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ABSTRACT

Background: Hysterosalpingography (HSG) is an integral part of the Conventional clinical evalu-
ation of infertile women. Now a day, Sonohysterography is a modern technique widely used in 
the clinical evaluation. The objective of this study was to identify pelvic pathology; compare the 
effect and findings of tubal patency test between Sonohysterosalpingography and single film HSG 
radiograph.

Methods: This is a prospective evaluation of infertile women who attended the infertility unit of 
the gynecology department from 2017 March to 2018 October. Women 220 clients were subjected 
to clinical including SHSG evaluation followed by a single film HSG radiograph on the single sitting. 
The Chi-square test, multinomial logistic regression analysis was done using IBM SPSS statistics 
version 20.

Results: Women had bilateral tubal patency 181(82.2%) in SHSG and conformed the same number 
later by HSG. SHSG showed bilateral tubal occlusion in 33 (15%) whereas HSG conformed only in 
22(10%) and block was seen in 18(8.18%) only by HSG. The pathological findings were polycystic 
ovaries in 33 (15%), Fibroid uterus 11 (5%), ovarian cysts 5(2%), endometrial polyps in 2 cases, en-
dometriotic cyst with hydrosalpinx 8(4%). Procedural side effects were no pain in 69(31.1%), mild 
pain 125(56.3%), Moderate pain 21(9.5%), vasovagal symptoms 7(3.1%).

Conclusions: The outcome of the Sonohysterosalpingraphy (SHSG) test for tubal patency is sig-
nificantly synergized by concurrent HSG in the same sitting. The combined test is best indicated if 
SHSG alone is not able to demonstrate the sign of tubal patency.
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INTRODUCTION

Clinical and Hysterosalpingography (HSG) is the 
conventional method of evaluation of genital tract. Now 
a day’s Ultrasonography like TVS, Sonohysterography 
and Sonohysterosalpingography (SHSG) evaluations are most 
widely used and commonly preferred than conventional 
methods. 

The Sonohysterography is more sensitive than Transvaginal ul-
trasonography and is as good as hysteroscopy in detecting in-
tracavitary pathologies like polyps, submucosal myomas which 
can be asymptomatic in infertile women.1-6 It can be performed 
in outpatient clinics with minimal side effects to the patient, in 
a short time, with simple and inexpensive instruments.7-9 Sev-
eral modifications have been made to this basic procedure of 
sonohysterosalpingography (SHSG) to improve its diagnostic 
accuracy as well as an investigative modality for tubal assess-
ment. The common modifications with sonohysterosalpingog-
raphy are Saline, HyCoSy, HyFoSy, color Doppler, Three-dimen-
sional (3D).10-12

All above-mentioned modifications need expertise which is 
always lack in low cost care settings. Frequent visits for the 

evaluation also increased cost as well as lower the clinical com-
pliance to the client. The truth is that no single procedure is su-
perior to date. So, this study was a simple low-cost evaluation 
technique which is a simple combination of two procedures 
SHSG and HSG in a single sitting. The reason behind this com-
bination is that the evaluation of adnexa is best done by SHSG 
and the tubal patency test is best done by HSG. 

The aim of this study was to identify pelvic pathology; compare 
the effect and findings of the tubal patency test between So-
nohysterosalpingography and single film HSG radiograph in a 
single sitting.

METHODS

This was a prospective study of infertile women with a history 
of primary and secondary infertility attending the infertility 
clinic in their reproductive age. A total of 222 infertile women 
who had undergone clinical evaluation consecutively from 
2017 March to 2018 October at Infertility unit of Obstetrics and 
Gynecology in Nepalgunj Medical College Teaching hospital 
Nepalgunj was enrolled in the clinical evaluation. Patient having 
active pelvic infection, active vaginal bleeding, malignancy of 
the genital tract and suspected pregnancy was excluded from 
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the study.

