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INTRODUCTION 

One of the major problems of human reproduction that 

haunts many males and females is relative infertility, 

which affects 10-15% of reproductive age group.1 

Infertility is defined as inability to conceive within one 

year of unprotected sexual Intercourse. Factors from 

either or both partners may contribute to difficulties in 

conceiving; therefore, it is important to consider all 

possible diagnoses before pursuing invasive treatment. 

Tubal factor fault occurs in 30-40% of female infertile 

patients, hence evaluation of tubal patency is essential in 

investigation of female infertility. Tubal factors not only 

contribute to major aetological factors but poses 

perplexing problems in diagnosis. Disorder of the tube 

may be pathological or functional. Pathological blockage 

can be secondary to any pelvic pathology particularly 

inflammatory in origin or it may be due to the congenital 
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defects in the tube.1 But due to the development of 

microsurgical procedures, the diagnosis and management 

of the tubal factors has taken a new turn. The present 

study is a humble endeavour to establish the role of 

sonosalpingogram, hysterosalpingography and diagnostic 

laparoscopy in the evaluation of infertility. The objective 

of this study was to evaluate and compare the diagnostic 

efficacy of sonosalpingogram (hysterosonogram), 

hysterosalpingography and diagnostic laparoscopy for 

tubal patency as a cause for female infertility.  

METHODS 

It is a prospective study in 100 patients attending OPD 

department of gynecology and obstetrics for evaluation of 

infertility for a period of 2 years from October 2011 to 

September 2013 were chosen for this study. 

Inclusion criteria  

• All cases with primary and secondary infertility who 

have attended infertility clinic for tubal causes. 

Exclusion criteria 

• Active PID or recently treated PID within past three 

months, cases having active infections like 

pulmonary Koch’s and presence of azoospermia or 

severe oligospermia in the semen of the husband.  

Detailed history of all cases taken.  Examination 

performed and recorded as in the proforma. Details of 

each procedure along with the possible complications 

were explained to the patients in their own language and 

consent taken for procedure. Detailed preliminary 

infertility work up done for all patients. They were called 

post menstrually after 4 days. SSG and HSG were done 

to assess the uterine cavity and patency of fallopian tube. 

Next day, diagnostic laparoscopy was done in all cases 

that had undergone HSG and SSG on the previous day 

and of both were compared. 

The procedure was performed between days 6 and 12 of 

the menstrual cycle at least 48 hours after menses had 

ceased. The women were advised to avoid unprotected 

intercourse in this period. HSG was performed using a 

sterile technique. The patients were placed in a lithotomy 

position, and a vaginal speculum was inserted. The 

balloon catheter was inflated within the endocervical 

canal or lower uterine cavity. Approximately 10-15ml of 

a water-soluble contrast was injected manually through 

the cannula. Fluoroscopic examination was performed 

during the injection. Three x-ray films were taken; 

images of early and maximal opacification of the uterine 

cavity, fallopian tubes, and peritoneal contrast spillage 

were obtained. Prophylactic antibiotics were prescribed. 

The patients were routinely pre- medicated prior to the 

procedure with oral mefenamic acid 500 mg three times 

per day until 48 hours after the procedure. The results of 

HSG were evaluated by radiologists.  

Laparoscopy was performed under a general anaesthesia 

by an infertility specialist (the first researcher). A one cm 

incision was made within or just below the lower edge of 

the umbilicus. Through this incision the abdominal cavity 

is inflated with carbon dioxide gas and 

pneumoperitoneum being obtained. A trocar was inserted 

in the same region. The cannula of the trocar was left, 

and the trocar was pulled out. Then a laparoscope was 

introduced through the cannula. The abdominal cavity 

and pelvic were examined in the trendlenburg position. 

