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Introduction 

Infertility is a major public health problem affecting 

approximately 10 to 15% of couples of reproductive age 

[1]. The tubo-peritoneal factor represents one of the most 

frequent female etiologies, implicated in 25 to 40% of cases. 

It includes tubal obstruction (proximal or distal), tubal 

phimosis, hydrosalpinx, and pelvic adhesions of infectious or 
endometriotic origin [2]. 

In the standard diagnostic approach: 

• Hysterosalpingography (HSG) is traditionally the fi rst-
line examination. Minimally invasive and accessible, 
it studies the uterine cavity and the permeability of 
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the tubal lumen. However, HSG has limitations for 
exploring the peri-adnexal environment and suffers 
from errors in interpretation: false obstructions (false 
positives of tubal involvement) secondary to ostial 
spasms or myometrial hypertonia, as well as false 
permeabilities (false negatives of tubal involvement) 
related to vascular extravasation of the contrast agent 
or to refl ux. [3] 

• Laparoscopy is considered the gold standard 
examination. It offers a direct view of the internal 
genital tract, allows a methylene blue test under 
strict visual control, and offers the possibility of 
immediate therapeutic intervention (adhesiolysis, 
neosalpingostomy, fi mbrioplasty) [4]. 

The objective of this work from our thesis is to compare the 
concordance between HSG and laparoscopy in order to defi ne 
the optimal place of each examination in the exploration of 
infertility at the EHS Nouar Fadela in Oran. 

Materials and methods 

Study population 

This is a prospective study over two years from March 2022 
to July 2024 conducted at the gynecology-obstetrics hospital 
of the EHS Nouar Fadela in Oran, involving 131 patients with 
primary or secondary infertility that had been progressing for 
more than 12 months and 6 months for patients over 35 years 
of age. 

Exploration Protocol 

• Preoperative HSG: Performed in the fi rst part of the 
cycle (Days 8-10). The images studied the framing, 
the fi lling of the uterine cavity, the opacifi cation of the 
fallopian tubes, and the peritoneal mixing on the late 
image. 

• Laparoscopy: The procedure was performed under 
general anesthesia. The examination allowed for the 
evaluation of tubal mobility, the condition of the fi mbriae, 
and the presence of adhesions and endometriosis 
lesions. A chromotubation test (methylene blue) was 
systematically performed to test tubal patency. 

Statistical analysis 

Qualitative variables were expressed as counts and 
percentages. Sensitivity (Se), specifi city (Sp), positive 
predictive value (PPV), and negative predictive value (NPV) 
of hysterosalpingography (HSG) were calculated using 
laparoscopy as the reference standard. Inter-examination 
agreement was measured using Cohen’s kappa coeffi cient. 

Results 

Characteristics of the population 

Among the 131 patients included, infertility was 
predominantly primary. Laparoscopic exploration revealed 

major tuboperitoneal abnormalities in a signifi cant proportion 
of the cohort. 

Concordance between hysterosalpingography and lapa-
roscopy 

The concordance between hysterosalpingography and 
laparoscopy in the diagnosis of tubal patency 

Concordance between hysterosalpingography and 
laparoscopy in right tubal patency: The sensitivity rate of 
hysterosalpingography compared to laparoscopy in right tubal 
proximal obstruction was 71.4%, and the specifi city rate was 
90%; the sensitivity rate in the diagnosis of right tubal distal 
obstruction was 90.35%, and the specifi city rate was 64.7% 
with a signifi cant p-value in concordance analysis. (Table 1) 
Kappa 0.53 moderate, confi dence interval moderate [0.42-
0.65]. 

Concordance between hysterosalpingography and 
laparoscopy in left tubal patency: The sensitivity rate of 
hysterosalpingography compared to laparoscopy in left 
proximal tubal obstruction was 85.5%, and the specifi city rate 
was 81.8%; the sensitivity rate in left distal tubal obstruction 
was 80.95%, and the specifi city rate was 90.90%, with a 
signifi cant P 0.001, kappa 0.54, moderate confi dence interval 
[0.42, 0.65] (Table 2).

Diagnostic performance of HSG compared to laparos-
copy (Tables 3-5)

Concordance for pelvic adhesions and the peritoneal factor 

The discrepancy between the two examinations is most 
pronounced in the evaluation of the peritoneal factor: 

Table 1: Painting 1 Concordance between HSG and laparoscopy in assessing tubal 
patencyRIGHT.

 

Laparoscopy 

Total 
Permeable 

Proximal 
obstruction 

Distal 
obstruction 

Phimosis 
Absent 

fallopian 
tube 

HSG

Permeable 71 0 0 3 0 74
Proximal 

obstruction 
5 10 4 0 2 21

Distal 
obstruction 

4 4 11 3 0 22

Phimosis 8 0 0 4 0 12
Absent 

fallopian 
0 0 2 0 0 2

tube
Total 88 14 17 10 2 131

Table 2: Concordance between HSG and laparoscopy in left tubal patency.

 
Laparoscopy  

Total 
Permeable 

Proximal 
obstruction 

Distal 
obstruction 

Phimosis 
Trunk 

removed 

HSG 

Permeable 69 0 2 1 0 72
Proximal 

obstruction 
7 9 2 3 3 24

Distal 
obstruction 

6 2 17 2 0 27

Phimosis 7 0 0 1 0 8
Total 89 11 21 7 3 131
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• HSG is not very sensitive for the diagnosis of peri-
ovarian or peritubal velamentous adhesions when the 
fallopian tube remains patent with preserved peritoneal 
mixing. 

