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Abstract
Background/Aim: Around 15-20 % of couples worldwide struggle with infer-
tility, a difficult and aggravating gynaecological issue. Conception occurs in 
both partners, male and female, as they are both responsible for conception. 
This study aimed to evaluate the diagnostic accuracy of hysterosalpingography 
(HSG) in the detection of tubal infertility factors, by comparing the findings of 
HSG with the findings of laparoscopy (LPSC).
Methods: A retrospective study from 1st January 2018, to 31st December 2019, 
is presented. Infertile patients who underwent LPSC, HSG and ultrasound to 
evaluate sterility during this timeframe were included in the research.
Results: The study involved 63 infertile patients with a mean lifespan of 33.3 ± 
4.7 years. The conclusions of LPSC and HSG, in general, were in good correlation 
and the percentage of agreement among the diagnostic procedures was 77.8 %. 
In the case of dichotomous categories, there is a good alignment between LPSC 
and HSG results with a percentage of 85.7 %. Hydrosalpinx: The findings of 
LPSC and HSG are quite similar. The percentage of agreement among the diag-
nostic techniques used was 79.2 %. Canal obturation: LPSC and HSG results are 
in good correlation with a percentage of 78.6 %. Terminal obturation: LPSC and 
HSG results are also in good agreement with the calculated percentage of 82.1 %.
Conclusion: In determining tubal sterility factors, there is considerable con-
sistency between LPSC and HSG results (κ = 0.68; 95 % CI 0.54-0.83). There is 
a good correlation between LPSC and HSG findings of dichotomous categories 
(χ2 = 0.63; 95 % CI: 0.41-0.86). 86.2 % of subjects with peritubular appendages 
and 8.8 % of subjects without peritubular appendages had hydrosalpinx, which 
is a statistically significant difference (χ2 = 37.957; p < 0.001). Between LPSC 
and HSG data, there is a good agreement in the diagnosis of hydrosalpinx (κ = 
0.64; 95 % CI: 0.38-0.91).
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Introduction

Infertility is a serious and rapidly increasing gy-
naecological issue that affects 15-20 % of cou-
ples worldwide and is defined as the inability 
to conceive within 12 months of regular unpro-
tected intercourse.1 Infertility always unites the 
problem of two people2 because conception is the 
responsibility of both, the male and female part-
ners. 48.5-72.4 million couples globally suffer 

from primary or secondary infertility. Meta-anal-
ysis calculated the percentage of infertility for 
different countries and cultures which ranges 
from 5-30 %, but most often is 15-20 %.3 

Many factors affect fertility. The most common 
causes of infertility are changes in lifestyle, en-
vironmental pollution, delayed birth of the first 



Methods

The results of a retrospective study conducted at 
the Department of Sterility at Obstetrics and Gy-
naecology Clinic “Narodni Front”, Belgrade, the 
Republic of Serbia, between 1st January 2018 
and 31st December 2019 were recorded. An ul-
trasound, HSG, and LPSC were performed on 63 
patients as part of the study’s sterility assess-
ment. The patient’s age, sterility type, length, lap-
aroscopic findings, past pregnancies and abor-
tions, patency of the fallopian tubes, location of 
obstruction of the fallopian tubes and kind of 
corrective surgical procedures performed on the 
fallopian tubes during LPSC were examined. 

child at an advanced age of a female partner, sep-
aration of partners due to professional reasons, 
anovulation, reduced ovarian reserve, sexually 
transmitted diseases, male partner problems, 
anxiety and stress.4 The causes are almost equal 
in male and female partners. The male partner is 
a cause of infertility in 30-40 % of cases, female 
in 40-55 % of cases and both are responsible for 
10 % of cases. The remaining 10 % of the caus-
es stay unexplained.5 According to FIGO classifi-
cation, causes of infertility in women are divided 
into several groups: the problem with the fallopian 
tube and pelvic peritoneum (25-35 %), anovula-
tion or infrequent ovulation (30-40 %), endome-
triosis (1-12 %), uterine abnormalities (6 %) and 
unexplained infertility (14 %). Examining tubal 
factors of infertility, or to be precise, fallopian 
tube patency is the initial step in discovering fe-
male infertility factors. They are detected using 
some or all of the following methods: hystero-
salpingography (HSG), laparoscopy (LPSC), and 
ultrasound.6 Each method of diagnosis has its 
advantages and disadvantages, while the combi-
nation of these methods gives the most accurate 
and most reliable diagnosis. This is why the de-
gree of their correlation is extremely important 
and is leading us to a decision on which patients 
should expect pregnancy by natural conception 
or when is necessary to apply one of the methods 
of assisted reproductive technology. Of all infer-
tility causes in women, the tubal factor accounts 
for about 30 %.5, 7 The aetiological factors of tub-
al pathology are usually infections with bacteria 
and viruses, the existence of intrauterine devices, 
endometriosis, tuberculosis of the genital organs 
and previous surgery.8 

