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Hysterosalpingography (HSG) is a 
commonly used diagnostic technique in 
gynaecologic practice and is an essential 
part of a complete infertility investigation 
(Rozin, 1965; Siegler, 1967, Parekh and 
Arronet, 1972; Kierse and V andervellen, 
1973; Gabos, 1976; El-Minawi et al., 1978; 
Ansari, 1979; and Stumpf and March, 
1980). Being a simple procedure which 
is less hazardous to the patient and easy 
to perform, since 1977 (April) we have 
depended on HSG as the initial diagnostic 
procedure to commence the infertility 
work-up (Rajan and Joseph, 1979 and 
Raj an et al1980). Over the past 4 years, 
85{) HSGs were performed for evaluation 
.of tubal and uterine factors in infertile 
women. 

Currently laparoscopy has been re
cognised to be superior to HSG in the 
detection of peritoneal and tubal causes of 
infertility (Mathius et al1972, Rolend et al 
1973, Hutchinson, 1977, Sheth and 
Krishna, 1979 and Cumming and Taylor, 
1980). No infertility investigation is con-
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sidered thorough by modern standard 
unless it includes endoscopic assessment 
of tubal function (Pitkin, 1978) and some 
authors even believe that laparoscopy is 
the only test for evaluation of the fallopian 
tubes (Swolin and Rosencrantz, 1972 and 
Templeton and Kerr, 1977). However, 
as reported earlier (Rajan and Usha, 
1980), we have amployed laparoscopy for 
confirming HSG findings before consider
ing tubal reconstructive surgeries. 

That laparoscopy is not free from diag
nostic errors has been documented by 
Moghissi (1979) . Recent studies compar
ing HSG and laparoscopy have proved 
that both procedures provide only the 
crudest possible information regarding the 
functional capacity of the fallopian tubes 
(Gabos, 1976). According to Ansari 
(1979) both should be complementary 
procedures, because HSG provides in
formation about the tubal lumen and 
uterine cavity and laparoscopy unveils 
peritubal and pelvic pathology. For the 
same reason HSG and laparoscopy should 
not be considered competitive or natural
ly exclusive but should be used in a pro
gressive manner in the evaluation of in
fertile woman (Moghissi, 1979). 

Notwithstanding the controversies many 
clinicians still emphasize initial depend-
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ence upon HSG for the evaluation of 
tubal patency and function. Hence we 
set out to determine the diagnostic ac
curacy of HSG by comparing with laparo
tomy findings, which unlike laparoscopy 
is the most direct and accurate approach 
to evaluation of tubal patency and func
tion. The analytical data of this compara
tive study has enabled us to discuss the 
following: By modern standards are we 
justified in the continued use of HSG for 
ciiagnosis of tubal disorders? Should it 
be completely replaced by laparoscopy? 
Or should it play a limited but definite 
role in the present day evaluation of in
fertility? And if employed how best the 
results could be interpreted? 

Materials and Methods 

Among the 1329 infertile couple re
gistered over a period of 3 years and 8 
months beginning fr om May 1977, pelvic 
surgeries for infertility were performed 
in 100 women. L aparotomy diagnosis and 
the details of operative procedures are 
given in Table I. All these subjects had a 
prior HSG evaluation, and some had 
laparoscopic confirmation of HSG findings 
prior to tubal surgeries. Age of the pati-

ents operated ranged from 23 to 40 years 
and their duration infertility from 2 to 18 
years. 

HSG was performed as an outdoor pro
cedure employing water-soluble contrast 
medium (presently Verografin) injected 
through the Leech-Wilkinson type of 
cannula. The first antero-posterior film 
with 1 to 3 ml of constrast medium was 
used to study the uterine cavity. Main
taining a constant flow-low pressure tech
nic the second film was taken to study the 
tubal lumen. After 5 to 10 minutes the 
third film was taken to study the nature 
of peritoneal spill. If necessary, follow
up films were taken at intervals. The 
entire procedure was completed under 
fluoroscopic control. The technic is de
tailed in our earlier communication 
(Raj an et al 1981). 

As important as mastering the technic 
o£ HSG is the careful interpretation of the 
findings keeping in mind the limitations 
of this diagnostic procedure. Our criteria 
for diagnosing the different tubal and 
peritonial (peritubal) factors by HSG are 
summarised in an earlier report (Rajan 
and Joseph, 1981). 

