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AbstrACt

Objectives: To determine the rate and patterns of hysterosalpingography (HSG) abnormality among 
infertile women at Srinagarind Hospital, Khon Kean University, Thailand.

Materials and Methods: The study patients were identified through the reports of the Infertile Clinic. 
In our hospital, HSG was routinely performed in all women undergoing an evaluation of infertility 
problems.  Medical records were extracted for baseline characteristics, types of infertility, and 
details of HSG findings.  A 95% confidence interval (CI) was calculated to demonstrate the 
precision of data.  Logistic regression model was used to determine an independent impact of 
the type of infertility on abnormal HSG findings.

results: Overall, 589 women were reviewed.  The mean ± SD age was 32.9±5.0 years.  
Secondary infertility was noted in 163 (27.7%) women.   Abnormal HSG was noted in 227 (38.5%, 
95% CI, 34.6%-42.6%) women.   The most common abnormal HSG findings were tubal occlusion 
and hydrosalpinx.  When adjusted with patients’ age, women with secondary infertility carried 
a higher risk of having abnormal HSG finding compared to those with primary infertility (an 
adjusted odds ratio, 2.44; 95% CI, 1.68-3.54). 

Conclusion: Rate of abnormal HSG findings among infertile women in our setting was approximately 
40%.  Type of infertility was independently associated with abnormal HSG findings.
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ความผิดปกติที่พบจากการเอกซเรยรวมกับการฉีดสารทึบรังสีเขาโพรงมดลูกในหญิงที่มีภาวะมีบุตร

ยาก

ขวัญฤทัย นามภักดีอนันต, ชำานาญ เกียรติพีรกุล, เยาวภา จงเปนสุขเลิศ

วัตถุ ประสงค:  เพื่อประเมินอุบัติการณและรูปแบบของความผิดปกติที่พบจากการเอกซเรยรวมกับการฉีดสารทึบรังสีเขาโพรงมดลูกใน

หญิงที่มีภาวะมีบุตรยาก

วัสดุและวิธีการ:  ทำาการศึกษา ณ คณะแพทยศาสตร โรงพยาบาลศรีนครินทร มหาวิทยาลัยขอนแกน โดยการทบทวนเวชระเบียนของ

หญงิที่มารบับรกิาร ทีค่ลินกิผูมบีตุรยากตั้งแตเดอืนมกราคม พ.ศ.2551 ถงึ เดอืนธนัวาคม 2556 โดยเกบ็ขอมูลทัว่ไป ภาวะมบีตุรยากทั้ง

แบบปฐมภูมิและทุติยภูมิ ลักษณะของความผิดปกติที่พบจากการเอกซเรยรวมกับการฉีดสารทึบรังสีเขาโพรงมดลูก โดยใชการ

วิเคราะหความถดถอยแบบโลจิสติกและความเชื่อมั่น 95 เปอเซนต เพื่อหาปจจัยที่มีความเกี่ยวของกับภาวะมีบุตรยาก

ผลการศึกษา:  จากการตรวจเอกซเรยรวมกับการฉีดสารทึบรังสีเขาโพรงมดลูกในหญิงที่มีภาวะมีบุตรยาก จำานวน 589 ราย โดยมีอายุ

เฉลี่ย 32.9 ป เปนภาวะมีบุตรยากแบบทุติยภูมิรอยละ 27 ตรวจพบความผิดปกติจากการเอกซเรยรวมกับการฉีดสารทึบรังสีเขาโพรง

มดลูก รอยละ 38 และความผิดปกติที่พบมากที่สุด คือ ภาวะทอนำาไขอุดตัน และทอนำาไขบวมน้ำา โดยตรวจพบความผิดปกติในหญิงที่

มีภาวะมีบุตรยากแบบทุติยภูมิมากกวาแบบปฐมภูมิ 2.4 เทา

สรุป:  การตรวจเอกซเรยรวมกับการฉีดสารทึบรังสีเขาโพรงมดลูกในหญิงที่มีภาวะมีบุตรยากพบความผิดปกติรอยละ 40 และประเภท

