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 Infertility is a worldwide health problem, with its prevalence seems to be 

increasing. Infertility could be attributed to the female factor, male factor, 

both factors, and unexplained factors. Hysterosalpingography plays an 

important role in the workup of female factor infertility. The aim of our 

study is to review the hysterosalpingographic findings in infertile women 

in our locality. A prospective study, on 192 women investigated by 

hysterosalpingography in our center as a part of an infertility workup, for 

a period from May 2020 to January 2021. Patients were (17-45) years old, 

the mean age is (28.7) years, Std. Deviation is 6.6 year, of them, 105 

(54.7%) primary infertility, and 87 (45.3%) were secondary infertility. 

The duration of infertility ranges between (1-19 years), the mean duration 

is 4.6 years, Standard Deviation is 3.5 years. The main 

hysterosalpingographic findings were normal exam (52%), tubal 

abnormalities (22.9%), uterine abnormalities (17 %), pelvic abnormalities 

(2.6 %), cervical abnormalities (1%), and minor abnormalities (11.9%).  

7.8 % of the patients were having more than one abnormal finding in the 

same film. Hysterosalpingography still plays an important role in the 

evaluation of infertility, despite the development of many new modalities. 

It is a helpful tool in identifying the underlying structural pathology 

mainly tubal and uterine abnormalities, the commonest 

hysterosalpingeographic abnormality in infertile women is the tubal 

pathology, primary prevention of pelvic inflammatory disease is crucial to 

prevent tubal infertility. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Infertility is defined as a failure to conceive after 12 months of frequent regular unprotected sexual 

intercourse [1], [2], the average worldwide prevalence of infertility is about 10 % and its incidence seems to 

be increasing [3- 5]. The infertility could be either primary or secondary [1], [2], [6]. 20%-35% attributed to 

Female factor, 20%-30% to male factor, 25%-40% to both factors, and unexplained factors in 10%-20% [6]. 

Female factor infertility can be due to either functional, or structural causes the latest, may include any part 

of female reproductive system from cervix to ovaries [1], [6]. Tubal diseases are commonest cause of 

infertility in female [1], [6]. It is responsible of 5-50% of female infertility [5], [7], through preventing 
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normal migration of the ovum. Pelvic inflammatory diseases is the commonest underlying cause of tubal 

damage, usually secondary to chlamydial & gonorrheal infection, other causes may include 

xanthogranulomatous salpingitis, pelvic masses and congenital tubal atresia as well hydrosalpinx [8]. 

Uterine cavity abnormalities is a well-known cause of female infertility, contributing to 10% of female 

infertility as general and 50% in women with early recurrent abortion, the uterine abnormalities manifested 

as uterine fibroid, endometrial polyps, uterine adhesions as well congenital abnormalities [1], [6]. 

 

The assessment of fallopian tubes & uterine abnormalities are essential in the workup of infertility this 

assessment is mainly by HSG, laparoscopy & hysteroscopy [5], [9]. HSG is a special type of contrast 

radiographic evaluation of the cervical canal, uterus and fallopian tubes [9], [10], done usually under 

fluoroscopy, and its main indication is infertility, but have other indications as recurrent spontaneous early 

fetal loss, postoperative evaluation of tubal ligation or reversal of tubal ligation, it can also be used for 

preoperative assessment of myomectomy [10], [11]. 

 

Although laparoscopy is now considered the diagnostic tool of choice for tubal & pelvic causes of female 

infertility because of the direct visualization of morphological abnormalities as well the ability to do some 

therapeutic procedures as tubal ligation or resection in case of hydrosalpinx, however, HSG in comparison 

is a simple, less expensive, carry less complications than the laparoscopy, give good information and can be 

some time therapeutic [5]. The HSG is a valuable tool in assessing female infertility) [9], and regarded as 

the gold standard exam for evaluation of tubal patency [10], [12], [13], [14]. The HSG findings in infertile 

women were studied before in various studies [12- 16]. 

 

The aim of our study is to review the HSG findings in the work up of patients suffering infertility in our 

locality.  

 

2. Patients and Methods 

A prospective study, that held in Mosul city, Nineveh governorate, IRAQ, from May 2020 to January 2021, 

the Participants are adult female patients aged 17 years or older, were referred by gynecologists to do HSG 

as a part of infertility work up. The study included 192 women, aged (17-45 years). The Patients less than 

17 years old, with contraindication to HSG due to sever PID, sever bleeding, known allergy to contrast 

media, sever renal or cardiac failure, or history of recent uterine or tubal surgery all are excluded [12], [17]. 