Atraumatic grasper forceps were used by the assistance of 

a second trocar for better visualization. A third trocar was 

applied if required. To assess tubal patency, methylene 

blue was injected through another uterine manipulator 

and results of laparoscopy were recorded by the infertility 

specialist as well. Demographic characteristics were 

collected through the interview using a structured 

questionnaire. Results of HSG and laparoscopy were also 

recorded in a check list by a trained midwife. Variables 

were age, primary and secondary infertility, duration of 

infertility, job, education, tubal patency (yes or no), 

bilateral no tubal patency and unilateral no tubal patency. 

Primary infertility describes couples who have never 

been able to become pregnant after at least one year of 

unprotected sexual cohabitation. Secondary infertility 

describes couples who have been pregnant at least once, 

but have not been able to become pregnant again. The 

Laparoscopy findings were used as a reference standard 

to calculate sensitivity, specificity, positive and negative 

predictive values for bilateral tubal no patency and 

unilateral or bilateral tubal no patency.  

Statistical analysis 

Data was analyzed was done in Microsoft excel, mean, 

SD, percentages were calculated and tabulated.  

RESULTS 

Table 1: Demographic data in present study. 

Age in years Number of cases Percentage 

20-25 34 34% 

26-30 52 52% 

31-35 12 12% 

36-40 2 2% 

Type of infertility  

Primary infertility 72 72% 

Secondary 

infertility 
28 28% 

Menstrual   

Regular cycle 76 76% 

Oligomenorrhoea 22 22% 

Polymenorrhoea 2 2% 

Majority of cases in our study were between the age 

group of 26-30 years (52%).  
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Minimum age was 21 years and maximum age was 46 

years. 

Out of 100 cases included in study, 72 cases had primary 

infertility, 28 cases had secondary infertility. 

76 (76%) cases had presented with regular menstrual 

cycle and the remaining 24 (24%) had irregularities in the 

menstrual cycle.  Among the 22 cases had 

oligomenorrhoea and only 2 cases had polymenorrhoes. 

Table 2: Causes of secondary infertility and pathology 

associated. 

Causes Number of cases Percentage 

Post-abortal/delivery 16 57.00% 

H/o PID 8 28.50% 

Unknown 4 14.20% 

Type of pathology   

Vulvitis - - 

Cervicitis 20 20% 

Vaginitis 4 4% 

Pin hole OS 4 4% 

In 28 cases with secondary infertility, 16 cases had 

previous deliveries or abortions, 8 cases had PID and 4 

cases had no significant history. 

On examination, 20 cases had cervicitis, 4 cases had 

vaginitis, 4 cases had pin hole OS. 

 

Figure 1: Finding at hyserosalpingography, 

sonosalpingography and laparoscopy. 

In 100 cases studied, 58 cases had bilateral patency 28 

cases had bilateral block 14 cases had unilateral block 

(right or left), Hydrosalpinx noted-2 cases. All these 

cases were subjected to sonosalpingography and 

diagnostic laparoscopy and these findings were carefully 

compared and the degree of agreement was carefully 

noted. 

There was bilateral spilling and fluid in POD showing 

bilateral patency in 68 cases. There was collection in 

POD and unilateral spillage in 8 cases. 

On laparoscopy, Bilateral tubal patency was observed in 

64 cases, Bilateral block in 24 cases and Unilateral block 

in 12 cases. 

 

Table 3: Comparative study of hyserosalpingography, sonosalpingography and laparoscopy. 

Observation SSG HSG Correlation in percentage 

Bilateral patency 68 58 85% 

Bilateral block 24 28 86% 

Unilateral block 8 14 87% 

 SSG Laparoscopy Correlation in percentage 

Bilateral patency 68 64 94% 

Bilateral block 24 24 100% 

Unilateral block 8 12 67% 

 HSG Laparoscopy Correlation in percentage 

Bilateral patency 58 64 90.6% 

Bilateral block 28 24 85.5% 

Unilateral block 14 12 85.5% 

 

68 cases were found to have bilateral patency as per SSG 

while 58 cases had bilateral patency as HSG. Similarly 24 

cases had bilateral block as per SSG while 28 cases had 

bilateral block as per HSG. 8 cases had unilateral block 

as per SSG while 14 cases had unilateral block as per 

HSG.  This difference in observations may probably 

attributed to tubal spasm in HSG 

Laparoscopy is considered gold standard for diagnosing 

tubal patency and SSG is compared with laparoscopy. 

