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Abstract

The review covers the recently published research regarding the assessment of congenital mullerian anomalies 
by means of 3-dimensional transvaginal ultrasound. It is a plea toward standardization, defining diagnostic criteria, 
specifying the diagnostic methods and screening on daily basis with 3D ultrasound for congenital uterine anomalies. 

Many debates surrounded the most appropriate approach of mullerian anomalies diagnosis. In congenital uterine 
anomalies 3D ultrasound is critical in reaching the correct diagnosis. Before the routine use of 3D scanning for uterine 
anomalies is recommended, research should be dedicated to reproducibility of the diagnosis of uterine abnormalities. 
“Volumetric criteria” for the diagnosis of female genital anomalies should probably be elaborated, because we still face 
the lack of agreement in regards to diagnostic standards. There is very limited information on the reproductive risk 
associated with an incidental diagnosis of congenital uterine anomaly and the true prevalence in general population 
in not known. In order to achieve this objective, a relatively large amount of data needs to be collected. Uterine 
anomalies being rare, this can only be achieved by establishing a wide international collaboration involving a large 
number of research centers. 3D ultrasound is the only diagnostic method available to facilitate such collaboration. 
By submitting the archived 3D volumes, the operator dependence, the subjective bias in the assessment of uterine 
morphology and the selection bias would be almost completely eliminated.

3D ultrasound represents the most major development in gynaecological ultrasound imaging, providing a unique, 
very different way of displaying ultrasound data.

Keywords: Screening; Songenital uterine anomalies; Mullerian
anomalies; 3-Dimensional ultrasound; Routine care

Background
Congenital malformations of the female genital tract are common 

miscellaneous deviations from normal anatomy. Pioneers in the field 
published comparative studies between 2D, 3D and HSG with regards to 
the assessment of uterine anomalies since the 90s (speaking of “planar 
reformatted sections”) [1]. Since long before that, uterine congenital 
anomalies have been associated with infertility, recurrent pregnancy 
loss, prematurity and other obstetric complications which increase 
perinatal morbidity and mortality rates [2,3,4], malpresentations, 
cervical incompetence [5], abruptio, whereas in others, these uterine 
malformations are asymptomatic [6,7]. Still, recognition of this group 
of congenital anomalies is far from clear.

Methods of Investigation of Mullerian Anomalies
Hysterosalpingography

The oldest investigation used to assess the shape of the uterus is 
Hysterosalpingography (HSG). For decades, it was considered the 
gold standard, being the pillar of sterile patients’ management plan. As 
years went by, many disadvantages of HSG became apparent, and this 
method is nowadays considered almost entirely outdated:

It has a low accuracy, assessing the endoluminal contour only, and 
not the external contour. Thus, has no potential to discriminate between 
the septate and bicornuate uter, two entities with radically different 
prognosis and treatment. It was reported with a 44.4% sensitivity [8] 
and 55% accuracy  (Figure 1) [9,10].

It has the ability to characterize patent canals only. Expose patients 

to ionizing radiation, ovaries receiving a small dose of radiation. 
Although Karande indicate [11] that the level of radiation exposure is 
well within established margins of safety, the risk to the unfertilized 
ova is unknown. This is important, because these are typically young 
women and with reproductive difficulties.

A procedure-related pain occurs in up to 72% of patients 
undergoing HSG for the investigation of infertility [12]. The procedure 
may be complicated by pelvic inflammatory disease, especially if 
there is evidence of tubal disease when the test is performed. This is 
present in many cases, and especially if there is immunologic evidence 
of Chlamydia trachomatis [13]. It is highly operator-dependent. 
Depending on the setting, in many cases is not performed by a 
gynaecologist, the ideal observer for interpretation of the images.

Carries a high risk for allergies (induced by the contrast agents 
used) [14].

Due to tubal spasm, it does not always accurately assess the 
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tubes (intravenous administration of scopolamine or rotation of the 
investigation bed is sometimes necessary) [15]. The main advantage of 
HSG is allowing concomitant assessment of tubal patency.