As said, one of the first stages in determining a 
woman’s infertility is to examine her fallopian 
tube function by HSG, LPSC, and ultrasound.6 
HSG is indicated in the diagnosis of marital infer-
tility, or female infertility, especially after previ-
ous surgeries or anamnesis indicating previous 
inflammatory diseases of the genital organs, a 
clinical finding that indicates the presence of en-
dometriosis or suspicion of uterine anomalies. 
Indications for HSG are also a history of tubal 
pregnancy, corrective surgery on the fallopian 
tubes and a ruptured appendix. There are diag-
nostic and therapeutic indications for perform-
ing HSG, and among them, infertility is the most 
important. Diagnostic indications for HSG are an 
examination of infertility suspicion of congenital 
anomaly of the internal genital organs of a wom-
an, examination of the condition of the uterine 
cavity, examination of defects in the uterine wall, 

examination of tubal structure, intrauterine lo-
calisation insert, repeated abortions and abnor-
mal uterine bleeding. Therapeutic indications for 
the use of HSG are intrauterine adhesions and 
tubular occlusions. Contraindications for HSG are 
bleeding and allergy to contrast agents, while the 
absolute contraindications are intrauterine preg-
nancy and acute pelvic inflammatory disease.

Reasons to perform LPSC include infertility, ec-
topic pregnancy, endometriosis, chronic pain in 
the lower abdomen, acute and subacute prob-
lems in the pelvis and malformations of the in-
ternal genital organs. Indications for extended 
LPSC are infertility, endometriosis, neoplastic 
and non-neoplastic ovarian tumours, genital and 
intra-abdominal tuberculosis and sterilisation of 
tubes. Since LPSC is conducted under general an-
aesthesia, most cases in which LPSC is contrain-
dicated are due to anaesthesia, mainly diseases 
of the cardiovascular and respiratory systems. 
The absolute contraindication for LPSC is haem-
orrhagic diathesis. The greatest danger is posed 
by puncture of the abdomen “blindly”. The tip of 
the needle can penetrate layers of the anterior 
abdominal wall where various forms of emphyse-
ma and injuries to blood vessels can occur during 
insufflation. Complications of LPSC can be divid-
ed into intraoperative complications (emphyse-
ma, injuries of blood vessels, intestines, etc.) and 
postoperative complications (pain, bleeding, in-
fections and the occurrence of postoperative ad-
hesion). 

This study aimed to evaluate the diagnostic effi-
cacy of HSG in identifying tubal infertility causes.
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Results

The average age of all researched participants 
was 33.3 ± 4.7 years. The youngest participant 
was 23 years old, while the oldest was 41. The ma-
jority of those who participated in the research 
had no prior pregnancies (87.3 %) or abortions 
(87.3 %). Ectopic pregnancies were reported by 
3 (4.8 %) respondents. The study's participants 
were more likely to suffer from primary sterility 
(81.0 %). The average length of sterility was two 
years. In the subjects with fallopian tube obstruc-
tion, the most common place was found to be a 
terminal obstruction (63.6 %). Of all respondents 
included in the study, 29 (48.3 %) had peritubular 
adhesions. The most common corrective surgery 
was bilateral salpingoneostomy (42.9 %). 22.2 % 
of participants had a good HSG result and 30.2 % 
of participants had a good result at the LPSC (Fig-
ure 1 and 2).

Depending on the kind of variables and the nor-
mality of the distribution, the data is shown as n 
(%), arithmetic means ± standard deviation, or 
median (range, min-max). The techniques applied 
for statistical hypothesis testing are the exact 
probability Fishers test and the Chi-square test. 
Weighted Kappa coefficient and Kappa coefficient 
were taken for measurement agreement and the 
SPSS program was used for the statistical analy-
sis. Statistical hypotheses were tested at the level 
of statistical significance (alpha level) of 0.05.