 

The collected data includes the age, type of infertility, duration of the infertility, parity and number of 

abortions in case of secondary infertility. The study was approved by the Ethics Committee of the college of 

medicine of Nineveh University, and an informed consent was obtained from whole participants after full 

explanation of the procedure and possible complications. The findings of HSG of the studied cases were 

evaluated, collected, and then patients were followed up for 7 days post procedure for evaluation of any 

complication. 

 

2.1 Technique 

The procedure is performed in the 1st ten days of the cycle after  the end of  menstrual bleeding, this period 

is preferred in examination to ensure there is no pregnancy and because in the proliferative phase the 

endometrium is thin, so that it enhances better image evaluation and interpretation, on  the other hand 

examination  in the second half of the cycle is  not encouraged because of the risk of irradiating developing 

fetus in case of early pregnancy as well the secretory-endometrium may increase the risk of the venous 

intervasation [12], [17]. 
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The patient is also asked to avoid any Sexual intercourse from the beginning of her period to the time of the 

examination to ensure there is no pregnancy [12]. 

 

2.2 Antibiotics 

No routine antibiotics were used, and the decision to give prophylactic antibiotics for fear of getting PID 

was left to the gynecologist, on such case, the used antibiotic is Doxycycline (that was given in dose of 

200mg, 20 minutes before the procedure [10], [17]. 

 

2.3 Analgesics 

Non-steroidal anti-inflammatory drugs were given one hour before the procedure to ease the pain [18]. 

 

2.4 Position 

The patient is usually placed on the  X ray table in gynecologic examination position [12], the procedure is 

done by trained radiologists who also interpret the films, the vagina is cleaned by antiseptic solution, then 

dilated by plastic disposable dilator or sterile metallic dilator, then cervix is straightened by one surgical 

forceps placed at 12 o’clock position or two forceps( at the 9 and 3 o’clock position ), the external cervical 

ostium is catheterized, the catheterization done by two methods either by the  use  of metallic cannula (with 

different diameters depending on the case examined), that can be connected to a syringe filled with 

iodinated hydro soluble contrast medium [12], or by introduction of small plastic Foley’s catheter in the 

cervical canal until it passes the internal oss then the balloon at its top is inflated with 2-3 ml of physiologic 

saline, then  we gently pull it down to ensure the appropriate position , then we slowly inject the  contrast 

medium [17]. The contrast medium is usually passed through the used cannula or catheter before their 

application to the cervix in order to expel the air out of the instrument and to prevent air bubbles from 

causing filling defect during exam, which may be mistaken for pathology [18]. The iodinated hydro soluble 

contrast medium, is widely substituted the previously used oil-soluble contrast medium [19], [20], this is 

attributed to the fact that the water soluble contrast carries better delineation of the uterine and tubal 

mucosal details and absence of serious adverse reactions like peritoneal inflammation, peritoneal 

granulomatous reaction, pulmonary and retinal oil emboli that are seen with oil soluble contrast [21]. The 

suggestion that the use of oil based contrast medium is associated with higher rates of pregnancy is 

controversy between studies [21], [22]. 

 

2.5 Radiographic views 

The imaging usually stars with a plain anteroposterior pelvic radiograph before contrast injection, to 

exclude  the presence of any radiopaque masses or calcification in the pelvis, which may causes 

misinterpretation  of the subsequent films [10], [12], a metallic marker should be placed over right or left of 

the film to indicate the side [12], then serial films are needed to be taken including, uterine filling phase, 

filling of  the fallopian tubes, then a later radiograph to check for the  free spillage of contrast in the pelvic 

cavity [12], the contrast material should be adjusted that neither too little nor too much contrast should be 

injected through the cannula [18], additional spot films may be required according to the findings [12]. 

 

3. Statistical analysis 

The Data were saved by using Microsoft excel Version16.0.12430.20120 , then analyzed by using  

Statistical Package for Social Sciences IBM (SPSS) 22,  Measures of central tendency and dispersion were 

used for description of the continuous variables as age and duration, while the categorical variables were 

expressed in frequency and percent, chi square test is used to assess for a statistically significant difference 

between the expected & the observed frequencies in different categories,  Independent sample T test to 

compare the mean ages and the mean duration of primary and secondary infertility < .05 were considered 
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significant. 

 

4. Results 

Patient's ages were ranging between 17 and 45 years old, mean (28.7) years, Std. Deviation is 6.6 year, of 

them 105 (54.7%) patients were investigated for primary infertility and   87 (45.3%) were investigated for 

secondary infertility. Figure 1 shows distribution of types of infertility in different age group, it’s shown 

that 83% of patients are 35 years old or younger, the largest proportion of patients aged 26-35 years (47%). 

