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INTRODUCTION 

Three-dimensional transvaginal ultrasound (3D TVS) 

represents a new technique of imaging. It has the ability 

to register all three imaging planes simultaneously as well 

as to visualize surfaces three dimensionally. Three-

dimensional TVS enables visualization of the uterus in 

the coronal plane,
 
which is rarely seen on conventional 

scans It thus provides a unique diagnostic tool for non-

invasive studies of the uterine morphology and diagnosis 

of congenital uterine anomalies.
1-3

 The coronal plane of 

the uterus is used to visualize both horns of the 

endometrium and the cervix at the same time.
4
 Also, 

improves the visualization of possible interactions 

between structures such as uterine fibroid sand polyps.
5
 

The frontal plan of the uterus also offers marked 

improvements for studying uterine malformations, 

especially in cases of infertility.
6
 3D TVS is helpful in 

delineation of intracavitary adhesions and determination 

of their location that assists in surgical planning.
7
 In 

addition, by 3D ultrasound more precise anatomical 

sections for exploring the endometrial cavity; the 
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ABSTRACT 

Background: Three-dimensional transvaginal ultrasonography (3D TVS) represents a new technique of imaging and 

provides a unique diagnostic tool for non-invasive examination of the uterine morphology and diagnosis of congenital 

uterine anomalies. In this study the clinical value of 3D TVS in diagnosis of uterine cavity abnormalities were 

evaluated. 

Methods: A prospective of diagnostic accuracy study included 226 patients with various clinical presentations; 

infertility, recurrent pregnancy loss, menstrual disorders and post-menopausal bleeding with suspected uterine cavity 

lesions or abnormality on two-dimensional (2D) TVS or hysterosalpingography (HSG). After taking consent, all 

patients were subjected to history taking, clinical examination, 3D TVS evaluation, magnetic resonance imaging 

(MRI) and finally endoscopic examination. 

Results: The 3D has 98% accuracy in infertile women in comparison to 87% for MRI. While with recurrent 

pregnancy loss, Concordance was 96% correct for 3D and 78% for MRI. The women with abnormal uterine bleeding, 

the accuracy of 3D was 100%, while with MRI was 74%. The sensitivity of 3D TVS was 97.8% and 100% 

specificity, positive and negative predictive value. While the sensitivity, specificity, positive and negative predictive 

values for MRI were 89.3%, 64%, 70.4% and 86.3% respectively. 

Conclusions: 3D TVS appears to be extremely accurate, less expensive and a rapid examination for the diagnosis and 

classification of uterine anomalies, more than MRI. Thus it may become the only mandatory step in the assessment of 

the uterine cavity. 
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relations of myomata and their possible encroachment on 

the cavity, the diagnosis of endometrial polypi and the 

measurement of endometrial volume rather than thickness 

in cases of abnormal uterine bleeding.
8
 3D TVS 

represents a useful alternative, for lower cost & better 

tolerance by the patient. It provides images of a very 

similar quality of those of MRI.
9
 A combined 

hysteroscopic and laparoscopic evaluation of uterine 

morphology and contour has been the most widely used 

method, but remains an invasive procedure that should no 

more be used as gold-standard. More recently, 3D TVS 

has been reported to have a very high accuracy rate in 

diagnosing congenital anomalies.
10

 It is a non-invasive 

and reproductive procedure that assesses both the internal 

and external contour of the uterus by displaying the 

coronal plane of the uterus.
11

 It is now more and more 

recommended as the first diagnostic step in the 

assessment of the uterine cavity.
4
 Saline infusion of the 

uterus has been used to improve the internal delineation 

of the uterine contour.
12

 Pelvic magnetic resonance 

imaging (MRI) has also been advocated for the non-

invasive diagnosis of uterine anomalies
13

. This study was 

done to evaluate the clinical value of 3D TVS in 

diagnosis of uterine disorders in patients with different 

gynaecological complaint. 