Combined laparoscopy and Hysterosalpingography

Until 2000, the combined use of laparoscopy (LSK) and hysteroscopy 

(HSK) was considered the gold standard for diagnosis of mullerian duct 
anomalies, due to the capabilities to assess the external and internal 
contour, respectively (Figure 2)  [16-20]. Still, in many cases the two 
investigations are separately performed by different operators, and thus, 
the diagnosis accuracy may be influenced.

Figure 1: The two images depict a partial septate uterus, using 3D US TV (using the OmniView facility polyline)- in a, and HSG - in b. It is easy to see the 
advantage of 3D US, which allows the correct diagnosis, by the visualisation of the external contour (highlighted with red arrows).

Figure 2: Example of a unicornuate uterus with non-communicating residual horn.  
In a – 3D TV US reconstruction of the coronal plane of the rudimentary left horn. Highlighted with red arrow – the distal edge of the small cavity, which ends abruptly.  
In b – the typical image of a unicornuate uterus, in this case the right hemiuterus.  
In c – intraoperative images that confirmed the 3D US suspected anomaly (LSK). The dye test also confirmed the non-communicating left horn (the colorant dye 
exteriorised from the right tube only)
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Histeroscopy alone

Lately, the accuracy of HSK alone has been severely questioned. 
Although used by some researchers as a gold standard for the 
examination of the cervical canal and internal aspects of the uterine 
cavity, HSK does not provide any information on the myometrial layer, 
nor on the width/length of a uterine septum in septate uteri. Moreover, 
at times, it is difficult to assess the shape of the uterus, especially in the 
absence of a device that offers panoramic views, and especially in uterus 
that associate evolving diseases (Figure 3).

Limitations of traditional methods of investigation

Both HSG and HSK are limited in the assessment of the uterine 
cavity and are unable to differentiate reliably between the septate, 
subseptate, arcuate, and bicornuate uterus. Even when these methods 
are combined with LSK, the diagnosis relies on the subjective 
impression of the clinician rather than strict diagnostic criteria. This 
aspect is important in cases with just a small indentation of the external 
contour, which is critical in the bicornuate uterus.

With that approach (LSK and HSK), subtle differences in uterine 
morphology may be very difficult to assess, and the only way to describe 
uterine anomalies is by using 3DUS.

3D ultrasound

The first publications in regards to the potential of 3D of 
confirming the internal structure of the uterus, as seen by means of 
histerosalpingography (HSG), date back to 1995. In one of the early 
pioneering studies, Campbell et al. Found agreement between 3DUS 
and HSG in all cases, and moreover, considered that 3DUS further 
aided the differential diagnosis between the subseptated and bicornuate 
uteri, because of the ability to assess the external contour [1]. With the 
3D TV technique, it is always possible to obtain the coronal view of the 
uterus, which is usually lying perpendicular to the ultrasound beam 
[21,22]. The analysis of uterine morphology should be performed in 
this standardized plane using, the interstitial portions of the Fallopian 
tubes as reference points. An even more comprehensive evaluation of 
uterine morphology has become feasible by transvaginal ultrasound 
(TV US). 

With 3D TV US, both the external contours and internal 
morphology of the uterus may be displayed on the coronal plane, and 
the presence and type of uterine anomaly may be accurately detected 
(Figures 3-5). 

3DUS overcomes all limitations, by providing the coronal view of 
the uterus, which can rarely be seen so clearly, even when using MRI 
(due to the relatively small size of the normal uterus). The coronal 

Figure 3: Same uterus, explored by HSK (a and b), LSK (c and d), 2D (e) and 3D US TV (f). After the HSK and LSK (performed by the same observer) the diagnosis 
was “unicorn uterus”, due the circumstances that only one of the tubal ostia was visible, and due to the particular external shape seen. Focal adenomyosis seen at 
HSK (white arrows). The TV US (2D and 3D) confirmed the profound abnormal shape of the corpus (most probably a congenitally normal shape), highlighting the 
severe form of adenomyosis. In this case the severe asymmetry and distortion of the external and internal contour are acquired secondary to the adenomyosis process.
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view enables the clinician to examine both the endometrial cavity and 
uterine fundus, thus providing all information necessary for a complete 
assessment of uterine morphology [23-27]. Measurements of uterine 
septum and other features of uterine anomalies allow the possibility of 
comparisons between the degree of uterine distortion and reproductive 
outcomes [26,27].