Figure 1: Distribution of respondents according to hysterosalp-
ingography (HSG) findings

Figure 2: Distribution of respondents according to laparoscopy 
(LPSC) findings

There is good agreement between LPSC and HSG 
findings (κ = 0.68; 95 % CI: 0.54-0.83). The pro-
portion of agreement with the applied diagnostic 
procedures was 77.8 % (Table 1).

There is good agreement between LPSC and HSG 
findings of dichotomous categories (κ = 0.63; 95 
% CI: 0.41-0.86). The proportion of agreement be-
tween applied diagnostic procedures of dichoto-
mous categories was 85.7 % (Table 2).

Table 1: Absolute frequencies of laparoscopy (LPSC) and hys-
terosalpingography (HSG) category findings

Table 2: Absolute frequencies of laparoscopy (LPSC) and hys-
terosalpingography (HSG) findings of dichotomous categories

HSG Result

HSG Result

LPSC Result

LPSC Result

Normal result

Regular

Obstruction

In total

12

7

19

2

42

44

14

49

63

In total

Normal
result

Regular Obstruction In total

Fallopian tube 
obstruction right

12

1

4

2

19

1

6

0

2

9

1

0

7

3

11

0

0

0

24

24

14

7

11

31

63

Fallopian
tube

obstruction
right

Fallopian
tube

obstruction
left

Fallopian
tube

obstruction
bilateral

In
total

Fallopian tube 
obstruction left

Fallopian tube
obstruction bilateral

86.2 % of subjects with peritubular appendages 
and 8.8 % of subjects had hydrosalpinx without 
peritubular appendages, which is a statistically 
significant difference (χ2 = 37,957; p < 0.001) (Ta-
ble 3). 

There is good agreement between LPSC and HSG 
findings (κ = 0.64; 95 % CI: 0.38-0.91). The pro-
portion of agreement of the applied diagnostic 
procedures was 79.2 % (Table 4).

243Popović et al. Scr Med 2022 Sep;53(3):241-5.



Discussion

Some authors have found in their research a 
slightly higher incidence of primary than second-
ary infertility. The percentage of primary infer-
tility ranged from 60–72 % and secondary from 
28–40 %.9 When resizing groups according to 
inclusion criteria, a 2001 research included 328 
infertile women who were subjected to diagnos-
tic LPSC to investigate infertility, including 191 
unexplained infertile patients. There were 106 
(55.5 %) primarily infertile and 85 (44.5 %) sec-
ondary infertile patients. The mean age of infer-
tile patients was 28 ± 5 years, respectively.10 In 
this research which included 63 participants 81 
% were primary infertile, while 19 % were sec-
ondary infertile.

The tubal factor is responsible for infertility 
in 25-35 % of cases. HSG and LPSC are the two 
most important and most widely used diagnos-
tic methods for examining fallopian tube paten-
cy. Tubal obstruction diagnosed by HSG in this 
study was 77.8 %, of which unilateral obstruction 
was found in 28.6 % and bilateral obstruction 
in 49.2 % of cases. Tubal obstruction diagnosed 
laparoscopically was 69.8 %, of which unilateral 
obstruction was present in 17.5 % and bilateral 
obstruction in 38.1 % of cases. Left fallopian tube 
obstruction was diagnosed more often both by 
HSG and LPSC than right fallopian tube obstruc-
tion and was 17.5 %. The agreement of HSG and 
LPSC findings in diagnostics fallopian tube obtu-
ration in this study was 77.8 %, based on which it 
can be concluded that there is a good correlation 
between LPSC and HSG findings.
 
In a study that was done and which consists of a 
reviewed series of 200 consecutive hysterosalp-
ingograms to assess infertility in patients attend-
ing the clinic at Hillbrow Hospital in Johannes-
burg, fallopian tube anomaly was found in 81.8 % 
cases and terminal hydrosalpinx present in 64.4 
%. After completing the research, it was found 
that there is a good correlation between HSG and 
laparoscopic findings, the degree of correlation 
in this study was 75 %.8