ของภาวะมีบุตรยากเปนปจจัยที่เกี่ยวของกับความผิดปกติที่พบ
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Introduction
 Hysterosalpingography (HSG) is a radiologic 

procedure used to examine the inside of the endocervical 

canal, endometrial cavity, shape and patency of 

fallopian tubes, and surrounding areas(1).  During HSG, 

a radio-opaque material is slowly injected into the 

endocervical canal and usually carries out under 

fluoroscopy with image intensification.  The patterns of 

dye filling within the inside of uterus and fallopian tubes 

and spilling out reflect the surface contour of the inside 

of the organs and adjacent peritoneum(1). 

 Nowadays, HSG is used predominantly in the 

evaluation of couples with infertility problems.  The other 

common indications for HSG are recurrent abortion and 

tubal patency evaluation following tubal reversal.  The 

recent meta-analysis using individual patient data 

emphasized that HSG is a useful screening procedure 

for evaluating infertile couples.  The accuracy of HSG 

especially for determining tubal patency was similar 

across all patients with different characteristics(2).

 Rate of HSG abnormality and specific abnormal 

HSG pattern among women presenting with infertility 

vary widely between the studies which may be 

secondary to the differences in patients’ characteristics 

and associated risks(3-12).   Data regarding the rate and 

pattern of HSG abnormality for a particular area are 

thus mandatory for providing baseline information.   This 

study was accordingly conducted to determine the rate, 

patterns of HSG abnormality, and associated risks 

among women presenting with infertility problem at 

Srinagarind Hospital, Khon Kean University, Thailand. 

Material and Methods
 The present descriptive study was retrospectively 

conducted among women who attended an Infertile 

Clinic at the Srinagarind Hospital, Khon Kaen University, 

Khon Kaen, Thailand, between January 2008 and 

December 2012. The study was approved by the 

Research Ethics Committee of the Faculty of Medicine, 

Khon Kaen University.  Because it was a retrospective 

study and the data were reported anonymously, the 

need for informed consent was waived by the Research 

Ethics Committee.

The study patients were identified through the reports 

of the Infertile Clinic.  In our hospital, HSG was routinely 

performed in all women undergoing an evaluation of 

infertility problems. Medical records were extracted for 

baseline characteristics, types of infertility, and details 

of HSG findings.  The results were stratified by type of 

infertility and patients’ age. 

  Data were summarized as number (percentage) 

or mean ± standard deviation (SD) as appropriate. A 

95% confidence interval (CI) was calculated to 

demonstrate the precision of data. Multivariable logistic 

regression was applied to estimate the effect of type of 

infertility (primary versus secondary infertility) on the 

primary outcome, while adjusting for patients’ age.   An 

odds ratio (OR) with a 95% CI that did not include unity 

was considered statistically significant.  Statistical 

analysis was carried out via STATA (NY, USA).

results
 During the study period, 589 women met the 

inclusion criteria and were included in the analysis. The 

mean ± SD age was 32.9±5.0 years. One hundred and 

sixty-three (27.7%) women had secondary infertility 

while the remaining 426 (72.3%) women experienced 

primary infertility. The mean age ±SD among women 

with primary and secondary infertility was 32.5±5.0 

years and 33.9±4.8 years, respectively. Abnormal HSG 

was noted in 227 women (38.5%; 95% CI, 43.6%-

42.6%).  The most common patterns of abnormal HSG 

findings were tubal occlusion and hydrosalpinx.

 Table 1 displays patients’ age and HSG findings 

stratified by the type of infertility.   Women with 

secondary infertility carried a higher rate of abnormal 

HSG than women with primary infertility (54.0% versus 

32.7%, respectively).  When adjusted by patients’ age, 

women with secondary infertility were approximately 

2.4 times more likely to have abnormal HSG findings 

than those with primary infertility (adjusted OR, 2.44; 

95% CI, 1.68-3.54).

