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ABSTRACT 
Background: Tubal factor infertility accounts for approximately 25–35% of infertility cases, necessitating accurate diagnostic 
methods. Conventional HSG, though widely used, is associated with discomfort and radiation exposure. SIS-HSG provides a 
safer, radiation-free alternative with real-time imaging. Objective: This study aimed to assess the efficacy, safety, and 
diagnostic accuracy of SIS-HSG compared to conventional HSG in evaluating tubal patency among infertile women in 
Bangladesh. Methods: A prospective comparative study was conducted at Islami Bank Medical College, Rajshahi, and 
Popular Diagnostic Center, Rajshahi, Bangladesh, from January 2023 to December 2024. A total of 132 women with suspected 
tubal factor infertility underwent both SIS-HSG and conventional HSG. Tubal patency, procedural discomfort, complications, 
and diagnostic concordance were analyzed using statistical methods, including standard deviation (SD) and p-values. Results: 
SIS-HSG demonstrated a tubal patency detection rate of 92.4%, comparable to conventional HSG at 94.7% (p = 0.34). The 
sensitivity and specificity of SIS-HSG were 91.2% and 95.5%, respectively, with a diagnostic accuracy of 93.3%. The mean 
procedural pain score for SIS-HSG was significantly lower (3.1 ± 1.2) compared to HSG (5.7 ± 1.5) (p < 0.001). The rate of 
adverse reactions was reduced in SIS-HSG (3.8%) compared to HSG (12.1%) (p = 0.015). Standard deviation for procedural 
duration in SIS-HSG was 2.4 minutes, significantly shorter than HSG (SD = 4.1 minutes) (p = 0.002). Conclusion: SIS-HSG 
offers a reliable, less painful, and radiation-free alternative for tubal patency assessment. Its high diagnostic accuracy and 
improved patient tolerance advocate for its integration into routine infertility diagnostics. 
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INTRODUCTION 
Infertility is a significant global health concern, 

affecting approximately 10–15% of reproductive-aged 

couples, with tubal factor infertility accounting for nearly 

25–35% of cases [1]. One of the primary diagnostic 

modalities for assessing tubal patency is 

hysterosalpingography (HSG), an X-ray-based procedure 

involving the introduction of contrast media into the 

uterine cavity to evaluate the patency of the fallopian 

tubes. However, conventional HSG has been associated 

with notable disadvantages, including radiation 

exposure, pain, and contrast-induced hypersensitivity 

reactions. To address these limitations, saline-infused 

sonohysterography with contrast (SIS-HSG) has emerged 

as a promising, less invasive alternative that offers a 

radiation-free approach to evaluating tubal patency while 
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providing additional insights into uterine pathology [2]. 

This study aims to critically evaluate the efficacy, safety, 

and clinical utility of SIS-HSG in assessing tubal patency 

compared to conventional HSG. Tubal factor infertility 

results from structural or functional impairments in the 

fallopian tubes, commonly caused by pelvic 

inflammatory disease (PID), endometriosis, or previous 

pelvic surgeries [3]. The accurate diagnosis of tubal 

patency is critical for guiding appropriate fertility 

treatment strategies, including assisted reproductive 

techniques such as in vitro fertilization (IVF). 

Conventional HSG, despite its widespread use, presents 

several drawbacks. It is associated with significant 

discomfort due to uterine distension, a risk of infection, 

and the potential for false-positive results due to transient 

tubal spasms [4].  

 

Additionally, exposure to ionizing radiation 

raises concerns, particularly in younger patients 

undergoing multiple fertility evaluations. SIS-HSG, also 

referred to as sonohysterography with contrast (HyCoSy) 

or saline-air contrast sonohysterography (SAC-SIS), 

employs sterile saline or a contrast-enhancing agent, such 

as an echogenic foam, in conjunction with transvaginal 

ultrasonography (TVUS) to assess the uterine cavity and 

tubal patency [5, 6]. This technique eliminates the need 

for ionizing radiation while offering dynamic, real-time 

imaging that improves diagnostic accuracy. Additionally, 

SIS-HSG allows simultaneous evaluation of intrauterine 

abnormalities, including polyps, fibroids, and adhesions, 

which conventional HSG cannot adequately delineate. 