Bilateral patency was observed in 68 cases as against 64 

cases in laparoscopy.  Out of these 68 cases 9 cases were 

false positive as bilaterally patent.  However bilateral 

blocks were shown to be 24 in both methods. Out of 12 
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cases of unilateral block as per laparoscopy 8 cases were 

detected by SSG. There was false negative rate of 5%. 

58 cases were shown to have bilateral patency in HSG as 

against 64 cases in laparoscopy.  However out of these 58 

cases there were 4 false positives. 28 cases were shown to 

have bilateral block and 14 cases were shown to have 

unilateral block with HSG.  There was false negative rate 

of 10% for tubal patency with HSG. 

DISCUSSION 

Infertility is defined as inability to conceive within one 

year of unprotected sexual intercourse. The overall 

prevalence for this condition is about 10-15% in couples 

of reproductive age.  Female factor attributes in about 40-

45% of cases and male factor is reported in about 25-40% 

cases, whereas 10% cases can have unexplained 

infertility. One third of infertility cases are due to 

anatomical abnormalities of the female reproductive tract 

such as tubal blockage. Tubal factors accounts for 30-

40% cases of infertility in females.6,8 The degree of tubal 

pathology determines the possibility for fertility. The 

evaluation of the fallopian tube is necessary to determine 

the management plan of infertility. A number of 

diagnostic tests are being used in clinical practice to 

assess tubal patency as part of the work-up for infertility.  

The three most important diagnostic procedures which 

are used for the evaluation of tubal patency are 

hysterosalpingography (HSG) and laparoscopy and 

sonosalpingography. Hysterosalpingography and 

laparoscopy are the 2 classic investigative methods in the 

assessment of tubal patency in infertile women, but in 

addition to the identified benefits, each method also 

carries the risk of severe adverse effects. 

Hysterosalpingography as an outpatient procedure is 

relatively inexpensive, does not require general 

anesthesia, and is associated with a therapeutic effect.  

Unlike laparoscopy, HSG enables a view within the 

uterine cavity and fallopian tubes. Nevertheless, this 

procedure is rather painful and is associated with 

exposure to ionizing radiation and its related risks. A 

substantial number of obstructions detected on HSG are 

not based on actual tubal conditions but are due to a 

transient spasm. Laparoscopy is a more invasive procures 

that requires general anesthesia. It is associated with the 

risk of accidental injury of the intestine, urinary bladder, 

and pelvic vessels, but at the same time, this method 

provides valuable information about the pelvic anatomy 

that cannot be obtained during HSG. With the advent of 

ultrasound, Sonosalpingography has gained importance in 

diagnosing tubal patency. Sonosalpingography can be 

provided in an outpatient setting, and it is associated with 

minimal patient discomfort and a low risk of infection.  

This procedure is noninvasive and rather easy to perform 

in almost any medical setting because it does not require 

sedation or anesthesia nor does it have any adverse 

effects or complications. It can be used as both a 

diagnostic tool and a therapeutic method in an infertile 

patient with tubal infertility. The sensitivity, specificity of 

these techniques varies widely from study to study with 

considerable false positive and false negative rates.  

Nevertheless, laparoscopy is considered gold standard in 

the diagnosis of infertility. This study was designed to 

evaluate the diagnostic accuracy of the minimally 

invasive and/or noninvasive techniques compared to the 

laparoscopic methodology and to determine their 

advantages and disadvantages of one over the other 

technique. 