Raga et al, made one of the first attempts to correlate the mullerian 
anomalies with their reproductive impact, in a retrospective research 
[28]. In a study on almost 3200 patients that had been investigated with 
HSG and laparoscopic (LSK)/open surgery, mullerian anomalies had 
a 4% overall incidence: 3.8% in fertile woman, 6.3% in infertile ones 

and 2.4% in sterility cases. He also found that the most frequent type 
of the various anomalies is the septate and arcuate uterus. Based on the 
chances of having a living child (in unicornuate and didelphys uterus 
37-40%, in bicornuate and septate 62.5%, arcuate-82.7%), he concluded 
that the arcuate uteri is a mild form of mulllerian anomaly and has no or 
very little impact on the reproductive outcome. Later studies confirmed 
a 3-4% incidence, with less than half of cases having clinical symptoms  
(Figure 6) [7]. Many subsequent studies on the classification of uterine 
morphology also reported high levels of agreement between 3D US, 
HSG and LSK  (Figure 7) [1,8,9,16-20].

In our view, screening with 3DUD TV for uterine anomalies should 

Figure 4: Examples of normal shaped uterus.
The external contour (red arrows) and the interostial line (blue line) highlighted - in image a.
Enhanced image (by using VCI – volume contrast imaging) - in b.

Figure 5: Various shapes of partial septate uteri (in a – a long and thinner septum, in b – a shorter and thicker one).

Figure 6: At times a large (long and thick) longitudinal septum may be paucisymptomatic, as in this case, in which the  severe congenital anomaly was missed 
throughout the preconception period and throughout the entire pregnancy and represented an intraoperative surprise (a) (emergency C-section for obstructed labour). 
In b – long term follow-up images (after the second C-section).

a
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be part of routine clinical investigations of women presenting for 
gynecology visits, regardless the history of all mentioned above.

Conventional methods (HSG, HSK, LSK) should be restrained 
as second line investigations, due to the circumstance that all these 
methods are invasive and inaccurate, involving the subjective 
impression of the operator performing the test.

3D TV US has become nowadays the method of choice in assessing 
the uterus, due to many reasons and having distinct advantages over all 
other techniques:

Allows the visualization of the coronal plane of the uterus, 
critically important for the congenital uterine anomalies diagnosis, and 
impossible to achieve in 2D US (Figures 8 and 9).

Figure 7: Example of a case of recurrent miscarriage (the third missed abortion). The case was known as having a complete septate uterus. All pregnancies were 
located in the right hemiuterus.

Figure 8: The pictogram (in a and in b – the same image) highlights the capability of 3D TV US to demonstrate simultaneously the internal (yellow line) and the 
external contour (red line) of a completely normal uterus.

Figure 9: Example of unicorn uterus.
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Is accurate and reliable, providing exceptionally clear high 
resolution frontal view of the uterus and its anatomical details, 
including details on the uterine walls, the assessment the relationship 
between endometrium and myometrium of the uterine fundus and 
depicts cornual angles, offers the accurate simultaneous assessment 
of both internal and external contour of the uterus. Is non-invasive 
(thus extremely well tolerated), Have no side-effects, so it is repeatable, 
is cost-effective, is simple, and the learning curve is abrupt and short, 
due to higher resolution and convenience of the systems used in daily 
practice. Offers fast results (as the matter of fact instant results), is 
objective (offers measurable and reproducible measurement of different 
features) Carries no anaesthetic or surgical risks, Implies no ionizing 
radiation, it is an outpatient (office) procedure, Images are not affected 
by bowel peristalsis. Has a continuously wider availability worldwide. 

Allows storage of volume data (useful in retrospective analysis, 
network consultation and exchange of the data, interactive review at 
any time without presence of the patient, reduction of the imaging 
time);

Has the characteristic of multiplanar capability, rotation and 
magnification, enabling an unlimited number of scan planes for 
detailed exploration of the uterine cavity; Delineates the entire cervical 
canal (Figure 10).