METHODS 

A prospective study of diagnostic accuracy was 

conducted at the Obstetrics and Gynecology Department 

of Qena University Hospital at the period between 

January 2012 and April 2014. The study included 176 

patients in the age group between 18-73 years. Various 

clinical presentations were encountered in the study 

group including; infertility, recurrent pregnancy loss 

(RPL), menstrual disorders and post-menopausal 

bleeding. All patients who were suspected to have a 

uterine cavity lesion or abnormality on two-dimensional 

(2D) TVS or hysterosalpingography (HSG) were 

encountered. After taking consent, all patients were 

subjected to history taking, clinical examination, 3D TVS 

evaluation, MRI and finally operative endoscopy. 

Technique 

Each patient was examined by using two dimensional B-

mode transvaginal ultrasound 7.5 MHz mechanical probe. 

A systematic examination include; the assessment of the 

uterine position, size, and morphological characteristics. 

The ultrasound system equipped with an endovaginal 

volume probe (SonoAce X8, MNT17 X8) with a 

frequency of 5 to 9 MHz, was used for all 3D TVS. After 

visualizing the uterus in the 2D TVS longitudinal plane, a 

volume was acquired by the automatic mechanical sweep 

of the electronic transducer. To enhance the visualization 

of the malformation, sono-hysterography (3D SHG) was 

performed for each patient. The 3D sono-hysterography 

was carried out by the intrauterine injection of an isotonic 

saline solution 20 mL, and a second volume will be 

acquired. The volumes were then being displayed in the 

multi-planar view. This rendering modality allows 

analysis of the volumes in 3 orthogonal planes and 

obtains the coronal view showing the external and the 

fundal contours of the uterus. The uterine structure was 

studied on the basis of the coronal view information and 

with the interstitial portions of fallopian tubes used as 

reference points. The study was approved by the ethical 

committee of the Qena university hospital and written 

consent was taken from all participants. 

Statistics 

Results were analysed using sensitivity (SE), specificity 

(SP), positive predictive value (PPV), negative predictive 

value (NPV) and positive and negative likelihood ratios 

(PLR, NLR). All statistical calculations were done using 

Microsoft Excel® and SPSS® (Statistical Package for the 

Social Science) (Version 16.0 SPSS Inc. (Chicago, IL). 

RESULTS 

Table 1: Accuracy of 3D in diagnosis of uterine 

abnormalities in patients with infertility. 

Findings 3D SHG MRI Endoscopy 

Bicornuate 

uterus 

11 16 11 

False 

positive 

- 5 - 

Septate 

uterus 

16 14 16 

False 

positive 

- 0 - 

Submucous 

fibroid 

19 26 19 

False 

positive 

- 7 - 

Fibroid 

polyp 

31 25 31 

False 

positive 

- 0 - 

Intrauterine 

adhesions 

8 6 10 

False 

positive 

0 0 - 

Concordance 

with 

endoscopy 

85/87 

(98%) 

76/87 

(87%) 

87/87 

(100%) 

As regard to the gynaecological complaints the clinical 

presentations of the patients need skills for evaluation so, 

familial contact with the easy non-invasive techniques 

with less cost is helpful to catch the diagnosis. 176 

patients were diagnosed by endoscopy to have uterine 

cavity abnormalities from 226 patients those were 

suspected to have uterine abnormalities. In our study the 

most frequent clinical gynaecological presentation was 

the infertility (50%) followed by the abnormal uterine 
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bleeding (29%), while those with recurrent pregnancy 

loss were 21%. 

Table 2: Accuracy of 3D in diagnosis of uterine 

abnormalities in patients with recurrent pregnancy 

loss. 