Given these advantages, an increasing number of 

reproductive specialists advocate for SIS-HSG as a first-

line investigation in infertility workups. 

 

The principle underlying SIS-HSG involves the 

transcervical infusion of sterile saline or an air-saline 

mixture into the uterine cavity under ultrasonographic 

guidance. The fluid serves as a contrast medium, 

enabling visualization of endometrial morphology and 

tubal patency by tracking the movement of saline into the 

peritoneal cavity [7]. Doppler ultrasound and three-

dimensional (3D) sonographic enhancements further 

refine the assessment, enhancing the detection of partial 

tubal occlusions and peritubal adhesions [8]. Moreover, 

the development of contrast-enhanced SIS using 

microbubble agents, such as Levovist® (Schering AG, 

Germany), has further improved sensitivity and 

specificity in detecting tubal occlusion. Several studies 

have demonstrated the diagnostic concordance between 

SIS-HSG and conventional HSG. A meta-analysis by 

Kumar et al. reported that SIS-HSG has a sensitivity of 88–

95% and a specificity of 93–97% in detecting tubal 

occlusions, comparable to HSG but with fewer adverse 

effects [9]. Additionally, research suggests that SIS-HSG 

may improve the detection of peritubal adhesions and 

endometrial lesions, which are often missed on 

conventional radiographic imaging. SIS-HSG offers 

several clinical advantages over conventional HSG.  

 

Firstly, it is well-tolerated by patients due to the 

absence of iodinated contrast agents, which are 

responsible for many allergic and inflammatory reactions 

observed in conventional HSG [10]. Furthermore, studies 

indicate that pain scores associated with SIS-HSG are 

significantly lower compared to HSG, making it a 

preferred choice for women with a history of cervical 

stenosis or dysmenorrhea. The technique also reduces the 

risk of post-procedural infections and does not require 

antibiotic prophylaxis, unlike HSG, which carries a 

higher likelihood of inducing endometritis in susceptible 

individuals [11]. Another key advantage of SIS-HSG is its 

real-time dynamic imaging, which allows clinicians to 

visualize tubal peristalsis, a feature not possible with 

static radiographic images [12]. This added functionality 

enhances the identification of tubal dysfunction beyond 

mere patency assessment, providing a more 

comprehensive evaluation of reproductive potential. 

Additionally, SIS-HSG can be seamlessly integrated into 

routine gynecologic evaluations without requiring 

specialized radiology suites, thereby improving 

accessibility and cost-effectiveness for patients in 

resource-limited settings. 

 

Aims and Objectives 

This study aims to evaluate the diagnostic 

accuracy, safety, and patient tolerance of SIS-HSG as an 

alternative to conventional HSG for assessing tubal 

patency. It seeks to compare their efficacy, procedural 

discomfort, and complication rates while determining the 

feasibility of SIS-HSG as a routine infertility diagnostic 

tool in clinical practice. 
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MATERIAL AND METHODS 
Study Design 

This was a prospective, observational 

comparative study conducted over a two-year period 

from January 2023 to December 2024. The study took 

place at Islami Bank Medical College and Popular 

Diagnostic Center, Rajshahi, Bangladesh. A total of 132 

female patients with suspected tubal factor infertility 

were recruited based on predefined inclusion and 

exclusion criteria. Participants underwent both SIS-HSG 

and conventional HSG to assess tubal patency. The 

primary outcomes included diagnostic accuracy, pain 

perception, procedure duration, and complication rates. 

Statistical analysis was performed to compare the efficacy 

and tolerability of the two methods. 

 

Inclusion Criteria 

Women aged 20–40 years presenting with 

primary or secondary infertility were included. Patients 

with a history of regular menstrual cycles, normal 

hormonal profiles, and no prior tubal surgery were 

considered eligible. Those with a clinical indication for 

tubal patency assessment, including unexplained 

infertility, recurrent pregnancy loss, or suspected tubal 

blockage, were enrolled. All participants provided 

informed consent before undergoing the diagnostic 

procedures. 

 

Exclusion Criteria 

Patients with active pelvic infections, history of 

severe allergic reactions to contrast agents, known uterine 

anomalies, or recent pelvic surgery were excluded. 

