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 Summary
 Background: Despite dynamic development of diagnostic imaging methods and endoscopic procedures, 

X-ray hysterosalpingography remains the basic diagnostic procedure when anatomical cause of 
infertility is suspected. The aim of the study was to assess the correlation between HSG results and 
laparoscopy findings, especially in infertile women with normal results of hysterosalpingography.

 Material/Methods: The results of HSG and laparoscopies performed between 2002 and 2005 years in 53 infertile 
women were analyzed retrospectively. The indication for HSG was primary infertility in 44 cases 
and secondary infertility in 9 cases.

 Results: The result of HSG was normal in 51%. Pathological findings were observed in 49% of HSG and in 
93% of laparoscopies. The most common pathological findings observed during lapasocopy were 
tubal occlusion (26% cases) and endometriosis (25% cases).

  Polycystic ovaries and myomas were observed in 20% of the performed laparoscopies. HSG and 
laparoscopy yield consistent results in evaluation of tubal patency (p<0.001).

 Conclusions: HSG remains the method of first choice in the diagnostics of uterine malformations and tubal 
diseases as causes of infertility. When mechanical factors of female infertility are suspected, HSG 
allows the optimal choice of more invasive procedure.

 Key words:  HSG • infertility • laparoscopy

 PDF fi le: http://www.polradiol.com/fulltxt.php?ICID=893629

Received: 2009.04.22
Accepted: 2009.06.15

Background

Despite dynamic development of diagnostic imaging 
methods and endoscopic procedures, classical X-ray hyste-
rosalpingography (HSG) remains the basic diagnostic proce-
dure when anatomical cause of infertility is suspected.. HSG 
is especially useful for assessment of tubal casuses of infer-
tility as well as developmental defects of the uterus [1–3].

Unlike endoscopic techniques, HSG provides no possibili-
ty of therapeutic intervention, or collection of tissue spe-
cimens for histopathology. Unquestionable advantages of 
this method include low cost and ease of the examination, 
shorter duration and lower invasiveness in comparison 

with endoscopy. HSG performed prior to endoscopy makes 
it possible to select the endoscopic method optimal for the 
patient [4,5].

The aim of the study was comparative analysis of results 
of X-ray hysterosalpingographies and laparoscopies perfor-
med a few months later, and in particular analysis of lapa-
roscopic results of the patients with normal results of HSG 
studies.

Material and Methods

The results of HSG and surgical reports of 53 patients dia-
gnosed for infertility in 2002–2005 were analyzed retro-
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spectively. Each patient underwent HSG with subsequent 
laparoscopy.

HSG was performed using the classic method with Schultze 
apparatus and Uropoline solution diluted 1:1 with distil-
led water. The examination was performed between days 
7 and 10 of the menstrual cycle. Usually two X-ray films 
were obtained – after filling of the uterine cavity and after 
filling of the fallopian tubes.

The criteria od assessment of hysterosalpingograms included:
• shape and size of the uterine cavity;
• regularity of the outlines of uterine walls;
•  position of the reproductive organs in relation to the 

midline;
• tubal lumen width and patency.

Laparoscopic diagnostics included, in addition to macrosco-
pic assessment, the results of histopathologic investigations 
of the material collected during the procedures.

HSG was performed in the MUG Department of Neonatal, 
Gynecological and Urological Radiology, laparoscopic 
procedures in the MUG Department of Gynecology and 
Gynecological Oncology.

Kappa test was used in statistical analysis.

Results

The indication for HSG was primary infertility in 44 cases 
and secondary infertility in 9 cases. The youngest patient 
was 23, the oldest 41 years old (mean 29.9±4.4 years). 
Laparoscopy was, on the average, performed 10 months 
after HSG – The earliest in the same month, ane the latest 
after 35 months.

The results of HSG were normal in 51% of patients. 
Pathologic changes were observed in 49% of hyisterosalpin-
gograms and almost 93% of diagnostic laparoscopies.

