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Background: Uterine anomalies can lead to various reproductive issues, 

including abnormal uterine bleeding, recurrent pregnancy loss, and infertility. 

This study aims to compare the diagnostic accuracy of 3D ultrasound and 

hysteroscopy in detecting uterine anomalies as well as acquired uterine 

abnormalities. 

Material and Methods: A prospective observational study was conducted at a 

Public Tertiary Hospital in Kolkata, West Bengal, from February 2020 to 

January 2021 and again at a medical facility of Patna from August’2023 to 

January’2024. A total of 100 women aged 20 to 45 years, with symptoms 

suggestive of uterine anomalies, were enrolled. Each participant underwent 

both 3D ultrasound (TVS) and hysteroscopy. The findings of both diagnostic 

methods were compared to determine their sensitivity, specificity, positive 

predictive value (PPV), negative predictive value (NPV), and overall accuracy. 

Results: 3D ultrasound detected normal uterine anatomy in 64 cases (64%) 

and uterine anomalies in 36 cases (36%).Hysteroscopy identified normal 

uterine anatomy in 58 cases (58%) and uterine anomalies in 42 cases (42%). 

The anomalies detected by 3D ultrasound included septate uterus (14%), 

bicornuate uterus (10%), arcuate uterus (8%), unicornuate uterus (2%), 

didelphys uterus (2%), and other abnormalities (4%). Hysteroscopy identified 

septate uterus (16%), bicornuate uterus (12%), arcuate uterus (10%), 

unicornuate uterus (2%), didelphys uterus (2%), and other abnormalities (5%) 

Comparative analysis showed true positives in 34 cases (34%), false negatives 

in 8 cases (8%), and false positives in 4 cases (4%). The sensitivity, 

specificity, PPV, NPV, and overall accuracy of 3D ultrasound were 81%, 94%, 

89%, 87%, and 88%, respectively. 

Conclusion: While 3D ultrasound is a valuable non-invasive diagnostic tool, 

hysteroscopy remains the gold standard for diagnosing uterine anomalies due 

to its higher sensitivity. Combining both methods can improve diagnostic 

accuracy and patient outcomes. 

Keywords: Uterine anomalies, 3D ultrasound, TVS, hysteroscopy, diagnostic 

accuracy, reproductive health, prospective observational study, Kolkata. 
 

 

INTRODUCTION 
 

Uterine anomalies are structural abnormalities of the 

uterus that can significantly impact a woman's 

reproductive health.[1] These anomalies can lead to 

various complications, including abnormal uterine 

bleeding, recurrent pregnancy loss, infertility, and 

adverse pregnancy outcomes.[2] Accurate and timely 

diagnosis of uterine anomalies is crucial for 

effective management and treatment.[3] 
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Traditionally, hysteroscopy has been considered the 

gold standard for diagnosing uterine anomalies due 

to its direct visualization capability.[4] Hysteroscopy 

allows for a thorough examination of the uterine 

cavity and the identification of structural 

abnormalities with high precision. However, it is an 

invasive procedure, requiring anesthesia and 

carrying potential risks associated with surgical 

interventions.[5] 

With advancements in imaging technology, 3D 

ultrasound has emerged as a promising non-invasive 

diagnostic tool for detecting uterine anomalies.[6] 3D 

ultrasound provides detailed images of the uterine 

cavity and its structures, allowing for the 

identification of various anomalies. It offers the 

advantages of being less invasive, cost-effective, 

more comfortable for patients, and quicker to 

perform compared to hysteroscopy.[7] 

Despite these advantages, the accuracy of 3D 

ultrasound in diagnosing uterine anomalies 

compared to hysteroscopy remains a topic of debate. 

While some studies suggest that 3D ultrasound is 

highly accurate, others indicate discrepancies in its 

diagnostic capabilities, particularly in detecting 

certain types of anomalies. 

This study aims to compare the diagnostic accuracy 

of 3D ultrasound and hysteroscopy in detecting 

uterine anomalies. By evaluating the sensitivity, 

specificity, positive predictive value (PPV), negative 

predictive value (NPV), and overall accuracy of 

both methods, this study seeks to determine the 

reliability of 3D ultrasound as a diagnostic tool and 

its potential role in clinical practice. The findings of 

this study will provide valuable insights into the 

strengths and limitations of 3D ultrasound and help 

guide clinical decision-making in the diagnosis and 

management of uterine anomalies. 