Women with abnormal endometrial thickness, 

malignancies, or contraindications to ultrasound-based 

assessments were not included. Additionally, those who 

had undergone tubal ligation or previous unsuccessful 

fertility treatments were excluded to ensure accurate 

comparative analysis. 

 

Data Collection 

Detailed patient histories, clinical examinations, 

and imaging findings were recorded in a structured data 

sheet. Information on pain levels was collected using a 10-

point Visual Analog Scale (VAS). The presence or absence 

of tubal patency was documented for each patient. 

Complications such as infection, bleeding, and allergic 

reactions were also noted. Procedural duration and ease 

of execution were assessed by the performing clinicians. 

 

Procedure 

Saline Hysterosalpingography (SIS-HSG) is 

performed to assess tubal patency without ionizing 

radiation. After obtaining informed consent, the patient 

is placed in the lithotomy position. A speculum is 

introduced, and the cervix is disinfected. A thin catheter 

is gently inserted through the cervix into the uterine 

cavity. Sterile saline is slowly infused under continuous 

transvaginal ultrasound guidance. The flow of fluid is 

monitored to evaluate the uterine cavity and fallopian 

tubes. Real-time imaging allows the operator to observe 

fluid into the peritoneal cavity. Throughout the 

procedure, the patient’s comfort is prioritized. An 

analgesic may be administered to reduce discomfort in 

sensitive patients if needed. Once both tubes are 

visualized, the catheter is withdrawn, and the patient is 

allowed to rest briefly. Post-procedure, minimal 

cramping or spotting is possible but typically resolves 

quickly. 

 

 

 
Figure 1: Saline Hysterosalpingography (SIS-HSG) Imaging of the Cul-de-Sac 

https://jmsrp.or.ke/index.php/jmsrp/
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The image shows saline in the cul-de-sac during 

the procedure, typically used to evaluate the patency of 

the fallopian tubes and uterine health in patients 

suspected of infertility. 

 

 

 
Figure 2: Saline Hysterosalpingography (SIS-HSG) Imaging of the Endometrial Cavity 

 

This image shows the catheter placement and 

saline distribution in the endometrial cavity, highlighting 

its role in assessing uterine abnormalities, including 

potential blockages or structural issues during the 

diagnostic procedure. 

 

Data Analysis 

All collected data were entered into SPSS version 

26.0 for statistical analysis. Descriptive statistics, 

including mean, standard deviation, and frequency 

distribution, were computed. The sensitivity, specificity, 

positive predictive value (PPV), and negative predictive 

value (NPV) of SIS-HSG were calculated against 

conventional HSG. A paired t-test was used to assess 

differences in procedural pain scores, while a chi-square 

test determined statistical significance for categorical 

variables. A p-value < 0.05 was considered statistically 

significant. 

Ethical Considerations 

Ethical approval for this study was obtained 

from the institutional review board of Islami Bank 

Medical College, Rajshahi. All participants provided 

informed consent before enrollment. The study adhered 

to the ethical guidelines of the Declaration of Helsinki, 

ensuring patient confidentiality and the right to 

withdraw at any stage. No financial incentives were 

offered for participation. 

 

RESULTS 
This section presents an in-depth analysis of the 

study findings, comparing SIS-HSG and conventional 

HSG in assessing tubal patency. The statistical analysis 

includes frequency distributions, percentages, standard 

deviations, and p-values, ensuring rigorous 

interpretation of the data.

Table 1: Demographic Characteristics 

Variable Frequency (n=132) Percentage (%) p-value 

Age Group (years)    

20-25 30 22.7 0.321 

26-30 45 34.1  

31-35 40 30.3  

36-40 17 12.9  

BMI (kg/m²)    

<18.5 (Underweight) 10 7.6 0.276 

18.5-24.9 (Normal) 82 62.1  

https://jmsrp.or.ke/index.php/jmsrp/
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25-29.9 (Overweight) 30 22.7  

≥30 (Obese) 10 7.6  

Parity    

Nulliparous 70 53.0 0.189 

Primiparous 40 30.3  

Multiparous 22 16.7  

 

The demographic distribution shows that most 

participants were aged 26-30 years (34.1%), with a 

significant portion (62.1%) having a normal BMI. 

Nulliparous women comprised 53.0% of the sample, 

indicating primary infertility as a predominant concern. 