The most frequent abnormalities detected by laparoscopy 
included tubal occlusion, observed in over 26% of patients 
and endometriosi, found in one out of four examined women. 
Polycystic ovaries and uterine myomas were detected in over 
20% of patients. Intraperitoneal adhesions or cysts not asso-
ciated with endometriosis, as well as developmental anoma-
lies of the uterus, were slightly less frequent (Table 1).

Statistically significant consistency between HSG and lapa-
roscopy was demonstrated with respect to assessment of 
tubal patency (Kappa = 0.954±0.045, p<0.001; Table 2).

In 24 patients, the abnormalities detected by HSG were 
consistent with those found on laparoscopy (Figure 1).

Pathologic changes Number of cases (n=53) [%]

Developmental defects  5.7 (3)

Tubal impatency  26.4 (14)

Endometriosis  24.5 (13)

PCOs  20.8 (11)

Intraperitoneal adhesions  17.0 (9)

Uterine myomas  20.8 (11)

Ovarian cyst  7.6 (4)

Peritubal cyst  3.8 (2)

Table 1.  Pathologic changes diagnosed by laparoscopy and 
histiopathology results.

Laparoscopy
HSG

Bilateral patency Unilateral impatency Bilateral impatency Total

Bilateral patency 39 0 1 40

Unilateral impatency 0 8 0 8

Bilateral impatency 0 0 5 5

Total 39 8 6 53

Table 2. Tubal patency – HSG and laparoscopy consistency assessment.

* Kappa = 0.954±0.045.

Figure 1.  Patient, aged 36, with laparoscopy result compatible with 
HSG result, both showing the presence of intrauterine 
adhesions. HSG shows irregular and extensive fi lling 
defect on the right side of uterine cavity, characteristic of 
intrauterine adhesions.
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In 3 women with normal HSG results, laparoscopy failed 
to provide additional information. Abnormalities detected 
on laparoscopy in other 24 women with normal HSG are 
presented in Table 3.

In one case, HSG findings (bilateral hydrosalpinx) were not 
confirmed by subsequent laparoscopy, which revealed no 
pathologic changes (Figure 2).

Additionally, in one patient abnormalities found on HSG 
were inconsistent with those observed during subsequent 
laparoscopy, as it revealed right tube occlusion, whereas 
HSG indicated that the left one was impatent (Figure 3).

In both these cases, the time interval between the exami-
nations considerably exceeded the average of 10 months – 
21 months in one case and 25 in the other.

In 24 women with normal HSG and 19 with HSG revealing 
some abnormalities, laparoscopy performed as the next 
stage of diagnostics provided additional clinical informa-
tion (Figure 4).

Discussion

In the presented study, marked compatibility between HSG 
and laparoscopy with respect to assessment of tubal paten-

cy was observed (Kappa = 0.95). In the authors’ opinion, 
the obtained results are influenced to a significant extent 
by the experience of the examiner performing HSG as well 
as by appropriate preparation of the patient (information 
about the examination, sedation).

When mechanical causes of female infertility are suspec-
ted, HSG is the first-line examination performed before 
other, more invasive methods [1,4].

In view of advances in endoscopic methods, some authors 
question such diagnostic strategy, emphasizing the limita-
tions of HSG [6–9]. The efforts of many investigators are 
focused on selection of such an endoscopic method that 
would combine the lowest possible invasiveness with the 
most precise information concerning the cause of infetri-
lity [6,9,10]. The applicability of laparoscopy in diagno-
stic and therapeutic management of infertile patients is 
indicated by Malinowski et al. [11]. The authors empha-
size low postoperative complication rates in this group of 
patients.

Figure 2.  Patient, aged 26, with normal laparoscopy result and 
abnormal HSG result. HSG shows bilateral impatent 
hydrosalpinx.

Figure 3.  Patient, aged 24, with incompatible results of HSG and 
laparoscopy. HSG shows impatent left fallopian tube and 
normal right fallopian tube (in laparoscopy right fallopian 
tube was impatent).

Figure 4.  Patient, aged 28, and her laparoscopy result of tubal 
endometriosis in the left fallopian tube explaining its 
impatency. HSG shows left fallopian tube impatency, only 
the isthmian portion of the left tube is visible.