Routine HSG and LPSC have been performed at 
a certain time for any patient who has had prima-
ry infertility for more than two years. The clini-
cal aspects of 433 such patients’ findings were re-
viewed retrospectively. An agreement between 
the two diagnostic methods was found in 70.9 %. 
Almost half of the population experienced HSG or 
LPSC abnormalities.11 In a two-year prospective 
study comparing the diagnostic accuracy of HSG 
and LPSC, 143 infertile women were evaluated. 
The agreement between these two methodolo-
gies’ results was 66.4 %.12 In a prospective cohort 
study including 11 Canadian centres, unilateral 
fallopian tube obstruction was detected in 14 % 
of infertile patients and bilateral obstruction in 
24 %, whereas laparoscopic unilateral and bilat-
eral fallopian tube obstruction was diagnosed in 
12 % of each.13 Comparing the presented results 
with the previously mentioned, it was concluded 
that there is a good alignment between them. 

HSG and LPSC are complementary methods of 
examination of infertile patients. As mentioned, 
there is a high correlation between HSG and LPSC 

Table 3: Distribution of subjects by hydrosalpinx - the presence 
of peritubular growths

Table 4: Absolute frequencies of LPSC and HSG finding catego-
ries (hydrosalpinx)

Table 5: Distribution of subjects according to fallopian tube ob-
struction – the presence of peritubular adhesions

The presence of peritubular appendages

Hydrosalpinx

Yes

No

In total

Hydrosalpinx right

Hydrosalpinx left

Hydrosalpinx bilateral

In total

1

0

2

3

1

1

9

11

0

9

1

10

2

10

12

24

Hydrosalpinx
right

Hydrosalpinx
left

Hydrosalpinx
bilateral

In
total

25

4

29

86.2

13.8

100.0

n %

3

31

34

8.8

91.2

100.0

n %

Yes No

HSG Result
LPSC Result

Fallopian tube obstruction 

Peritubular appendages

Yes

No

In total

28

16

44

63.6

36.4

100.0

n %

0

19

34

0.0

100.0

100.0

n %

Yes No

Peritubular adhesions were found in 63.6 % of 
subjects with tubal obstruction and none (0.0 %) 
subjects without fallopian tube obstruction, 
which is a statistically significant difference 
(χ2 = 21,764; p < 0.001) (Table 5).

Popović et al. Scr Med 2022 Sep;53(3):241-5.244



findings in the diagnosis of hydrosalpinx in this 
study. In 2019 research involving 102 operated 
women, obstruction of the fallopian tubes was 
found in 94 (92.1 %) patients. One-sided hydro-
salpinx was found in HSG in 16 (15.7 %) subjects 
and bilateral hydrosalpinx in 30 (29.4 %) wom-
en. Unilateral hydrosalpinx was found by LPSC in 
17 (16.1 %) patients and bilateral hydrosalpinx 
in 32 (31.4 %) subjects. Matching between find-
ings obtained by HSG and LPSC in the diagnosis 
of unilateral hydrosalpinx was 76.5 % and bilat-
eral 70.4 %. This difference was not statistically 
significant.14

The most significant distinctions between ultra-
sonography, HSG, and LPSC are evident in the di-
agnosis of peritubular appendages, which LPSC 
is the most accurate at diagnosing. Peritubular 
appendages are considerably more common in 
patients with tubal obstruction (63.6 %), while 
peritubular 76.5 % of respondents with past 
surgical operations and 34.8 % of respondents 
without previous surgery had increments pel-
vis. It may be assumed that pelvic surgery caus-
es the creation of peritubular adhesions, which 
are most reliably identified by LPSC and that the 
same adhesions are the cause of fallopian tube 
occlusion in the majority of cases. The level of 
fallopian tube destruction can be assessed more 
precisely laparoscopically than with ultrasound 
and HSG, which is important in deciding wheth-
er to perform surgery on the fallopian tubes as 
well as which infertile patients can expect natu-
ral conception and which require treatment with 
IVF procedures.

Conclusion

In determining tubal sterility factors, there is 
considerable consistency between LPSC and 
HSG results. There is a good correlation be-
tween LPSC and HSG findings of dichotomous 
categories. 86.2 % of subjects with peritubu-
lar appendages and 8.8 % of subjects without 
peritubular appendages had hydrosalpinx, 
which is a statistically significant difference. 
Between LPSC and HSG data, there is a good 
agreement in the diagnosis of hydrosalpinx. 
The most significant distinctions between 
ultrasonography, HSG, and LPSC are evident 
in the diagnosis of peritubular appendages, 
which LPSC is the most accurate at diagnosing.
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