The reasons mentioned above upgrade the 3D TV US to the ideal 
diagnostic modality, the basic imaging method, to asses in detail the 
complete uterine morphology. 

3D TV US has very few disadvantages: the operator-dependency 
(common in every imagistic technique) and the rare situation of 
complete transversal vaginal septa, in which it is impossible to be 
performed.

Enhancing the amount of information with sonohisterography (SHG) 
and ambulatory mini-HSK is reasonable, since they can provide additional 
information, especially in cases with associated endometrial focal lesions 
(Figure 11). Hysterosalpingo-contrast-sonography (shortened to HyCoSy) 
is a safe and reliable alternative to the conventional HSG, using no radiation 
or iodinated contrast material, but an agitated saline/air mixture [12]. If a 
non-iodinated contrast foam agent (called ExEm Foam) is used, the test is 
referred to as a HyFoSy procedure. These techniques offer information on 
the tubal patency also.

Magnetic resonance imaging alone

Magnetic resonance imaging (MRI) has been considered by some 
groups the ideal method to assess congenital mullerian anomalies, 
having the additional benefit to asses associated anomalies in other 
systems [29]. Still, from the point of view of a gynaecologist, it carries a 
number of drawbacks also:

Contrary to the visualization in ultrasound, in MRI, the 
myometrium is not seen as a homogeneous smooth muscle mass, but 
is divided into two different structural and functional entities: the 
internal myometrium or junctional zone (JZ), ontogenetically related 
to the endometrium and functionally important for reproduction, 
and the outer myometrium, which is seen as a larger hypodense 
zone. This difference may influence critically the way that MRI allows 
classification. It is an expensive method. Has a low availability. Implies 
an important discomfort for the patient. Has not an adequately proven 
accuracy (Class III method by Saravelos) [23].

Has a much lower resolution (mainly due to the size of normal 
uterus and bowels movements) if compared to 3D US (Figure 12). There 
are different safety regulations in each country. Images are affected by 
bowel peristalsis. For all these reasons, MRI should be probably kept for 
research, especially for cases of complex anomalies.

The Diagnostic Methods Classification
Based on their diagnostic accuracy, the diagnostic methods have been 

categorized, in an exceptionally important paper [23], into four categories:

Class Ia-Those that are capable of identifying mullerian duct 
anomalies (MDA) and classifying them into appropriate sub-types with 
an accuracy of >90%: 3DUS; HSK+LSK; SHG. 

Figure 10: Example of complete septate uterus with duplication of cervical 
canal (double uterus, double cervix). The 3D TV US is able to demonstrate 
both cervical canals also.

Figure 11: Example of normal uterus. The internal contour is better delineated 
if using the HyCoSy technique.
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Class Ib-Those that are capable of identifying MDA with an 
accuracy of >90% without being able to classify them into appropriate 
sub-types: HSK alone.

Class II-Those that are capable of identifying MDA with an accuracy 
of <90%: HSG; 2DUS.

Class III-This includes the investigations whose diagnostic accuracy 
in identifying MDA still not exactly known: MRI.

Nevertheless, this classification of the methods used will probably 
suffer changing in the foreseeable future, each method being in the 
midst of rapid evolution.

Screening (in low risk population) for mullerian anomalies in 
general should imply an MRI exam, due to associations. This cannot 
be used as a screening tool. Just the opposite, screening with 3D for 
uterine corpus anomalies, is easy, cheap, and feasible. This approach 
should be preferred, because mullerian anomalies that avoid the corpus 
are extremely rarely seen, and because an impact in obstetrical outcome 
is expected to be found in this particular subgroup, with corporeal 
changes in shape and amount of surface available for carrying a full 
term pergnancy. To highlight the type of corpus distortion that may be 
encountered in everyday practice, we review below the main congenital 
uterine anomalies classification systems used nowadays.

Congenital Uterine Anomalies Classification Systems
In recent years, the field of congenital mullerian anomalies has 

become a “field of battle”, researchers involved in this area being equally 
passionate and defending many proposed classification systems.