TABLE I 
Opemtive P.roceduTes in the 100 Inferlile Women 

Diagnosis 

1. Tubal disorders 
2. Endome!nosis 

3. Unexplained infertility 
4. Fibroid uterus 
5. Fibroid with endometrio-

sis 
6. Uterine malformations 
7. Tubal sterilisation 
8. Intra-uterine 

Operative Treatment 

Tubal reconstructive surgeries 
Resection of endometrial implants and release 
of adnexal adhesions 
Fertil ity laparotomy 
Myomectomy 
Myomectomy, rese.ction of endometriomata, and 
release of pelvic adhesions 
Metroplasty 
Tubal recanalisation 
Hysterotomy and release of uterine adhesions 

No. of 
patients 

33 
24 

22 
8 
5 

3 
3 
2 

' .t:' 

\ .. 
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Currelation between Radiographic and 
Laparotomy Findings 

HSG performed in the 100 women prior 
to the pelvic surgeries showed bilateral 
tubal patency in 60, bilateral tubal block 
at different levels in 34 and unilateral 
tubal block in 6. Among those showing 
peritoneal spill, peritoneal factor suggest
ed by 'pocketted spill' (localised dye dis
tribution) was diagnosed in 36 and 
uniform peritoneal spill indicative of ab
sence of pelvic factor was diagnosed in 31 
patients. (Table II). At the time of 

toneal spill at HSG, correlated very poor
ly with laparotomy diagnosis. Of the 6 
patients with unilateral tubal patency the 
findings could be confirmed in only 2 
patients (33.33%) and the remaining 4 
patients had normal tubal function bila
terally. 

Bilateral Hydrosalpinx: Distal tubal 
occlusion with ampullary dilatation and 
localised persistence of contrast material 
on the delayed film demonstrated on both 
sides by HSG had totally concordant re
sults at laparotomy for all the 6 patients. 

TABLE II 
HysterosaJpingographic Findings in the 100 Infertile Women 

Tubal factors 

Findings 

Bilateral tubal patency 
Bilateral proximal occlusion 
Hydrosalpinx (unilateral) 
Hydrosalpinx (bilateral) 
Unilateral tubal occlusion 
Bilateral distal occlusion 

No. of 
patients 

60 
16 
9 
6 
6 
3 

laparatomy these radiographic findings 
were carefully compared and the degree 
of agreement for the tubal and peritoneal 
factors was determined. 

Bilateral Tubal Patency: Among the 
60 patients with both tubes showing fill
ing and spilling of contrast medium into 
the peritoneal cavity on the delayed film, 
the findings were confirmed at laparotomy 
in 58. Two patients had different find
ings, with 1 showing bilateral distal tubal 
block and the other unilateral ampullary 
block. This result suggests 96.66% diag
nostic reliability for bilateral tubal 
patency, with a false negative impression 
in 3.34%. 

Unilateral Tubal Patency: By con
trast, unilateral tubal filling with peri-

Peritoneal factors 

Findings 

Lo.calised accumulation of c<Jntrast 
material in the peritoneal cavity 
suggestive of pelvic adhesions 
Uniform dye distribution in the 
peritoneal cavity suggestive of 
absence of peritoneal factors 

No. of 
patients 

36 

30 

Unilate.ral Hydrosalpinx: However, 
among the 9 patients with unilateral 
hydrosalpinx, the findings were in agree
ment only in 7 patients, (77.78'%). The 
other 2 patients had bilateral pelvic 
adhesions due to endometriosis. Even in 
the 7 patients with accurate diagnosis for 
the unilateral pathology, there was some 
discrepancy between the HSG and laparo
tomy findings for the contralateral tube. 
Two patients with HSG diagnosis · .of 
unilateral hydrosalpinx and contralateral 
proximal tubal occlusion were proved to 
have bilateral hydrosalpinx at laparotomy. 

Bilateral Proximal Occlusion: The 
HSG AND Laparotomy results were in 
total agreement for bilateral proximal 
tubal occlusion for 11 of the 16 patients 
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operated (68.7'5%). In the 5 patients with 
dissimilar findings, 1 had unilateral �p�r�o�x�i�~� 

mal tubal occlusion, 2 had bilateral tubal 
patency with peritubal adhesions and 2 
had normal tubal patency and function. 

Bilateral Distal Tubal Occlusion: �B�i�l�a�~� 

teral distal tubal occlusion without �a�m�p�u�l�~� 

lary dilatation and sacculation was �d�i�a�g�~� 
nosed by HSG in 3 patients requesting �r�e�~� 

canalisation following tubal sterilisation. 
HSG results compared favourably with 
laparotomy findings in all the 3 subjects. 

Peritoneal Factorr: Peritoneal factor 
(peritubal adhesions) was diagnosed by 
the appearance of abnormal dye �d�i�s�t�r�i�b�u�~� 

tion in the peritoneal cavity, especially in 
the delayed film. The HSG interpretation 
of peritoneal adhesions in 36 patients was 
confirmed in 29 (80.55%). These patients 

were having pelvic endometriosis or in
flammatory adhesions involving the pelvic 
peritoneum and or tubal/ ovarian adhe
sions. The remaining 7 patients were 
found to have normal tubal patency and 
functions, suggesting a false positive HSG 
diagnosis of 19.45% for peritoneal factors. 