 

 
 

The average duration of infertility ranges between (1-19 years), mean 4.6 years , Standard Deviation is 3.5 

years, The mean age in patients with primary infertility is 26.9 years, while in secondary infertility is 30.9 

years (with statistically significant difference ), the mean duration of infertility is 4.7 years for primary and 

4.4 years for secondary (with no statistically significant difference), the mean parity for the secondary 

infertile women were 1.4 and the mean abortion is 0.4 , for the secondary infertility the commonest cause 

for seeking pregnancy were include having less than three children,  in cases of having three or more 

children the commonest two causes to seek another pregnancy were wishing to have a male child, when 

they have  only females children  (48% of  cases who ware Para 3 and  87% of cases who were Para 4 or 

more), the second most common cause is the desire to have a pregnancy after getting a new marriage  (28% 

of female who were Para 3 or more), table 1 shows the mean difference in age, parity, abortion & duration 

between the types of infertilities. 

 

Table 1: Age, parity, abortion & duration in according to type of infertility 

Type N Mean 
Std. 

Deviation 
Std. Error 

Mean 

Age 
Primary 105 26.9y 6.9y 0.7y 

Secondary 87 30.9y 5.7y 0.6y 

Parity 
Primary         

Secondary 87 1.4 1.3 0.1 

Abortion 
Primary         

Secondary 87 0.4 0.8 0.1 

Duration 
Primary 105 4.7y 3.9y 0.4y 

Secondary 87 4.4y 2.8y 0.3y 
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Figure1: patients distribution according to the age group
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The main hysterosalpingographic findings were summarized in table 2. Normal exam represents (52 %), 

tubal abnormalities (22.9%), uterine abnormalities (17 %), pelvic abnormalities (2.6%), cervical 

abnormalities (1%), and minor abnormalities (11.9%). Of the patients 7.8 % were having more than one 

abnormal finding in the same film. 

 

Table 2: The Hysterosalpingographic Findings. 

Findings Frequency Percent 

1. Normal  100  52% 

2 .Uterine abnormalities:   
  Congenital: 14.4% 

 Arcuate uterus 16 8.3% 

 Bicornuate/septate uterus 6 3.1% 

 Unicornuae uterus 3 2% 

 Uterine hypoplasia 2 1 % 

 Acquired 2.6%   

 uterine fibroid/polyp 3 1.6% 

 Uterine adhesion 2 1.0% 

3.Tubal abnormalities:   
  unilateral tubal obstruction 27 14.1% 

 bilateral uterine obstruction 15 7.8% 

 hydrosalpinx 2 1.0% 

4.Pelvic abnormalities     

 pelvic adhesions 5 2.6% 

5.Cervical      

 cervical stenosis 1 0.5% 

 patulous cervix 1 0.5% 

2. minor findings 23 11.9% 
 

Regarding complications, no immediate side effect as an allergic reactions or severe abdominal pain were 

faced during the exam; however 168 out of 192 patients (88%) experienced a mild abdominal cramp that 

continues for 24 hr. or less with post procedural spotting, others did not report any symptoms. Contrast 

intravasation was noted in 2 cases (1%), both of these cases were having a tubal obstruction as well. No 

reported pelvic inflammatory disease during the period of follow up. 
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                                       A                                                                     B 

Figure 4: A & B uterine duplication anomalies (bicornuate uterus) as seen in hysterosalpingography 
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5. Discussion 

Hysterosalpingography is an invasive procedure, however it represents an important investigation in 

infertility managements for last decades and to present, especially for tubal and uterine causes of female 

infertility, although nowadays the laproscopy and other contrast studies may provide more information and 

higher sensitivity, however the role of HSG is thought to remain important for a long time to come [23]. 

The mean age of our participants is 28.7 years, which is less than that recorded by previous studies [5], [9], 

[24- 26]. The relatively young age of presentation may be attributed to the early age of marriage which is 

encouraged by Iraqi society due to traditions. In our study the females with secondary infertility are 

significantly older than the females with primary infertility (26.9 years versus 30.9 years), the same was 

found by [25]., we also noticed that the duration of infertility ranged between (1-19 years), same was found 

by [27], and nearly same range (1-18 years) was found by [28]. The mean duration of infertility in both 

types of infertility do not show statistically significant different in our study (4.7 for primary and 4.4 years 

for secondary infertility respectively), the duration is shorter if compared to (a study done in turkey in a 

small sample size (N=82) [26]. The primary infertility was commoner than the secondary infertility as an 

indication for HSG in the present study, (54.7% versus 45.3%) with no statistically significant difference; 

however. Similar findings were noted by [26], [2], [7]. In other hands many other studies showed that the 

secondary infertility to be more common indication than the primary one, most of these studies however 

were localized to Africa mainly in Nigeria [9], [23], [25], [29], [30]. 