In the present study 100 female patients attending to the 

infertility we evaluated for detecting the tubal factors in 

infertility by using three different modalities which 

include transvaginal saline sonosalpingography, 

hysteosalpingography with iodine contrast and 

laparoscopy with chromopertubation. 

 

Table 4: Type of infertility in various studies in comparison with our study. 

Infertility Foroozanfard et al2 Subarata L et al3 Samal S et al4 Suttipichate J et al5 Present study 

Primary 69 73 75 75 75 

Secondary 31 27 25 25 25 

Table 5: Age distribution in various studies in comparision with our study. 

Age distribution in years Samal S et al4  Subrata L et al3 Shetty SK et al7 Present study 

20-25 57.5 20 18 34 

26-30 33.75 38 36 52 

31-35 5 35 34 12 

36-40 3.75 8 12 2 

 

Majority of the patients (75%) in our study presented 

with primary infertility and only 25% of patients with 

secondary infertility (Table 1). This correlates well with 

the studies conducted by Samal et al, and Suttipichate et 

al where the primary and secondary infertility was 75% 

and 25% in both the studies.4,5 Other studies with similar 

presentation include Foroozanfard et al and subrata et al 

where the primary and secondary infertility was 69% and 
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31%, 73% and 27% respectively.2,3 Contrary to our study, 

in a study conducted by Eleje et al, majority were 

presented with secondary infertility (76.5%) and only 

23.5% being primary infertility.6 This may be due to 

geographical variation related to a particular area where 

STI’s and pelvic inflammatory diseases are more 

prevalent and also early marriages are more common 

(Table 2). 

 

Table 6: Sonosalpingography, hysterosalpingography and laparoscopy findings in comparison with our study. 

Sonosalpingography finding Samal S et al4 Subrata L et al3 Bushra J et al8 Yeshita P et al9 Present study 

Bilateral patency 62.5 73 53 75.5 68 

Bilateral block 12.5 7 13 11.3 24 

Unilateral block 25 20 34 13.2 8 

Hysterosalpingography findings 

Bilateral patency 52.5 71 38 69.4 58 

Bilateral block 18.75 9 31 16.1 28 

Unilateral block 28.75 20 31 14.5 14 

Laparoscopy findings      

Bilateral patency 66.25 75 53 72.6 64 

Bilateral block 13.75 6 8 11.3 24 

Unilateral block 20 19 39 16.1 12 

Table 7: Sonography versus laparoscopy in comparison with our study. 

Parameter 
Ranaweera AKP 

et al10 

Suttipic HJ 

et al5 

Hajishafiha 

et al11 

Chan CC  

et al12 

Present  

study 

Sensitivity 84.9 96.97 94 100 92.1 

Specificity 81.8 88.89 100 67 75 

Positive predictive value 96.8 96.97 100 89 86.8 

Negative predictive value 45 88.89 75 100 84.4 

Table 8: Hysterosalpingography versus laparoscopy in comparison with our study. 

Parameter Foroozanfard et al2 Sakar MN et al13 Jara D et al14 Sarwat R et al15 Present 

study 

Sensitivity 92.1 63 77.4 90.9 84 

Specificity 85.7 89.3 80.2 89.4 88.8 

Positive predictive value 97.2 92 79.7 83.3 93.1 

Negative predictive value 66.7 55 78.1 55.5 76.1 

 

In the present study, majority of the patients were in the 

age group of 26 to 30 years (52%). This correlates well 

with the studies conducted by Subrata et al, and Shetty et 

al where the predominant age group was 26 to 30 years 

constituting 38% and 36% of the total patients 

respectively.3 Next to this, the common age group was 20 

to 25 years (34%) followed by the age group 31 to 35 

(12%). Patients above 35 years of age were not common, 

contributing only 2% of the total patients. These findings 

also correlate well with the above mentioned studies. 