Normal (Uniforrm) Peritoneal Spill: 
Just as the nearly 20% incidence of false 
positive diagnosis, HSG showed false 
negative findings in 20% for peritoneal 
factors. Among the 30 patients with HSG 
appearance of uniform peritoneal spill, 6 
subjects had significant pelvic pathology 
which included endometriosis and inflam- · 
matory tubal adhesions. 

Diagnostic Reliability of H.S.G. 
(Table III) 

TABLE III 
DUtgnostic Accuracy of Hysterosalpingography 

Abnormal HSG findings 

Pelvic adhesions (36) 
Bilateral proximal occlusion (16) 
Unilateral Hydrosalpinx (9) 
Bilateral Hydrosalpinx (6) 
Unilateral tubal oc.clusion (6) 
Bilateral distal black (3) 

Abnormal findings (76) 

Complete 
agreement 

No. '}'oage 

29 80.55 
11 68.75 

7 77.78 
6 100.00 
2 33.33 
3 100.00 

58 76.32 

Laparotomy verification 

Partial 
agreement 

No. %age 

nil 
3 18.75 
2 22.22 

nil 
nil 
nil 

5 6.58 

Laparotomy verification 

False �p�o�s�i�t�i�~� 
findings 

No. %age 

7 19.45 
2 12.50 

nil 
nil 

4 66.67 
nil 

13 17. 10 

Normal HSG findings Complete agreement False negative findings 

Bilateral patency (60) 
Uniform tubal spill (30) 

Normal HSG findings (90) 

No. 

58 
24 

82 

%age 

96.66 
80.00 

91.11 

No. %age 

2 3.34 
6 20.00 

8 8.89 

1 

· I 
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Correlation between radiographic and 
laparotomy findings have varied for nor
mal and abnormal HSG findings. Where 
the HSG findings were normal, this tech
nic has failed to diagnose significant pel
vic pathology on 8 occasions (8.89'%), 
and the discripancies were mainly related 
to peritoneal factors. Abnormal HSG 
findings in 76 women have overdiagnosed 
pelvic pathology in 13 normal women 
(17.10%), and misdiagnosed some other 
type of tubal pathology in 5 subjects 
(6.58%). So much so, abnormal HSG 
findings had a complete agreement with 
laparotomy findings in 76.32%, and par
tial agreement in 6.58%, leaving 17.10% 
as totally false positive HSG results. 

Discussion 

Our study clearly demonstrates that 
both normal and abnormal HSG findings 
could be associated with diagnostic errors. 
Occasionally, HSG fails to diagnose sig
nificant pelvic pathology and more often 
the procedure overdiagnoses non-existant 
pelvic disorders. If this is true the conti
nued use of HSG must be questioned in 
modern infertility practice. 

Although HSG has certain diagnostic 
limitations, it is still a simple and safe 
procedure which gives valuable inform
ation about the tubal function at a low 
cost to the patient. Morever, it forms a 
permanent record for the patient. Our 
study shows that the greatest discrepancy 
is in the diagnosis of peritoneal and peri
tubal adhesions. Being essentially a 
luminal study, HSG cannot be expected 
to provide accurate informations regard
ing endometriosis or adnexal adhesions. 
It more often demarcates the tubal lumen 
with the longitudinal mucosal folds, diag
noses tubal patency with reasonable pre
cision and precisely demonstrates hydro
salpinx. An abnormal HSG finding has 
a diagnostic accuracy of 7&.32%, and hila-

teral tubal patency by HSG is 96,.66'% con
firmed at laparotomy. 

These results indicate that HSG pro
vides valuable information regarding the 
anatomy of the inner aspect of the fallo
pian tubes. In addition, the uterine con
figuration is also well studied by HSG. 
These informations are obviously not ob
tained by laparoscopy. Hence HSG 
should be considered an indispensable 
part of the infertility study, and should be 
method of choice to begin the infertility 
work-up. 

Quite often tubal patency test is per
formed just to complete the infertility 
work-up, where the cause of infertility 
has already been determined. Treatment 
of oligospermia, therapeutic insemination 
and correction of ovulation disorders are 
some of the examples, where HSG should 
suffice as the method of tubal patency 
study. Similarly, couple with short period 
infertility also need only a preliminary 
survey where HSG could be utilised, be
ing a less complex procedure. Only if 
HSG reveal some abnormality it has to be 
further investigated by laparoscopy. Same 
is true for women with no explainable 
cause for infertility, including a normal 
HSG, who fails to conceive within a 
reasonable period, or when conception 
does not occur even after correction of the 
known disorders. In such situations the 
possibility of a false negative HSG report 
should be carefully considered, especially 
for the peritoneal factors, and confirmed 
at laparoscopy. 

HSG has also a definite role in the 
follow-up studies on women undergoing 
tubal surgeries. We employ HSG to 
evaluate the tubal function in patients who 
fail to conceive within a reasonable period 
after tubal reconstructive procedures. In 
this respect HSG may be a superior pro
cedure when one considers the limitations 