The most heated debates concerned two classification systems: 
the classic AFS/ASRM (AFS=American Fertility Society, later 
named ASRM=American Society for Reproductive Medicine) 
classification system and the much newer proposal from ESHRE/ESGE 
(ESHRE=European Society of Human Reproduction and Embryology, 
ESGE=European Society of Gynaecological Endoscopy).

Classification systems are extremely useful and necessary for organizing 
any kind of knowledge, especially medical knowledge. In medicine, 
categorization enables a better understanding of disease processes, as well 
as more effective diagnosis and treatment. The acceptance of a system 
indicates its ability to effectively correspond to the needs of the clinicians in 
understanding, diagnosing, and treating patients.

The AFS (American Fertility Society) (1998), based on the previous 
work of Buttram and Gibbons (1979), classified the anomalies of the 
female reproductive tract into groups according to the degree of failure 
of normal development with similar clinical manifestations, treatment, 
and possible prognoses for their reproductive performance [30]. 
The various Müllerian anomalies are the consequence of four major 
disturbances in the development of the female genital system during 
fetal life:

1. Failure of one or more Mu ̈llerian ducts to develop (agenesis, 
unicornuate uterus without rudimentary horn);

2. Failure of the ducts to canalize (unicornuate uterus with 
rudimentary horn without proper cavities);

3. Failure to fuse or abnormal fusion of the ducts (uterus 
didelphys, bicornuate uterus);

Figure 12: Example of a bicornuate uterus, seen using MRI. The two images are identical. They are presented to demonstrate de lower resolution of MRI, if compared 
with 3D TV US. In b image the internal (yellow line) and the external contour (red line) of each hemiuterus are highlighted.

Figure 13: Classification system of mullerian duct anomalies developed by the American Fertility Society (1988)
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4. Failure of resorption of the midline uterine septum (septate 
uterus, arcuate uterus).

Hereby we present the well-known AFS classification system, used 
worldwide since its publication (Figure 13).

The main drawback of the AFS classification system is that it does 
not specify either morphological features or diagnostic methods to 
describe the uterine morphology. All reports using it are based on the 
subjective assessment of the operators.

Due to the numerous debates on the differentiation of septate from 
bicornuate uteri, in 2004, Troiano and his team published a new 3D US 
based method, with the purpose to help this delineation [31]. It is not 
yet widely used, and has not yet been clinically validated (Figure 14).

Below we present the new ESHRE/ESGE classification system, 
published in 2013  (Figure 15) [32].

The ESHRE/ESGE classification system claims many advantages 
over the old AFS one [32-35]:

It is based on a high number of experts and their opinion. It is based 
on anatomy. It has mainly clinical orientation. May be the starting point 
for the development of guidelines for diagnosis and treatment.

Cervical and vaginal anomalies are classified independently into 
sub-classes.

Anomalies are sorted in the classes and subclasses according to 
increasing severity [32-37].

Still, its clinical value is questioned [33-44], it needs to be proved in 

everyday practice, and it has not yet gained validation and generalization. 
The absence of arcuate uterus from the new classification system has 
been repeatedly commented; some groups supported the notion that 
even very small deformities of the uterine cavity (arcuate uterus) could 
be associated with poor pregnancy outcome. However, it was pointed 
out by the ESHRE/ESGE group that until now the term arcuate was 
quite confusing, and it included patients with different degrees of 
uterine deformity, even partial septa, since its definition is not clear at 
all (Figures 16 and 17). The group highlights the necessity to have clear 
definitions, based on the experience gained from the application of the 
AFS system. 

Differentiation between arcuate and septate uteri was traditionally 
carried out in the coronal plane. While both types of uterus have a 
normal contour, in arcuate uterus the fundal indentation appears as an 
obtuse angle at the central point, with a depth of up to 1.5 cm, whereas 
septate uterus is characterized by a fundal indentation with an acute 
angle at the central point, with a depth of 1.5 cm or more [35].

Why a Conventional Accuracy Study is Impossible
The most important problem of accuracy studies is that there is no 

true “gold standard test”. Because such a test would be assessing the 
uterus itself, all others (including the MRI) have many limitations. 
Having the specimen itself is impossible, and, when possible, the uterus 
is usually severely distorted, by intrinsic diseases and/or the surgery 
intervention itself (especially nowadays, with the advances of minimal 
surgery techniques) (Figure 18).