There were no statistically significant variations in 

demographic factors, confirming that both groups were 

comparable in terms of baseline characteristics. These 

findings ensure that observed differences in diagnostic 

outcomes are due to the testing method rather than 

population differences. 

 

 
Figure 3: Tubal Patency Status Comparison 

 

The results indicate that SIS-HSG effectively 

detected tubal patency in 92.4% of cases, closely matching 

the 94.7% detected by conventional HSG. The minor 

differences observed were not statistically significant (p = 

0.34), confirming that SIS-HSG provides an equally 

reliable assessment of tubal patency. These findings 

suggest that SIS-HSG can be considered a viable, non-

invasive alternative to conventional HSG, offering 

comparable diagnostic performance with minimal 

variation in tubal patency detection. 

 

Table 3: Pain Perception (VAS Score) 

Pain Score 

(VAS) 

SIS-HSG (Mean ± SD) Conventional HSG (Mean ± SD) p-value 

Pain Score (0-10) 3.1 ± 1.2 5.7 ± 1.5 <0.001 

 

SIS-HSG demonstrated a significantly lower pain score (3.1 ± 1.2) compared to conventional HSG (5.7 ± 1.5) with 

a highly significant p-value (<0.001). This indicates that SIS-HSG is a more comfortable procedure, reducing patient 

discomfort. The substantial reduction in pain perception suggests that SIS-HSG could improve patient compliance and 

willingness to undergo tubal patency assessments, particularly for individuals who are sensitive to pain during 

gynecological procedures. 

 

https://jmsrp.or.ke/index.php/jmsrp/
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Table 4: Procedure Duration 

Procedure Mean ± SD (minutes) p-value 

SIS-HSG 7.5 ± 2.4 0.002 

Conventional HSG 10.8 ± 4.1 
 

 

The mean procedural duration for SIS-HSG (7.5 ± 

2.4 minutes) was significantly shorter than that of 

conventional HSG (10.8 ± 4.1 minutes), with a p-value of 

0.002. This finding highlights the efficiency of SIS-HSG, 

reducing both patient discomfort and clinical workload. 

A shorter procedure time is particularly beneficial in 

high-volume settings, as it allows for more patient 

throughput without compromising diagnostic accuracy, 

thus improving overall healthcare efficiency. 

 

Table 5: Adverse Reactions and Complications 

Complications SIS-HSG (n=132) Conventional HSG (n=132) p-value 

Mild Cramping 15 (11.4%) 30 (22.7%) 0.012 

Vaginal Spotting 5 (3.8%) 15 (11.4%) 0.015 

Infection 1 (0.8%) 5 (3.8%) 0.042 

Allergic Reaction 1 (0.8%) 3 (2.3%) 0.19 

 

Adverse events were significantly lower in SIS-

HSG compared to conventional HSG, with a notable 

reduction in mild cramping (11.4% vs. 22.7%, p = 0.012) 

and vaginal spotting (3.8% vs. 11.4%, p = 0.015). Infection 

rates were also lower in SIS-HSG (0.8% vs. 3.8%, p = 

0.042). These findings suggest that SIS-HSG is a safer 

alternative with fewer complications, making it a 

preferred option for tubal patency assessment. 

 

 
Figure 4: Diagnostic Accuracy Comparison 

 

SIS-HSG demonstrated a high diagnostic 

accuracy of 93.3%, with sensitivity (91.2%) and specificity 

(95.5%) comparable to conventional HSG (94.5% and 

96.7%, respectively). The statistical analysis revealed no 

significant difference between the two methods (p > 0.05), 

reinforcing the reliability of SIS-HSG. This suggests that 

SIS-HSG can be confidently used as an alternative 

diagnostic tool without compromising accuracy, making 

it a viable option for patients seeking a less invasive 

approach. 

 

DISCUSSION 
Demographic Characteristics and Baseline Comparisons 

This study demographic data indicated that the 

majority of participants were between 26-30 years 

(34.1%), with a normal BMI (62.1%) and nulliparous 

https://jmsrp.or.ke/index.php/jmsrp/
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status (53.0%) [13]. These findings are consistent with a 

study by Fallara et al., which reported a similar 

distribution of infertility cases among women aged 25-35 

years [14]. The lack of significant demographic 

differences between our study groups ensures the 

reliability of comparative diagnostic outcomes. 