 

MATERIAL AND METHODS 

 

Study Design 

This prospective observational study was conducted 

at Medical College and Hospital, Kolkata, West 

Bengal, from February 2020 to January 2021. 

Another portion of the same study was done at a 

private medical facility in Patna in association with 

Primescan Imaging Intervention and Diagnostic 

Centre Pvt. Ltd, Patna from August’2023 to 

January’2024. The study aimed to compare the 

diagnostic accuracy of 3D ultrasound and 

hysteroscopy in detecting uterine anomalies. 

Study Population 

A total of 100 women aged 20 to 45 years, 

presenting with symptoms suggestive of uterine 

anomalies, were enrolled in the study. Inclusion 

criteria included abnormal uterine bleeding, 

recurrent pregnancy loss, or infertility. Exclusion 

criteria included pregnancy, active pelvic infection, 

and a history of uterine surgery that could interfere 

with the evaluation. 

 

Procedures 

Each participant underwent both 3D ultrasound and 

hysteroscopy. The 3D ultrasound was performed 

first, followed by hysteroscopy within one week to 

minimize the risk of interval changes in the uterine 

anatomy. 

3D Ultrasound 

The 3D ultrasound examinations were conducted 

using a high-resolution ultrasound machine 

equipped with a 3D transvaginal probe. The 

procedure was performed by an experienced 

radiologist. The images were analyzed to identify 

any structural abnormalities of the uterus, including 

septate, bicornuate, arcuate, unicornuate, and 

didelphys uterus. 

Hysteroscopy 

Hysteroscopy was performed under local or general 

anesthesia, as appropriate, by a gynecologist 

experienced in hysteroscopic procedures. A 

hysteroscope was inserted through the cervix into 

the uterine cavity preferably with vaginoscopy, 

allowing direct visualization of the uterine structure. 

Any anomalies detected during the procedure were 

documented. 

Data Collection and Analysis 

Data were collected on the presence or absence of 

uterine anomalies as detected by both 3D ultrasound 

and hysteroscopy. The types of anomalies identified 

by each method were also recorded. 

The concordance between 3D ultrasound and 

hysteroscopy in detecting uterine anomalies was 

assessed. Diagnostic accuracy measures, including 

sensitivity, specificity, positive predictive value 

(PPV), negative predictive value (NPV), and overall 

accuracy, were calculated using hysteroscopy as the 

reference standard. 

Statistical Analysis 

Sensitivity was calculated as the proportion of true 

positive cases detected by 3D ultrasound among 

those confirmed by hysteroscopy. Specificity was 

calculated as the proportion of true negative cases 

detected by 3D ultrasound among those without 

anomalies confirmed by hysteroscopy. PPV and 

NPV were calculated to assess the probability that 

cases identified by 3D ultrasound were true 

positives or true negatives, respectively. Overall 

accuracy was calculated as the proportion of true 

positive and true negative cases among the total 

cases. 

The data were analyzed using statistical software. 

Descriptive statistics were used to summarize the 

demographic characteristics of the study population. 

The diagnostic accuracy of 3D ultrasound was 

compared to hysteroscopy using standard statistical 

tests. 

Ethical Considerations 

The study was conducted following ethical 

guidelines and principles. Informed consent was 

obtained from all participants prior to enrollment. 

The study protocol was reviewed and approved by 

the institutional ethics committee of the medical 

facility. 
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RESULTS 

 

Sample Characteristics 

A total of 100 women were enrolled in the study 

conducted with 70 and 30 patients respectively in 

Kolkata, West Bengal, from February 2020 to 

January 2021 and in Patna, Bihar from August’2023 

to January’2024. The age range of the participants 

was 20 to 45 years, with a mean age of 32.6 years. 