• Laparoscopy revealed the presence of peritoneal 
adhesions and endometriosis implants in patients 
whose HSG was considered strictly normal (Table 6). 

Discussion 

The results of our prospective study at EHS Nouar Fadela 
are consistent with data from the international literature 
regarding the complementarity and divergences between HSG 
and laparoscopy. 

1. The problem of false positives in HSG (False 
obstruction): Proximal tubal obstruction observed 
on HSG is frequently related to localized sphincter 
hypertonia or a painful refl ex during contrast injection. 
Laparoscopy under general anesthesia, through muscle 
relaxation and controlled injection pressure, relieves 
this spasm and confi rms tubal patency [5,6]. 

2. False negatives from HSG (Unrecognized peritoneal 
pathology): A normal HSG does not exclude pelvic 
pathology. Fine adhesions and foci of superfi cial 
endometriosis often allow passage of contrast fl uid into 
the peritoneal cavity without fi xing the radiological 
image, while they considerably impair oocyte uptake by 
the fi mbriae of the fallopian tube [7]. 

3. The immediate therapeutic benefi t of laparoscopy: 
Unlike HSG, which is purely diagnostic, laparoscopy 
allows for the treatment of discovered abnormalities 

(Adhesiolysis, fi mbrioplasty, coagulation of endometriosis 
foci) during the same surgical procedure, thus restoring 
pelvic anatomy and improving the prognosis for spontaneous 
pregnancy at 12 months [8,9]. 

Conclusion 

Hysterosalpingography and laparoscopy should not be 
opposed but considered as two complementary examinations 
in the assessment of female infertility [10]. 

Hysterosalpingography (HSG) remains the essential fi rst-
line examination for detecting intracavitary abnormalities 
and verifying tubal lumen patency. However, due to its low 
sensitivity for adhesions and the risk of false diagnoses of 
proximal obstruction by spasm, laparoscopy remains the gold 
standard. It is indicated as soon as an abnormality is suspected 
on imaging, in cases of unexplained infertility, or after failure 
of simple treatments, offering a combined diagnostic and 
therapeutic approach [11,12].

References

1. Practice Committee of the American Society for Reproductive Medicine. Role 
of tubal surgery in the era of assisted reproductive technology: a committee 
opinion. Fertil Steril. 2021;115(5):1143-1150. Available from: https://doi.
org/10.1016/j.fertnstert.2021.01.051 

2. Saunders RD, Sayed JM, Older RA. Future of hysterosalpingography in the in 
vitro fertilization era. Radiographics. 2011;31(5):1243-1259. 

3. Practice Committee of the American Society for Reproductive Medicine. 
Diagnostic evaluation of the infertile female: a committee opinion. Fertil 
Steril. 2021;116(5):1255-1265. Available from: https://doi.org/10.1016/j.
fertnstert.2021.08.038 

4. Broeze KA, Opmeer BC, Van Geloven N, Coppus SF, Collins JA, Den Hartog 
JE, et al. Are patient characteristics of any prognostic value in predicting 
tubal pathology in infertile women? A patient-level meta-analysis. Hum 
Reprod. 2013;28(2):395-406. 

5. Canis M, Donnez JG, Guzick DS, Halme JK, Rock JA, Schenken RS, et al. 
Revised American Society for Reproductive Medicine classifi cation of 
endometriosis: 1996. Fertil Steril. 1997;67(5):817-821. Available from: 
https://doi.org/10.1016/s0015-0282(97)81391-x 

6. Mage G, Pouly JL, de Joliniere JB, Chabrand S, Riouallon A, Bruhat MA. A 
preoperative classifi cation to evaluate the opportunity of a laparoscopic 
treatment of tubal infertility. J Gynecol Obstet Biol Reprod (Paris). 
1988;17(1):63-69. 

7. Foroozanfard F, Rabiee M, Zou N, Mirzadeh M. Diagnostic accuracy of 
hysterosalpingography compared to laparoscopy in the evaluation of tubal 
patency in infertile women. J Family Reprod Health. 2013;7(1):25-29. 

8. Johnson NP, Mak W, Sowter MC. Surgical treatment for tubal disease in 
women due to undergo in vitro fertilization. Cochrane Database Syst Rev. 
2010;(1). 

9. Dun EC, Nezhat CH. Tubal factor infertility: diagnosis and management 
in the era of assisted reproductive technology. Obstet Gynecol Clin North 
Am. 2012;39(4):551-566. Available from: https://doi.org/10.1016/j.
ogc.2012.09.006 

Table 3: Statistical analysis of right-hand concordance. 

Concordance Kappa SE p-value CI at 95% 

(n = 131) 0.53 0.06 < 0.001 [0.42, 0.65] 

Table 4: Statistical analysis of left concordance.

Concordance Kappa SE p-value CI at 95% 

(n = 131) 0.54 0.06 < 0.001 [0.42, 0.65] 
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compared to laparoscopy in assessing tubal patency. 

  TROMPE DROIT TROMPE GAUCHE
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Table 6: Diagnostic performance of HSG compared to laparoscopy.

Pathology being sought 
Sensitivity 

(Se) 
Specifi city 

(Sp) 
Kappa Level of 

agreement index (κ) 
Distal Tubal Obstruction 

/ Hydrosalpinx 
High > 85% Good > 80% 0.70 -0.80 

Strong 
Concordance 

Proximal Tubal 
Obstruction 

Moderate Moderate 0.50 - 0.60 
Moderate 

Concordance 
(Spasms) 

Pelvic Adhesions / 
Endometriosis 

Low < 40% High < 0.40 
Weak 

Concordance 
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