 Uterine cavity abnormality was more common 

among women with primary infertility when compared 

to women with secondary infertility (9.4% versus 4.3%, 

respectively).   Tubal pathology detected on HSG among 
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women with secondary infertility was 48.5% which was 

higher than that observed among women who had 

primary infertility (21.4%).   Abnormal cervical canal 

was rarely noted (2%).

 Table 2  shows the rate and patterns of abnormal 

HSG findings stratified by patients’ age.  The rate and 

patterns of HSG abnormalities was roughly similar 

across all three patients’ age groups.  Details of tubal 

stenosis classified by site are shown in Table 3. 

table 1.  Baseline characteristics.

Variables

 

All women

N=589 (%)

 

type of infertility   

 Primary infertile

N=426

secondary infertile

N=163

Age (years)

     15-24 24 (4.1) 21 (4.9) 3 (1.8)

     25-34 340 (57.7) 255 (59.8) 85 (52.1)

     35-50 225 (38.2) 150 (35.2) 75 (46.1)

HSG findings

Normal 362 (61.4) 287 (67.3) 75 (46.0)

Cervix 12 (2.0) 10 (2.3) 2 (1.2)

    Cervical polyp 4 3 1

    Cervical stenosis 8 7 1

Uterus 57 (9.6) 47 (9.38) 10 (4.29)

a) Congenital anormalies

    Arcuate uterus 3 3 -

    Septate uterus 1 1 -

    Unicornuate uterus 1 1 -

    Bicornuate uterus 1 1 -

b) Acquired anormalies 

    Uterine synechiae 3 3 -

    Myoma uteri

       - Subserous 1 1 -

       - Intramural 4 4 -

       - Submucous 33 26 7

       - Unspecified site 10 7 3

Fallopian tubes 170 (28.9) 91 (21.4) 79 (48.5)

    Unilateral tubal stenosis 78 52 26

    Bilateral tubal stenosis 65 23 42

    Unilateral tubal hydrosalpinges 16 7 9

    Bilateral tubal hydrosalpinges 16 12 4

Data are present as number (percentage)

HSG, hysterosalpingography
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table 2.  Details of abnormal HSG findings stratified by age group.

Abnormal HsG findings Age group (years)

15-24

N=24

25-34

N=340

35-50

N=225

Cervix - 8 (2.3) 4 (1.8)

    Cervical polyp - 5 3

    Cervical stenosis - 3 1

Uterus 2 (8.3) 30 (8.8) 25 (11.1)

a) Congenital anormalies

    Arcuate uterus - 2 1

    Septate uterus - 1 -

    Unicornuate uterus - 1 -

    Bicornuate uterus 1 - -

b) Acquired anormalies 

    Uterine synechiae - 2 1

    Myoma uteri

     - Subserous - - 1

     - Intramural - 2 2

     - Submucous 1 16 16

     - Unspecified site - 6 4

Fallopian tubes 7 (29.2) 96 (28.2) 67 (29.8)

   Unilateral tubal stenosis 4 36 38

   Bilateral tubal stenosis 1 42 22

   Unilateral tubal hydrosalpinges 2 9 5

   Bilateral tubal hydrosalpinges 1 11 4

Data are present as number (percentage)

HSG, hysterosalpingography

table 3.  Details of sites of tubal stenosis.

sites of tubal stenosis Cornue Proximal Distal Fimbria

Unilateral (N=78)

      Right tubal stenosis (N=30) 10 5 7 8

      Left tubal stenosis (N=48) 20 11 8 9

Bilateral tubal stenosis (N=65)

Bilateral tubal stenosis (same site) (N=57) 8 24 13 12

Bilateral tubal stenosis (different site) (N=8)

      Right tubal stenosis 2 2 0 4

      Left tubal stenosis 3 3 2 0

Data are present as number
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Discussion
 In the present study, the frequency of abnormal 

HSG findings and the associated predictor among 

women undergoing infertility evaluation have been 

systematically evaluated.  The frequency of abnormal 

HSG findings in the present study was notably high 

(38.5%; 95% CI, 43.6%-42.6%).   Tubal abnormality 

was a major cause of female infertility.  Significant 

independent variables correlated with abnormal HSG 

were type of infertility when controlling for commonly 

applied markers.