Thus, trying to screen is particularly challenging. 

Figure 14: Classification criteria for US differentiation of septate from bicornuate uteri (Troiano 2004)

Figure 15: ESHRE/ESGE classification of uterine anomalies: schematic representation (Class U2: internal indentation >50 % of the uterine wall thickness & external 
contour straight or with indentation <50 %, Class U3: external indentation >50 % of the uterine wall thickness, Class U3b: width of the fundal indentation at the midline 
>150 % of the uterine wall thickness.
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Why should Use 3D TV US in Screening for Congenital 
Uterine Anomalies in Unselected Population

Although using 3D in assessing the uterus has been advocated since 
many years now, many asymptomatic congenital uterine anomalies 
remain undiagnosed. Investigations such as HSG, HSK and LSK 
would not be warranted in women without a particular indication. 
Nor in women either undergoing sterilization or being investigated for 
non-obstetric reasons such as pelvic pain, ovarian cancer screening, 
abnormal bleeding and suspected fibroids/polyps. Until recently, 3D 
US have been used in selected cases, mainly in fertility centers and in 
case series with obstetrical unfavourable outcome (sterile, infertile and 
subfertile women). Many research groups have reported 3D accuracy 
compared to the established, well-known methods. Yet, in our view, we 

should do the other way around: to consider 3DUS the gold standard 
method, ideal for routine screening and diagnosis, and to report 
accuracy rates for all traditional invasive methods (HSK, HSG, LSK) 
against it, and using it as a gold standard.

A screening policy with 3DUD TV, the ideal method in many 
aspects, for congenital uterine anomalies would be a difficult 
prospective research. In the authors’ view it will eventually be part 
of routine clinical investigations of women presenting for routine 
gynecology visits in the foreseeable future. Still, a huge amount of 
research must be done, to homogenize the technique for performing 
the scan and the measurements, in order to clarify the true incidence 
of uterine anomalies (in low and high risk, symptomatic and 
asymptomatic women) and thus, to be able to clarify the clinical 

Figure 16: The three cases above highlight the difficulties of discerning (by means of the subjective impression of the observer) between a normal uterus, an arcuate 
one and a septate one, especially if the septum is short and thick.

Figure 17: The typical image of an arcuate uterus. The coronal plane was obtained using the OmniView polyline facility, which allows the operator to decide the plane 
elected for demonstration of the coronal plane.

Figure 18: The specimens obtained usually after LSK hysterectomy, after morcellation (a) and transvaginal surgery (b) prevent any use for postoperative diagnosis 
of congenital anomalies.
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significance (especially in “borderline” uterus). The current definitions 
for uterine morphology are still controversial, which is an important 
barrier for studies evaluating the true clinical significance and also the 
effectiveness of interventions for women with such conditions.

Quantitative description of uterine morphology, by far best achieved 
in 3D TV US, may show that not only the type of uterine anomaly, 
but also its severity, may be important in assessing the risk of adverse 
pregnancy outcomes. This could help to refine the classification in 
major/minor anomalies, the selection criteria for surgery, resulting the 
true impact of congenital uterine anomalies on reproductive outcomes 
(which is unknown), and hopefully, in improved long-term outcomes 
in women with uterine anomalies.

In order to achieve this objective, a relatively large amount of data 
needs to be collected. Bearing in mind the rarity of uterine anomalies, this 
can only be achieved by establishing a wide international collaboration 
involving a large number of research centers. 3D ultrasound is the 
only diagnostic method available to facilitate such collaboration. By 
submitting the archived 3D volumes, both operator dependence and 
subjective bias in the assessment of uterine morphology would be 
almost completely eliminated. Until such a study has been conducted, 
we have to face uncertainty about the clinical significance and optimal 
management of congenital uterine anomalies [4,45].

The potential significance of uterine anomalies in the context of 
recurrent pregnancy loss cannot be established without comparisons 
with the low risk population, because all published reports have studied 
different populations, different or non-standardized classification 
systems, having many differences in diagnostic data acquisition 
and being characterized by an extremely difficult to avoid, almost 
mandatory, selection bias.