Findings 3D SHG MRI Endoscopy 

Bicornuate 

uterus 
4 9 4 

False 

positive 
- 5 - 

Septate 

uterus 
18 14 18 

False 

positive 
- 0 - 

Submucous 

fibroid 
11 17 11 

False 

positive 
- 6 - 

Fibroid 

polyp 
9 6 9 

False 

positive 
- 0 - 

Intrauterine 

adhesions 
6 4 8 

False 

positive 
- 0 - 

Concordance 

with 

endoscopy 

48/50 

(96%) 

39/50 

(78%) 

50/50 

(100%) 

The 3D TVS has 100% accuracy in diagnosis of the 

congenital anomalies, submucous fibroid and fibroid 

polyp in comparison to the laparoscopy and hysteroscopy 

while it has a false negative 2 cases in diagnosis of the 

intrauterine adhesions in infertile patients. The magnetic 

resonance imaging concordance with endoscopy was 

87% (Table 1). 

Table 2 shows the concordance between 3D TVS and 

endoscopy was verified in 42 cases with congenital 

anomalies, submucous fibroid and fibroid polyp, the 

diagnosis was 100% correct. 6 cases with intrauterine 

adhesions were diagnosed by 3D TVS with correct 

diagnosis 6/8 patients (75%) with 2 false-negative cases. 

Magnetic resonance imaging was obtained in all 50 cases 

and the correct diagnosis was 39/50 patients (78%).  

The present study included 39 patients complaining of 

abnormal uterine bleeding. The most common bleeding 

pattern was menorrhagia (40%) followed by 

menometrorrhagia (22.8%) then metrorrhagia (34.2%) 

then polymenorrhoea (2.8%). 3D TVS were detecting 21 

myomas and 18 polyps with correct diagnosis 100%. 

Magnetic resonance imaging detected 26 myomas and 13 

polyps with accuracy 74% (Table 3). 

The accuracy of the 3D TVS in the diagnosis of uterine 

disorders in patients with different gynaecological 

complaint nearby similar to the endoscopic diagnosis 

(Figure 1). The sensitivity of 3D TVS was 97.8% and 

100% specificity, positive and negative predictive value. 

The sensitivity, specificity positive and negative 

predictive values for MRI was 89.3%, 64%, 70.4% and 

86.3% respectively. 

Table 3: Accuracy of 3D in Diagnosis of uterine 

lesions in abnormal uterine bleeding. 

Findings  3D SHG MRI Endoscopy 

Submucous 

fibroid 
21 26 21 

False 

positive 
0 5 - 

Endometrial 

polyp 
18 13 18 

False 

positive 
0 0 - 

Concordance 

with 

endoscopy 

39/39 

(100%) 

29/39 

(74%) 

39/39 

(100%) 

 

Figure 1: Concordance between 3D TVS and MRI 

with endoscopy in different gynecological complaints. 

DISCUSSION 

The 3D TVS considered an easy and non-invasive office 

procedure. Furthermore, it visualizes the frontal (coronal) 

plane of the uterus.
14

 Congenital uterine anomalies are 

associated with an increased risk of repeated first and 

second trimester miscarriage and preterm delivery.
15

 The 

purpose of our study was to compare transvaginal 3D 

sonohysterography and MRI with endoscopy as a 

standard tool in the diagnosis of uterine abnormalities in 

patients with different clinical presentations. 176 of 

patients from 226 patients evaluated were included in our 

study 50% of them were infertile. 

Our results were compared to the gold standard 

hysteroscopy and laparoscopy and this explains why 
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intramural fibroids were not included in the overall 

accuracy of our diagnostic techniques. This elicits the 

importance of TV ultrasound as the primary diagnostic 

technique for uterine abnormalities such as myomas and 

adenomyosis. The added benefit of saline injection 

sonohysterography in the diagnosis of uterine 

abnormalities has been well documented in our results 

showing a much higher accuracy of 3D 

sonohysterography as compared to MRI; 98% versus 

74% in patients with infertility, in RPL accuracy was 

96% versus 76% while in those with uterine bleeding 

100% for 3D versus 74% for MRI. 

The favourable results suggesting that three dimensional 

sonography offered 100% specificity for the exclusion of 

uterine anomalies and was able to differentiate between 

the different anomalies.
6
 In our study, 3D TVS showed 

high SE (97.8%) and SP (100%) for the detection of 

uterine cavity anomalies. Clinically, many women 

presenting with fertility problems are found to have 

Asherman’s syndrome during routine infertility work-up. 