All women in their 7-10 day of their monthly period were called 
for the evaluation. All investigation report like Cumulative blood 
count (CBC), Serology, Thyroid Function Tests were done. The 
informed written consent for the detailed procedures SHSG 
and HSG in the same sitting was taken beforehand. The patient 
was asked to empty her bladder immediately before the ex-
amination. The patient was put in a dorsal position, perineum 
painted with Betadine and draped. Vagina was cleaned with 
Betadine solution. The cervix was visualized with the help of 
Syms’ speculum and vulsellum and cleaned with normal sa-
line. Those patients with evidence of severe cervical erosion or 
vaginitis were undertaken for the evaluation in the next cycle 
after the 10-day course of treatment. The uterine sound was 
passed, the position and the size of the uterus were estimated 
and outer cervical stenosis is ruled out. Then, without analge-
sia a semi-rigid Foley’s Catheter 8 French was inserted into the 
uterine cavity and the balloon was inflated with 3 ml of sterile 
water and pulled back to occlude the internal os followed by a 
Transvaginal scan (TVS). For transvaginal scan, transducer 3.5 
MHz was prepared for use with coupling gel followed by appli-
cation of a condom which was again lubricated with coupling 
gel before insertion.  

The cervix, uterus, and ovaries were evaluated. The tubal 
evaluation was done concurrently injecting 14 ml of normal 
saline through an indwelling Foley catheter. The resistance to 
the free entry of saline and was the subjective feeling of pain 
or discomfort expressed by the patient was noted as well. The 
distension of the endometrial cavity with fluid was visualized. 
Right and left ovarian fosses of the respective fallopian tubes 
were observed and looked for the flow of fluid and air the “wa-
terfall sign” in the region simultaneously. Later, the cul-de-sac 
was also observed for the flow of free fluid. In the presence 
of tubal occlusion, the uterine cavity expands in size and no 
waterfall sign is observed.13 The patient may also experience 
discomfort and complained of minimal lower abdominal pain. 
At the end of the clinical Sonohysterosalpingography, 6 ml of 
water-soluble radio contract dye Urograffin 76% was injected 
into the uterine cavity through the Foley’s Catheter. The bulb 
of Foley’s Catheter deflated and the catheter was removed as 
soon as the procedure completed. Vital signs were taken if the 
client feels comfortable then she was carried on wheelchair to-
wards the Radiology room then; a radiograph was taken at the 
same sitting. The single film was taken to visualize the spill and 
free dispersion of contrast in the pelvic peritoneal cavity.

The film was evaluated and findings were noted. The single 
film radiograph of each client after processing was studied 
by the radiologist. All findings were noted for the radiological 
anatomy of the female genital system which included the size, 
shape, position of the uterus, patency of the fallopian tubes, 
and peritoneal spillage. The parameters like time conjunction 
and complications or side effects were noted as score rating by 
Marci R.14 Side effects were scored by the operator in consulta-
tion with the patient immediately after the completion of the 
examination.

Data was tabulated in the IBM SPSS statistics 20 software. 
Mean, standard deviation, Chi-square test and Multinomial lo-
gistic regression analysis were done in the statistical analysis, 
p-value ≤ 0.05 considered as significant level. 

RESULTS
Out of 222, complete clinical SHSG procedure and HSG were 
done in 220 cases during their proliferative phage of the 
menstrual cycle preferably 7th to 10th day. Among the 222 
women, Only SHSG examination done in 220 patients 2 had 
termination of the examination. 

Out of 220 women under evaluation, 159(72.3%), 61 (27.7%) 
were primary infertility and secondary infertility respectively. 
The age ranges from 17-40 years. The mean age was 26.18±4.51 
(Figure: 1). The common age group was 20-25 and 25-30 years 
of age. The mean duration of infertility was 5.90±4.19years.

 

Figure 1: Age Distribution

In the present study, the clinical pathologies like polycystic 
ovaries (PCOD) in 33(15%), Fibroid uterus 11(5%), Ovarian cyst 
5(2%), Endometriosis/Endometriotic with Hydrosalpinx  8(4%) 
were the most common findings on SHSG. Endometrial pol-
yps were observed in 2(1%) cases. Normal pelvic organs were 
found in 161(73%) of the cases (Table 1). 