 

Literatures had found that the normal HSG represented 29 to 55 % of the HSG exam [5], [9], [23], [24], 

[26], [31]. In our study the percent of normal findings located in the mentioned rang as well, it is (52%). 

Many studies were done to investigate causes of infertility, the commonest cause of female infertility was 

found to be attributed to abnormal ovulation followed by tubal, uterine and pelvic factors respectively [1], 

[6], [28], [31], [32]. Literatures showed that the tubal abnormalities represent 11-48 % of total HSG 

findings in infertile women in various studies [9], [23- 26], with the infection being the most common 

underlying cause [33]. In the present study the fallopian tube abnormalities were seen in 22.9%, these 

abnormalities were more common in females with secondary infertility than in primary infertility (58% 
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versus 41.9%), the tubal factor in the current study is the commonest HSG abnormalities in an infertile 

woman, the same was found by other studies [9], [23], [24], [26]. 

 

The commonest tubal abnormality encountered during the present study is tubal obstruction, followed by 

hydrosalpinx, same is found by [24], [26]. Bilateral tubal occlusion is noted in 7.8% in our study, this is 

comparable to what is found by 6.3% [25], however less than encountered by [23]. which is lower than an 

overall prevalence of 15% reported by a meta-analysis which was done on seven studies on role of HSG in 

diagnosis of tubal pathology [34]. The uterine abnormalities varied in the previous studies, ranging from 7 

to 50.8% [9], [23- 26]. In our study the uterine abnormalities was seen in (17 %) of the studied infertile 

female, they were the second common among the abnormalities found in HSG, same was found by previous 

studies [9], [23], [24], [27]. According to the studies the commonest two uterine abnormalities in HSG of 

infertile women in general are filling defects (smooth like fibroid and polyp or irregular like synecheae) 

followed by mullarian duct abnormalities, in a form of (arcuate, bicornuate/septate/ unicornuate/ 

hypoplastic uterus) [23- 35]. In the present study however the uterine congenital abnormalities were by far 

more common than the uterine filling defect (14.4% versus 2.6%). High prevalence of congenital uterine 

abnormalities is not unique to the present study, it is also reported and it represents the only uterine 

abnormality [26]. In both filling defect and con gut abnormalities were equally found (6.8% for each) [27]. 

 

The most common congenital abnormality in the current study is arcuate uterus, versus bicornuate uterus in 

[23], [27], unicornuate uterus in [26]. 

 

The HSG has low sensitivity in the evaluation of pelvic pathologies as recommended by previous studies 

[23], [35]. In our study pelvic causes seen in 2.6 % in form of adhesion, the percentage is lower in 

comparison with the previous studies (37% in [26] and 25.7% in in form of adhesion [23], the prevention of 

pelvic inflammatory disease has the main role to decrease tubo-peritoneal adhesion & the consequent 

infertility [23], [35]. 

 

The cervical pathology in our study is the least encountered abnormality, representing only 1%, the same 

was found by [9]. 

 

Previous studies shows the prevalence of multiple pathologies in the same patients to be variable, from 2.1 

% in [24] to 16.2% in [23], in our study 7.8% were found to have a more than one pathology in the same 

exam. 

 

Using water soluble contrast media in HSG, was shown to be associated with lower complication [36], as 

well better exam quality [20], [36], the venous intravasation seems to carry a risk of fat embolism if oil 

based contrast media is used, in the contrary no such risk, if water soluble contras media are used [37]. for 

this reason, water soluble contrast media are now have a wide use in HSG [21], [36], [37]. 

 

The prevalence of having intravasation during HSG exam was shown to be in the range of 0.4–7.2%. [25], 

[36], [38], [39]. In our study the intravasation was noted in 1% of the patients. According to literature the 

intravasation of contrast is associated with an increase the intrauterine pressure as seen in tubal obstruction 

and thus may be an indirect clue for presence of such pathology [21], [25], [36], same is found in the 

current study, the both cases of the intravasation were associated with tubal occlusion. 

 

In our study no significant immediate or late complication were noted, same was found by [24]. 

Availability of Data and Materials 
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6. Conclusion 

Despite development of many new imaging modalities, hesterosalpingography still plays an important role 

in evaluation of female infertility, due to its being a simple, low cost procedure with good tolerability by 

patients, wide availability and low complications. HSG is shown to be helpful in to identifying the 

underlying structural pathology mainly tubal and uterine abnormalities, the commonest HSG abnormality in 

infertile women is the tubal pathology, primary prevention of PID is crucial to prevent tubal infertility. 
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