 In the literature, rate of abnormal HSG varies 

from 26% to 80%(3-12).  As mentioned earlier, wide 

variation of the reported rate of HSG abnormality are 

expected due to the differences in patients’ characteristics 

and associated risks of each setting.  In the present 

study, approximately 40% of women undergoing HSG 

for infertility evaluation were found to have abnormal 

HSG results.  The most common site of HSG abnormality 

in the present study was tubal pathology which was 

consistent with previously reported findings(3, 7-10).   

 Several studies have attempted to identify specific 

sociodemographic risk factors associated with abnormal 

HSG findings among infertile women. In a study of 

Liberty et al(12), patients’ age was noted to have 

significant independent impact on the rate of abnormal 

HSG.  Infertile women aged 35 years or older had 

almost 4-fold higher risk of abnormal HSG as compared 

with younger women (adjusted OR, 3.7; 95% CI, 2.2-

6.2).  The actual causes of a higher rate of abnormal 

HSG among older women in this study however 

remained inconclusive.   In previous studies conducted 

among Nigerian women, HSG tubal abnormality which 

was the most common patterns of abnormal HSG has 

been note to be more prevalent in women infected with 

human immunodeficiency virus (HIV) which might be 

due to the higher risk of pelvic infection among HIV-

infected women(6, 11). 

 Type of infertility has been acknowledged as an 

important factor for predicting the risk of abnormal HSG 

findings. Abnormal HSG findings were noted to be 

associated with secondary infertility than primary 

infertility(4, 5).   The higher risk of abnormal HSG among 

women with secondary infertility was consistently 

observed in the present study.   Women with secondary 

infertility carried a higher risk of abnormal HSG.  When 

adjusted by patients’ age, women with secondary 

infertility had an approximately 2.5-fold higher risk of 

abnormal HSG when compared to women with primary 

infertility (adjusted OR, 2.44; 95% CI, 1.68-3.54). 

Infections following abortion and delivery have been 

suggested as one of the possible causes of infertility. 

In addition, secondary infertility has been proposed as 

a potential indicator for infection complication occurring 

in previous pregnancy.  So, this may be a theoretical 

explanation for the higher rate of abnormal HSG among 

women with secondary infertility(13).

 The present study was able to demonstrate the 

difference in abnormal HSG patterns among women 

with primary and secondary infertility.  Uterine cavity 

abnormality was more common among women with 

primary infertility (9.4% versus 4.3%, respectively).  In 

contrast, tubal pathology detected on HSG was more 

prevalent among women with secondary infertility as 

compared with those who had primary infertility (48.5% 

versus 21.4%, respectively).   This information should 

be taken into account during patients’ counseling and 

treatment planning.

 The present study has some limitations.  First, 

this study was retrospective; some clinically important 

data therefore may not be available, such as detailed 

sexual behavior, patients’ symptoms, duration of 

infertility, underlying disease, and previous history of 

sexually transmitted disease which might impact on to 

the rate of abnormal HSG.   Second, the results of HSG 

findings reported herein obtained from the medical 

recoded.   We did not review HSG imaging.  A lack of 

data regarding to further investigations after abnormal 

HSG was another limitation resulting in the inability to 

differentiate about the high rate of abnormal HSG in the 

present study was due to a higher rate of underlying 

pathology in the genital tract or due to the high false 

positive rate on HSG.

 In conclusion, abnormal HSG findings were not 

uncommon in our setting. Approximately 40% of women 

undergoing HSG for infertility evaluation were noted to 
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have abnormal results. The most common site of 

abnormal HSG was tubal pathology.  Significant 

independent variables correlated with abnormal HSG 

were type of infertility when controlling for patients’ age. 

Additional studies to evaluate the results of further 

investigations among infertile women with abnormal 

HSG findings are warranted.      
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