Table 1: Frequency distribution of pathology identified by 
SHSG

Findings                           n (%) p-value
Normal uterus & Ovaries 161(73) 0.9
PCOD 33(15)
Ovarian Cyst 5(2)
Fibroid Uterus 11(5)
Endometrial polyps 2(1)
Pelvic Endometriotic cyst with 
Hydrosalpinx 8(4)

Total 220
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Figure 2: Distribution of SHSG findings and HSG Findings.

SHSG found Bilateral Patency 180(81.80%), Bilateral Block 
22(10%) latter on findings conformed by HSG (Figure 2). 

Multinomial logistic regression Analysis yields the following 
results:
 
There was a significant correlation between SHSG and HSG at 
the p-value 0.01 level. The Correlation Coefficient of 0.820 find-
ing showed well fit in the Multinomial logistic regression analy-
sis model. The cox and snell pseudo-R-Square 0.259, Nagelker-
ke (0.423) showed perfect as well as adequate variation. There 
was significant input of HSG finding (HSG 1) over SHSG finding 
in bilateral patency B= 6.751, p-value <0.0001 (Table 2).

The predicted classification of combined effect for bilateral 
patency was (97.3%), Unilateral Patency (50%), Bilateral Block 
(66.7%) respectively. The Overall classification percentage was 
92.3% which was adequately classified.

Table 2: Effect on SHSG by HSG

                                                              Parameter Estimates

SHSGa B Std. Error Wald Df Sig. Exp(B)
95% Confidence Interval for 
Exp(B)
Lower Bound Upper Bound

Bilateral Patency

Intercept -3.966 1.543 6.602 1 .010
[HSG=1] 6.751 1.575 18.375 1 .000 854.962 39.028 18729.269
[HSG=2] 1.304 4.451 .086 1 .770 3.684 .001 22632.721
[HSG=3] 0b . . 0 . . . .

Unilateral patency

Intercept -9.422 23.405 .162 1 .687
[HSG=1] 7.099 23.427 .092 1 .762 1210.914 1.387E-017 1057060.000
[HSG=2] 11.755 23.431 .252 1 .616 127362.037 1.446E-015 1121634.000
[HSG=3] 0b . . 0 . . . .

a. The reference category is: Bilateral Block. b. This parameter is set to zero because it is redundant.
Bilateral patency (HSG=1); Unilateral patency (HSG=2); Bilateral Block (HSG=3).

Table 3: Classification table of the combined effect of SHSG and HSG

Observed
Predicted
Bilateral Patency Unilateral patency Bilateral Block Percent Correct

Bilateral Patency 180 4 1 97.3%
unilateral patency 1 1 0 50.0%
Bilateral Block 6 5 22 66.7%
Overall Percentage 85.0% 4.5% 10.5% 92.3%

Table 4: Procedural Complications after SHSG

Symptoms Frequency(%) p-value
No pain and discomfort 69(31.1)

2.0
Mild pain an mild discomfort 125(56.3)
Moderate pain and no vaso-vagal 21(9.5)
Vaso-vagal pain need to observe in dept 5(2.3)
Severe vaso-vagal symptoms needs resuscitation 2(0.9)
Total 222(100)
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In the present study, no pain no side effects which occurred in 
69 (31.1%) out of 222 women. Moderate pain occurred dur-
ing distension of the uterine cavity in 21(9.5%) patients. In 5 
(2.3%) patients, symptoms related to vagal stimulation that 
occurred during the procedure need to observe in the depart-
ment (Table 4). The most frequent side effects were mild pain 
and mild discomfort 125(56.3%). Vasovagal pain and severe 
vasovagal symptoms observed in two patients so the examina-
tion was terminated for this reason. The clinical pregnancy rate 
was 16(7.8%).