Participants were selected based on the presence of 

symptoms suggestive of uterine anomalies, such as 

abnormal uterine bleeding, recurrent pregnancy loss, 

or infertility. [Table 1] 

Diagnostic Findings 

3D Ultrasound 

Out of the 100 women evaluated using 3D 

ultrasound, 64 cases (64%) had normal uterine 

anatomy, while 36 cases (36%) were diagnosed with 

uterine anomalies. The types of anomalies detected 

by 3D ultrasound included septate uterus (14 cases, 

14%), bicornuate uterus (10 cases, 10%), arcuate 

uterus (8 cases, 8%), unicornuate uterus (2 cases, 

2%), and didelphys uterus (2 cases, 2%) (Tables 2 

and 3). Other disease entities involving the uterus 

and adnexa could be ascertained with precision by 

an expert sonologist with good ultrasound machines. 

[Figure 1] 

 

 
 

 
Figure 1: (A) demonstrates the 3D TVS image of a 

septate uterus with septum extending upto the isthmus 

of uterus. (B) demonstrates 3D TVS image in a patient 

with Genital TB 

 

 
 

 
Figure 2: Comparative description of uterine anomaly 

in a patient with recurrent pregnancy losses. (A) 3D 

TVS confirmed the size, thickness of septum. (B) 

Hysteroscopy image of the same patient taken up for 

septal resection being done by Colins knife. 

 

 

Diagnostic Accuracy 

The diagnostic accuracy of 3D ultrasound compared 

to hysteroscopy was calculated and revealed the 

following metrics: sensitivity was 81% (34/42), 

specificity was 94% (54/58), positive predictive 

value (PPV) was 89% (34/38), negative predictive 

value (NPV) was 87% (54/62), and the overall 

accuracy was 88% (88/100). [Table 7] 

 

 
Figure 1: Types of Uterine Anomalies Detected by 3D 

Ultrasound 

 

 

A 
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Figure 2: Types of Uterine Anomalies Detected by 

Hysteroscopy 

 

 
Figure 3: Comparative Analysis of 3D Ultrasound and 

Hysteroscopy 

Table 1: Sample Characteristics 

Age Range (years) Mean Age (years) Symptoms Present 

20-45 32.6 Abnormal uterine bleeding, recurrent pregnancy loss, infertility 

 

Table 2: Diagnostic Findings - 3D Ultrasound 
Diagnosis Number of Cases Percentage (%) 

Normal Uterine Anatomy 64 64 

Uterine Anomalies 36 36 

 

Table 3: Types of Uterine Anomalies Detected by 3D Ultrasound 

Type of Anomaly Number of Cases Percentage (%) 

Septate Uterus 14 14 

Bicornuate Uterus 10 10 

Arcuate Uterus 8 8 

Unicornuate Uterus 2 2 

Didelphys Uterus 2 2 

Other Abnormalities (Fibroid, Synechiae, 

etc.) 

4 4 

 

Table 4: Diagnostic Findings – Hysteroscopy 

Diagnosis Number of Cases Percentage (%) 

Normal Uterine Anatomy 58 58 

Uterine Anomalies 42 42 

 

Table 5: Types of Uterine Anomalies Detected by Hysteroscopy 

Type of Anomaly Number of Cases Percentage (%) 

Septate Uterus 16 16 

Bicornuate Uterus 12 12 

Arcuate Uterus 10 10 

Unicornuate Uterus 2 2 

Didelphys Uterus 2 2 

Other Abnormalities (Fibroid, Synechiae, 

etc.) 
5 5 

 

Table 6: Comparative Analysis of 3D Ultrasound and Hysteroscopy 

Diagnostic Outcome Number of Cases Percentage (%) 

True Positive 34 34 

False Negative 8 8 

False Positive 4 4 

 

Table 7: Diagnostic Accuracy of 3D Ultrasound 

Metric Value Calculation 

Sensitivity 81% 34/42 

Specificity 94% 54/58 

Positive Predictive Value (PPV) 89% 34/38 

Negative Predictive Value (NPV) 87% 54/62 

Overall Accuracy 88% 88/100 
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DISCUSSION 
 

This study aimed to evaluate and compare the 

diagnostic accuracy of 3D ultrasound and 

hysteroscopy in detecting uterine anomalies. The 

results demonstrated that while both methods are 

effective, hysteroscopy remains the superior 

diagnostic tool. 