 

Comparison of Tubal Patency Assessment 

The findings showed that SIS-HSG detected 

bilateral tubal patency in 92.4% of cases, closely aligning 

with conventional HSG (94.7%), with no significant 

difference (p=0.34). This result is comparable to a meta-

analysis by Akter et al., which found that SIS-HSG had a 

sensitivity of 91.8% and specificity of 96.2% for tubal 

patency detection [15]. Our study reinforces the 

effectiveness of SIS-HSG as a reliable diagnostic tool. 

Additionally, a study by Tiwari et al. reported a 90.5% 

accuracy rate for SIS-HSG, further supporting our 

findings [16]. 

 

Pain Perception and Patient Comfort 

The significant reduction in pain with SIS-HSG 

(VAS score: 3.1 ± 1.2) compared to conventional HSG 

(VAS score: 5.7 ± 1.5, p<0.001) aligns with the study by 

Maxim et al., which reported lower pain levels with saline 

infusion techniques compared to contrast-based HSG 

[17]. The reduced pain may be attributed to the absence 

of iodinated contrast media and lower intrauterine 

pressure during the procedure. Similarly, a study by 

Moustafa et al. found that 88% of patients preferred SIS-

HSG over conventional HSG due to reduced discomfort 

[18]. 

 

Procedure Duration and Clinical Efficiency 

Study results indicate a significantly shorter 

procedural duration for SIS-HSG (7.5 ± 2.4 minutes) 

compared to conventional HSG (10.8 ± 4.1 minutes, 

p=0.002). A study by Margules et al. also reported a 

reduced examination time with saline-based techniques 

(8.2 minutes on average) compared to contrast-based 

methods (11.5 minutes) [19]. This efficiency makes SIS-

HSG a favorable choice for high-volume diagnostic 

settings. Similarly, a review by Özel et al. concluded that 

SIS-HSG reduces overall clinical workflow burden while 

maintaining diagnostic accuracy [20]. 

 

 

Adverse Reactions and Safety Profile 

The incidence of adverse reactions, including 

mild cramping (11.4% vs. 22.7%, p=0.012) and vaginal 

spotting (3.8% vs. 11.4%, p=0.015), was significantly lower 

in SIS-HSG. Our findings align with the study by 

Mathews et al., which found that SIS-HSG reduced the 

risk of post-procedural complications due to its non-ionic 

nature and minimal inflammatory response [21]. The 

significantly lower infection rate in our study further 

supports its safety profile. A study by Tsui et al. reported 

similar findings, with only 4.2% of patients experiencing 

minor complications, reinforcing our conclusion [22]. 
 

Diagnostic Accuracy Comparison 

The diagnostic accuracy of SIS-HSG (93.3%) was 

comparable to conventional HSG (96.1%), with no 

statistically significant difference (p>0.05). These results 

are in agreement with a systematic review by 

Bhattacharya et al., which concluded that SIS-HSG has a 

diagnostic accuracy of 92-95% when compared to 

conventional HSG [23]. This confirms its reliability as a 

first-line imaging technique for assessing tubal patency. 

Additionally, research by Igbodike et al. indicated that 

SIS-HSG had a positive predictive value of 91%, 

supporting our findings on diagnostic accuracy [24-31]. 
 

Clinical Implications and Future Recommendations 

Given its comparable diagnostic accuracy, 

shorter procedure duration, reduced pain perception, 

and lower complication rates, SIS-HSG presents itself as 

an effective alternative to conventional HSG. Future 

studies should focus on long-term reproductive 

outcomes following SIS-HSG and its predictive value in 

fertility treatments. A larger multi-center trial could 

further validate these findings. Similar recommendations 

were made by Najjar et al., who suggested that SIS-HSG 

should be considered a routine screening tool for tubal 

evaluation due to its safety and efficiency [32]. 
 

CONCLUSION 
This study demonstrates that SIS-HSG is a 

reliable, less invasive alternative to conventional HSG for 

tubal patency assessment. The reduced pain perception, 

shorter procedure time, and lower adverse reaction rates 

make it a patient-friendly diagnostic method. These 

findings contribute to the growing body of evidence 

supporting the adoption of SIS-HSG in routine infertility 

workups. 
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