Pathologic changes Number of cases (n=27) [%]

Endometriosis  25.9 (7)

PCOs  37.0 (10)

Intraperitoneal adhesions  11.1 (3)

Uterine myomas  11.1 (3)

Ovarian cyst  7.4 (2)

Peritubal cyst  3.7 (1)

Table 3. Abnormalities detected on laparoscopy after normal HSG.
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After normal HSG, laparoscopy often reveals signs of 
endometriosis or intraperitoneal adhesions. In this study, 
characteristic features of endometriosis were detected by 
laparoscopy in 26% of patients with normal HSG results. 
Marcoux et al. demonstrated convincingly that HSG fails 
to detect the majority of minimal and mild changes in the 
course of endometriosis [7].

Al-Badawi et al. reported abnormal laparoscopy results in 
50% of the examined women with no abnormalities detec-
ted by HSG [2]. In the investigated material, laparoscopy 
provided additional information about other pathologies in 
over 90% of all the examined women, which confirms its 
justifiability after HSG.

Tubal factors account, according to different authors, for 
a few to several dozen per cent of infertility cases [3,12]. 
Many investigators emphasize the discrepancy betwe-
en assessments of tubal patency by HSG and laparosco-
py [5]. Sobkiewicz et al. indicate the limitations of HSG, 
which allows to assess internal anatomical conditions in the 
Fallopian tube only, giving no information about the epithe-
lium [9,10]. General anesthesia, eliminating contraction of the 
medial portion of the tubal wall, may play a role here [2,11].

In view of difficult assessment of the proximal tubal seg-
ment, tubal catheterization and selective salpingography 
was attempted in some cases to diagnose this portion. The 
possibiloty of therapeutic intervention is an advantage of 
this method [12].

Milnerowicz-Nabzdyk et al. demonstrated a correlation 
between normal reactivity of uterine openings of the ovi-
ducts during tubal catheterization and no abnormalities in 
their patency on HSG, confirmed also by other authors [3].

However, according to Fatum et al. it is not justifiable to 
perform laparoscopy after normal HSG in women without 
medical history indicating tubal causes of infertility, becau-
se it usually provides no additional information in that 
group of patients [1]. Lavy et al. present a similar opinion. 
They think that in case of normal HSG or unilateral distal 
impatency laparoscopy can be abandoned as its results 
do not affect further management in 95% of the patients. 
Laparoscopy seems justifiable in case of bilateral tubal 
impotency (choice between in vitro fertilization and inse-
mination) [4]. In this study, a discrepancy between HSG-
based assessment of tubal patency and subsequent laparo-
scopy results was observed in two cases. In both cases, the 

time interval between these two examinations exceeded 
considerably the average of 10 months, which limited the 
reliability of comparison. In view of the above, the strate-
gy involving exclusion of the cases in which the interval 
between HSG and laparoscopy exceeded 12 months, adop-
ted by Lavy et al., seems fully justified [4].

Karasick et al. demonstrated high value of HSG in detection 
of peritubal adhesions with maintained tubal patency and 
propose this method to be established as the gold standard 
in the diagnostics of mechanical infertility. On the basis of 
radiological criteria proposed by these authors, the presen-
ce of adhesions was confirmed by laparoscopy in 75% of 
patients in whom it was suggested by HSG [13].

In the studied group, peritoneal adhesions were demonstra-
ted in the total of 17% of patients and in 11% of patients 
with normal HSG results.

According to Starczewski et al., extensive intraperitone-
al adhesions correlate with anatomic abnormalities in the 
mucous membrane of Fallopian tubes with impatent abdo-
minal openings of the oviducts in patients with the history 
of adnexitis [14].

HSG demonstrates high diagnostic sensitivity and specifi-
city with respect to developmental anomalies of the repro-
ductive organs [15]. All the developmental defects observed 
in the analyzed group were diagnosed correctly by HSG. 
In difficult cases where uterine defects such as septate or 
bifid uterus are suspected, magnetic resonance tomography 
should be the diagnostic method of choice.

Żołnierczyk et al. emphasize that despite the unquestiona-
ble role of laparoscopy in modern diagnostics and therapy 
of infertility, non-invasive diagnostic methods should be 
used prior to any invasive procedures, because, even if they 
fail to elucidate the causes of infertility, they often give 
valuable clues for further diagnostics [5].