The data obtained from three dimensional ultrasound 

correlates more closely with the character and extent of 

Asherman’s disease, it could be a helpful tool in 

predicting fertility outcome postoperatively.
16

  

Our data confirm that 3D TVS were extremely accurate 

for the diagnosis and classification of septate and 

bicornuate uterus. Concordance between ultrasonography 

and hysteroscopy/laparoscopy concerning the type of 

anomaly was verified in all the cases. As the most 

commonly used methods for investigating suspected 

congenital anomalies, neither hysterosalpingography nor 

hysteroscopy enable the accurate evaluation of the uterine 

fundus. In comparison with hysteroscopy, the accuracy of 

3D ultrasonography in the screening of congenital 

anomalies was 100%.
11,17

  

MRI offers a non-invasive approach of assessing the 

internal and the external contour of the uterus with a high 

degree of concordance between 3D ultrasonography and 

MRI in the diagnosis of uterine malformation.
18

 In our 

study, only 74% accuracy in patients with infertility, 

while in those with RPL diagnoses were 76% correct and 

those complaining from abnormal uterine bleeding, the 

accuracy was 74% with MRI. The diagnosis of synaechae 

was the main factor in decreasing the accuracy values for 

3D TVS and MRI exclusion of the synaechae the 

accuracy of the 3D TVS was 100% for all uterine 

anomalies with different complaint. 

The prevalence of septa in patients who have had 

recurrent pregnancy loss is well known, with reported 

spontaneous abortion rates from 26% to 94%.
19

 MRI has 

emerged as an excellent technique for evaluation of 

mullerian duct anomalies (MDAs).
13,20

 The efficacy of 

MRI for MDA evaluation with an overall accuracy of 

100%, 3D ultrasound has the advantage over MRI as it is 

less expensive and better tolerated by patients.
18

 3D 

ultrasound aided us to make measurements of the septum 

such as length and thickness. The volume of the cavity 

can be calculated as well as the study of septal 

vascularization, which can affect fertility prognosis, thus 

helping the choice of treatment.
4
 As 3D TVS becomes 

more common and the physicians more skilled in 

evaluating uterine volumes, 3D TVS will be the reference 

standard for the diagnosis of MDAs.
21

 The 3D TVS 

appears to be extremely more accurate than MRI for the 

diagnosis and differentiating septate and bicornuate 

uterus.
22

  

The main pathology findings in patients with abnormal 

uterine bleeding were endometrial polyps (45.9%) and 

submucous myomas (28%),
2
 these findings were 

comparable with our findings which detected 21 myomas 

and 18 polyps with correct diagnosis 100% by 3DTVS, 

while MRI detected 26 myomas and 13 polyps with 

accuracy 74%. Thus, computerized reconstruction of 3D 

hysterosonography may in the future support the use of 

3D ultrasound in characterization of intrauterine lesions. 

Hysteroscopy is an important method for the diagnosis of 

intrauterine pathology in several gynaecologic 

complaints. However, diagnostic hysteroscopy is an 

invasive and costly procedure, which may be associated 

with risks.
23

 3D TVS has been commercially available 

and this technique allows detailed evaluation of pelvic 

organs. Also, the sensitivity of 3D TVS was 97.8% and 

specificity, positive and negative predictive value was 

100%, which were higher than the values for MRI 

(89.3%, 64%, 70.4% and 86.3% respectively). 

CONCLUSIONS 

3D TVS appears to be extremely accurate, less expensive 

and a rapid examination for the diagnosis and 

classification of uterine anomalies, more than MRI. So, 

enables the clinician to assess uterine morphologic 

characteristics completely, thus alleviating the need for 

invasive and costs tests. Thus 3D TVS may become the 

only mandatory step in the assessment of the uterine 

cavity in patients with a different gynaecological 

complaint. 
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