Very few studies published so far have included a formal assessment 
of diagnostic reproducibility [45]. There is no agreement on the criteria 
to diagnose different types of anomalies in 3D. The need to address 
this issue is clearly illustrated by the large variation in the prevalence 
of uterine anomalies between different studies using three-dimensional 
ultrasound [4,16-18,27,30,45]. These differences cannot be explained 
by the variations in study populations and it is almost certain that 
the researchers used different criteria to diagnose a uterine septum 
(Figure 19). Standardization leads to a less operator-dependency 
of the technique, and this is the reason why we all should aim for 
standardization of uterus examination also. In a screening policy there 
won’t be any sampling bias, since 3D-US would be performed in all 
consecutive cases, not only on those patients whose 2D-US findings 
suggested the presence of a uterine malformation or on those patients 
with associated morbidity (Figure 20). The association of clinical 
exam, 3D TV US, SHG and office HSK may became the gold-standard 
investigation of the female genitalia. This approach would obviate for 
sure the need for diagnostic laparoscopy to assess the fundal indentation, 
making invasive procedures (such as HSK and LSK) beneficial, but in 
conjunction with therapeutic procedures only. Even in developing 
countries like Romania 3D TV US seems to be already a technically 
feasible and commercially available diagnostic procedure. Judging by 
published literature, 3 TV US has achieved a recognized diagnostic 
role that goes much beyond the conventional 2D US and thus deserves 
to be included in routine practice. Health care providers should be 
informed about the established, increasing role being played by 3D US 
in gynecology practice and should be confident about administering 
3D US examination to their patients. Health authorities are being 
required to make significant investments in advanced technology and 
to appropriately equip and digitalize modern obstetrics ultrasound 
laboratories.

Figure 19: An example of bicornuate uterus, associated with hematocervix. The accumulation of menstrual blood is present only in the left cervical cavity, and not 
in the left corpus, nor intravaginal. In a – the sagittal plane, reconstructed by means of 3D TV US surface rendering, in b the pictogram highlighting both contours 
of both hemiuteri (the internal contour – the yellow line, the external contour – the red line, the operculated external os in the left side – the blue line) and in c – the 
clinical image. In c, the white contour is showing the external os of the right hemiuterus. The yellow arrow points a Naboth gland. The black arrow points to the 
hypoplastic cervical external os of the left hemiuterus. The case demonstrates the difficulties encountered in classifying some cases, by any of the classification 
systems proposed (AFS or ESHRE/ESGE).
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Figure 20: Some uteri have a completely abnormal shape, but the configuration is either extremely difficult, or impossible to classify, using the proposed systems. 
These “borderline” uteri raise questions and lead to many controversies between experts. The cases above highlight this situation.

Conclusion and Future Direction Research
In obstetrics 3D US did not fundamentally change the way in which 

ultrasound examination is performed; neither did cause a revolution in 
ultrasound diagnosis.

In congenital mullerian anomalies 3D is critical in reaching 
the correct diagnosis. This is the area where the greatest diagnostic 
improvements did occur.

We should elaborate standard “volumetric criteria” for the diagnosis 
of female genital anomalies, thus using the 3DUS only. Clearly defined 
diagnostic criteria is required in order to examine the reproducibility 
of US diagnosis, because we still face the lack of agreement in regards 
to diagnostic standards. Otherwise there is a high risk of significant 
interobserver variability in the diagnosis of uterine anomalies [24,26,45].

There is very limited information on the reproductive risks 
associated with an incidental diagnosis of congenital uterine anomaly, 
and many asymptomatic cases, and these are the main reasons for 
screening. 

There is also no evidence that surgical correction of an incidentally 
diagnosed uterine anomaly is helpful [46,47]. This direction merits all 
efforts. 3 DUS represents, in our view, the most major development 
in ultrasound imaging, providing a unique, very different way of 
displaying ultrasound data in gynecology. Thus, the option of 3D TV 
imaging should be integrated in all US machines, and large prospective 
multinational studies should be carried out. 
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