Conclusions

1.  HSG remains the method of first choice in the diagnostics 
of uterine malformations and tubal diseases as causes of 
infertility.

2.  When mechanical factors of female infertility are suspec-
ted, HSG allows the optimal choice of more invasive pro-
cedure.

 1. Fatum M, Laufer N, Simon A: Investigation of the infertile 
couple: should diagnostic laparoscopy be performed after normal 
hysterosalpingography in treating infertility suspected to be of 
unknown origin? Hum Reprod, 2002; 17(1): 1–3

 2. al-Badawi IA, Fluker MR, Bebbington MW: Diagnostic laparoscopy in 
infertile women with normal hysterosalpingograms. J Reprod Med., 
1999; 44(11): 953–57

 3. Milnerowicz-Nabzdyk E, Zimmer M, Pajak J et al: The usefulness 
of hysteroscopy and hysterosalpingography in diagnosis of tubal 
infertility. Ginekol Pol, 2001; 72(12A): 1355–59

References:

 4. Lavy Y, Lev-Sagie A, Holtzer H et al: Should laparoscopy be a 
mandatory component of the infertility evaluation in infertile 
women with normal hysterosalpingogram or suspected unilateral 
distal tubal pathology? Eur J Obstet Gynecol Reprod Biol, 2004; 
114(1): 64–68

 5. Zołnierczyk P, Lisawa J, Kubik P et al: Results of laparoscopic 
treatment of infertility Ginekol Pol, 1998; 69(12): 1137–40

 6. Watrelot A, Nisolle M, Chelli H: International Group for Fertiloscopy 
Evaluation Is laparoscopy still the gold standard in infertility 
assessment? A comparison of fertiloscopy versus laparoscopy in 
infertility. Results of an international multicentre prospective trial: 
the ‘FLY’ (Fertiloscopy-LaparoscopY) study. Hum Reprod, 2003; 18(4): 
834–39

© Pol J Radiol, 2009; 74(3): 12-16 Konarzewska J et al – Hysterosalpingography and laparoscopy in infertile women

15



 7. Marcoux S, Maheux R, Berube S: Laparoscopic surgery in infertile 
women with minimal or mild endometriosis. Canadian Collaborative 
Group on Endometriosis. N Engl J Med, 1997; 337(4): 217–22

 8. Sobkiewicz S, Palatynski A, Korczynski J: Transvaginal 
hydrolaparoscopy. Ginekol Pol, 2001;72(5): 385–88

 9. Salata I, Gottwald L, Sobkiewicz S: Comparison of assessing the 
patency of the Fallopian tubes during laparoscopy and during 
hysterosalpingography on television in infertile women with 
endometriosis. Ginekol Pol, 2003; 74(9): 1014–17

 10. Sobkiewicz S, Korczynski J, Palatynski A: Endoscopic diagnosis of 
mechanic sterility. Ginekol Pol, 1998; 69(12): 1162–66

 11. Malinowski A, Nowak M, Maciolek-Blewniewska G: The place of 
laparoscopy in gynecological practice-useful technique for diagnostic 
and treatment of infertility and endometriosis. Ginekol Pol, 2001; 
72(12A): 1347–54

 12. Horak S, August M, Grettka K: Selective salpingography in cases of 
proximal tubal occlusion Ginekol Pol, 2000; 71(12): 1507–12

 13. Karasick S, Goldfarb AF: Peritubal adhesions in infertile women: 
diagnosis with hysterosalpingography. AJR Am J Roentgenol, 1989; 
152(4): 777–79

 14. Starczewski A, Sowinska-Przepiera E: The relationship between 
intraperitoneal adhesion index and anatomical status of oviductal 
ampullary mucosa in patients with distal tubal occlusion. Ginekol 
Pol, 2001; 72(8): 647–51

 15. Rechberger T, Wrobel A: Classification and surgery for uterovaginal 
anomalies Ginekol Pol, 2005; 76(11): 921–25

Original Article © Pol J Radiol, 2009; 74(3): 12-16

16