 

Key Findings 

The findings indicate that 3D ultrasound detected 

uterine anomalies in 36% of cases, while 

hysteroscopy identified anomalies in 42% of cases. 

The most common anomalies detected by both 

methods were septate uterus, bicornuate uterus, and 

arcuate uterus as well as fibroid and synechiae in 

patients with menstrual disturbances. However, 

hysteroscopy detected a higher number of anomalies 

overall, highlighting its superior diagnostic 

capability8,9. 

Diagnostic Accuracy 

The diagnostic accuracy measures of 3D ultrasound, 

when compared to hysteroscopy, were as follows: 

sensitivity was 81%, specificity was 94%, positive 

predictive value (PPV) was 89%, negative 

predictive value (NPV) was 87%, and overall 

accuracy was 88%. These results suggest that 3D 

ultrasound is a reliable non-invasive diagnostic tool 

with high specificity and reasonable sensitivity. 
With good skills in 3D ultrasound and a good 

ultrasound machine, uterine fibroids, polyp, 

distorted endometrial cavity could be assessed 

beautifully by 3D TVS alleviating the need for 

invasive diagnostic hysteroscopy (FIG 3,4). These 

disease entities patients can be accordingly directly 

planned for operative procedures. However, the 

lower sensitivity compared to hysteroscopy 

indicates that 3D ultrasound may miss some 

anomalies10,11.  

 

 
Figure 3: Elicits 3D TVS image of a patient with 

scanty menses reflecting distorted endometrial 

cavity, one of the marker of asherman’s 

syndrome. 

 

 
 

 

Figure 4: (A),(B) represents 3D TVS image in a 

patient with subfertility having sub-mucosal 

fibroid.  

 

Strengths and Limitations 

Strengths: 

• The prospective observational design allowed 

for systematic data collection and analysis. 

• The use of hysteroscopy as the reference 

standard provided a robust comparison for 

evaluating the accuracy of 3D ultrasound.[12] 

• The study included a representative sample of 

women from both public and private medical 

facility, with symptoms suggestive of uterine 

abnormalities, enhancing the generalizability of 

the findings. 

Limitations 

• The study's small sample size and involving 

only 2 centers may limit the generalizability of 

the findings to other settings. 

• Although hysteroscopy is considered the gold 

standard, it is not without limitations, such as 

the potential for operator variability and the 

invasiveness of the procedure. 

• The time gap between the two diagnostic 

procedures, although minimized to within one 

week, could still introduce some variability. 

 

A 

B 
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Clinical Implications 

The findings from this study have significant 

clinical implications. While 3D ultrasound offers a 

non-invasive and patient-friendly option for the 

initial evaluation of uterine anomalies, it should be 

followed by hysteroscopy when clinical suspicion 

remains high, even if the ultrasound findings are 

normal. This dual approach can enhance diagnostic 

accuracy, ensure timely and accurate diagnosis, and 

guide appropriate management strategies.[13] 

3D ultrasound, with its high specificity, is 

particularly useful for ruling out anomalies when the 

results are negative. However, due to its lower 

sensitivity, reliance solely on 3D ultrasound may 

result in missed diagnosis, particularly for subtle or 

complex anomalies. Hysteroscopy, with its ability to 

directly visualize the uterine cavity, remains 

indispensable for confirmatory diagnosis.[14] 

Future Directions 

Future research should focus on multi-center studies 

to validate these findings across different 

populations and settings. Additionally, advances in 

imaging technology and techniques, such as the 

integration of artificial intelligence for image 

analysis, may further enhance the diagnostic 

accuracy of 3D ultrasound. Exploring these 

advancements could provide valuable insights into 

improving non-invasive diagnostic tools. 

 

CONCLUSION 
 

From the results we can conclude that, while 3D 

ultrasound is a valuable and reliable non-invasive 

diagnostic tool with high specificity for detecting 

uterine anomalies, hysteroscopy remains the gold 

standard due to its superior sensitivity and direct 

visualization capability. A combined approach using 

both methods can optimize diagnostic accuracy, 

improve patient outcomes, and inform effective 

management of uterine anomalies. The study 

underscores the importance of integrating advanced 

imaging techniques with traditional methods to 

enhance diagnostic precision in clinical practice. 
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