In the present study, sonosalpingography identified that 

68% of patients are having bilateral tubal patency. This 

finding is similar to the studies done by Samal et al and 

Subrata et al, where the bilateral patency was 62.5% and 

73% respectively.3,4 The total blocks (both unilateral and 

bilateral) identified were 32% which is similar to the 

studies by Samal et al and Subrata et al.4 But when the 

unilateral or bilateral blocks were considered separately 

our findings were contrary to the above studies. In our 

study bilateral blocks were more common (24%) than 

unilateral blocks (8%) but in all the above mentioned 

studies unilateral block was more commonly seen 

followed by bilateral blocks (Table 3 and Figure 1). 

In the present study, hysterosalpingography findings 

included 58% bilateral patency followed by 28% bilateral 

blocks and then 14% unilateral blocks. These findings 

were similar to the findings if Foroozanfard et al where 

majority were having bilateral patency (69.4%) followed 

by bilateral and unilateral blocks (16.1% and 14.5%). 

Samal et al and Subrata et al studies also showed similar 

findings with regards to the bilateral patency which was 

the predominant finding (52.5% and 71% respectively).  
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But with respect to blocks, unilateral blocks were more 

common than bilateral blocks in both these studies (28.75 

and 18.75, 20 and 9 respectively). 

Laparoscopy, which is considered as gold standard 

methodology proved that majority of the patients were 

having bilateral patent fallopian tubes (64%). This 

finding is similar to the laparoscopic findings of the 

studies by Samal et al and Foroozanfard et al where 

bilateral patencies were 66.25% and 72.6% 

respectively.2,4 Next to this, bilateral blocks were more 

commonly seen in our study (24%) followed by unilateral 

blocks (12%). This is somewhat contrary to the above 

studies where unilateral blocks occurred more frequently 

than bilateral. 

Considering the laparoscopy as the gold standard, the 

Sonoslapingography findings in our study with respect to 

the tubal patency had a sensitivity and specificity of 

92.1% and 75% respectively. These findings correlate 

with the studies by Ranaweera et al, and suttipichate et al 

where the sensitivity of the sonosalpingography was 

higher than specificity (84.9% and 81.8%, 96.97% and 

88.89% respectively).5,10 The positive and negative 

predictive values of sonosalpingography in our study 

were 86.8 and 84.4%.  These findings were similar to the 

findings of Suttipichate et al where the positive and 

negative predictive values were 96.97 and 88.89% 

respectively.5 

In the present study, the sensitivity and specificity of the 

hysterosalpingography in detecting the tubal patency was 

84% and 88.8% which is comparable to the studies 

conducted by Rizvi S et al and Diaz J et al where the 

sensitivity and specificity were 90.9 and 89.4, 77.4 and 

80.2 respectively.14,15 The positive and negative 

predictive values of hysterosalpingography in our study 

were 93.1 and 76.1%.  This finding is similar to the 

findings of Foroozanfard et al and Sarkar MN et al where 

the positive and negative predictive values were 97.2 and 

66.7%, 92 and 55% respectively.2,13 

CONCLUSION 

Sonosalpingogram is offered not as a substitute for HSG, 

laparoscopy, hysteroscopy but as an office screening 

technique for tubal patency, which is simple, minimally 

expensive and the one which is complimentary to the 

armemantarium of infertility investigations already 

available. It can be done at the same time as pelvic 

examination in gynaecologist’s office and gives 

additional information about pelvic pathology. HSG still 

remains to be simple, sensitive and cost effective. 

Additional benefits of sonosalpingogram over HSG are it 

can note pelvic factors, exact site of tubal block can be 

evaluated, no radiation hazard and no admission. 

For low-risk subjects for tubal factors in infertility, 

sonosalpingogram can be employed as a screening test of 

choice and for high risk subjects HSG and laparoscopy 

can be used. However laparoscopy still remains gold 

standard method for evaluation of tubal factors in 

infertility. 
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