour of the uterus (bicornuate, or literally two
horns). This separation may be restricted to the uterus with
a single cervix (bicornuate unicollis) or extend throughout
the uterus, cervix and vagina (bicornuate bicollis). These
distinctions are recognized in most classification schemes
and are subtle but important. The incidence of bicornuate
uterine abnormalities in all categories ranges from 5 to
30%, depending on history, intensity of evaluation and
imaging technique used [28].

(un)

Material and methods

Was performed a clinical observational retrospective
study of uterine malformations, diagnosed in the Republic
of Moldova. The examination center was selected based on
high access to medical data at a German Medical Center
in Chisinau. Inclusion mandatory criterion was feminine
gender; exclusion criterion was a person with surgical in-
tervention on pelvic floor. Medical data of all patients with
pelvic MRI (1.5-3 tesla) with contrast and without were ret-
rospectively reviewed, from 01.01.2016 to 20.12.2016. The
MRI is also associated with a high sensitivity and specific-
ity. During this time, 190 MRIs were performed according
to the program, 167 MRIs were included in the study, 23
MRIs were excluded, having total or partial hysterectomy
performed. Data were collected from the Clinic of inter-
nal health informational system. The incidence of uterine
malformations per 100000 of population was calculated,
population data were extracted from the national bureau of
statistics (the Republic of Moldova). In 2016 the national
statistic bureau registered 1465175 females.

Results

The age of the examined persons in this study varies
between 6 months and 81 years, with a median age of 32
years. From total of 167 investigated people 15 uterine
malformations were detected, which represent 11.13%.
Among the uterine abnormalities were detected 2 cases of
septate uterus and uterine agenesis, 6 cases of bicorn uterus,
3 cases of didelph uterus and one case of arcuate uterus, and
unicorn.

The incidence of uterine malformations is 1.02 cases per
100000 population. Among disaggregated data of uterine
malformations, the highest incidence was bicorn uterus
with an incidence of 0.41 cases per 100000 of population.
The lowest incidence was calculated for arcuate and unicorn
uterus with an incidence of 0.07 cases per 100000 of
population (tab. 1, fig. 2-8).

Table 1. Incidence of uterine malformation

. % from total Incidence

Uterine studied popula- | Absolute per
malformations A pop 100000
tion .

population
Arcuate uterus 0.60 1 0.07
Unicorn uterus 0.60 1 0.07
Septate uterus 1.20 2 0.14
Uterine agenesis 1.20 2 0.14
Didelph uterus 1.80 3 0.20
Bicorn uterus 3.59 6 0.41
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Fig. 4. Didelph uterus (patient 38 years)

Fig. 3. Arcuate uterus (patient 32 years)

Fig. 5. Uterine agenesis (patient 1 year)

Fig. 6. Bicorn uterus (patient 25 years)

Uterine malformations 11.3 %

M Bicorn uterus I Septate uterus

Unicorn uterus Didelph uterus

B Uterine agenesis M Arcuate uterus
7%

13%

40%

20%

7% 13%

Fig. 8. Proportion of uterine malformations

distributed by type

Fig. 7. Unicorn uterus (patient 42 years)

Conclusions

The incidence of septate uterus is 0.14 cases per 100
thousand of population comparing with the cumulative
incidence of 1.02 cases per 100 thousand of population of
uterine malformations in the Republic of Moldova. It was
determined that the proportion of uterine malformations
in an unselected population in the Republic of Moldova
is 11.13%, and that of the septate uterus is 1.2% from total
investigated persons, data that are similar and correspond
to the international literature. MRI seems to be a very useful
diagnostic tool because it can provide detailed information
about the anatomical condition of the female genital tract.
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