DISCUSSION

All mothers from the study group underwent both 
Sonohysterosalpingography(SHSG) first then HSG in a single 
sitting at 7-10 days of their menstrual cycle. In the present 
study, the first procedure SHSG identified different five 
pathologies. PCOD was seen in 15% of the cases. Likewise, 5% 
were Fibroid uterus, 2% had an ovarian cyst, Endometriotic 
cyst with Hydrosalpinx (Tube ovarian mass), 4% Endometrial 
polyps was observed in 2(1%) cases were the most common 
findings. Normal pelvic organs were found in 161(73%) of the 
cases. Patient characteristics were similar to study observed 
by Ludwin et al.15 Similar or very close diseases incidences rate 
were also found with the same study done among 132 cases. 

SHSG was able to detect endometrial polyp in 2 cases. The 
error rate detecting endometrial polyp by SHSG was found only 
in 3.7%.16 We did not find any cases of uterine anomalies.

The SHSG findings were confirmed later by HSG in 220 infertile 
women. SHSG and HSG showed bilateral patency 180 (81.80%) 
cases and bilateral block in 22(10%) cases respectively. SHSG 
showed bilateral block in 11 cases later HSG showed bilateral 
patency in 6 and unilateral patency in 5 cases. 

A review study done by Uciano DE et al found that accuracy 
of contrast Sonohysterosalpingography for tubal patency was 
shown to be comparable with hysterosalpingography (HSG) 
when compared with laparoscopic chromopertubation. The 
sensitivity ranged from 75% to 96%, and specificity from 67% 
to 100%. 17 Contrast Sonohysterosalpingography was also accu-
rate when compared with HSG for determining tubal occlusion 
after hysteroscopic sterilization. Hence, the study agreed that 
the HSG as a standard diagnostic test and can be compared 
with other modalities of examination for the tubal patency 
test. 

In our study, bilateral tubal occlusion was seen in 10% of the 
cases which was identified by SHSG and conformed by HSG. 
The little high incidence rate 13.29% was found by Covali et 
al.18 In our study, tubal patency was assessed first by SHSG 
which was later compared with HSG. About 180(81.80%), 
had bilateral tubal patency in SHSG and conformed the same 
number later by HSG. SHSG showed bilateral block in 33 (15%) 
whereas HSG conformed only in 22(10.9%).  Unilateral patency 
and block was seen in 18(10.18%) only by HSG (Figure 2). 

The similar accuracy rate of Contrast Sonohysterosalpingogra-
phy was also found by Mandia et al in his study done among 

patients with or without endometriosis.19 If tubal patency was 
not demonstrated by SHSG i.e. definite peritoneal spillage with 
waterfall sign, only less than 66% such tubes will be completely 
occluded at HSG. The low negative predictive value was a clear 
limitation of Sonohysterosalpingography. Several studies have 
demonstrated that Contrast Sonohysterosalpingography was 
superior to HSG in the study of the Pelvic, uterine and ovarian 
pathology a similar study done by Acholonu et al showed that 
sonohysterography was more sensitive 81.8% vs 58.2% and 
more specific 93.8% vs 25.6% than HSG.20 The sensitivity of 
Sonohysterosalpingography(SHSG) had increased in our study 
compared to the study done by Acholonu et al. Whereas HSG 
was superior to SHSG in the diagnosis of tubal patency. The ac-
curacy of Contrast Sonohysterosalpingography was also stud-
ied by Mandia et al among patient with or without endometri-
osis and findings of Contrast Sonohysterosalpingography was 
confirmed by Laparoscopy. The diagnostic accuracy of Contrast 
Sonohysterosalpingography was found 91% in the endometrio-
sis group and 92% in the non-endometriosis patients.19,20

SHSG showed bilateral tubal block in 6 cases later HSG showed 
bilateral patency. SHSG showed bilateral block in 5 cases later 
HSG showed unilateral patency. SHSG showed bilateral patency 
in 6 cases which were eventually diagnosed unilateral patency 
in 4 cases and bilateral block in 2 cases by HSG. Hence, HSG 
was more specific to SHSG in the evaluation of the fallopian 
tubes, especially with respect to tubal blocks. Panchal S et al 13 
mentioned that Tubal patency can be assessed far better with 
HSG than SHSG alone concerning to site and side. If we com-
bine these two procedures SHSG and HSG the false positive 
and false negative results can be overcome. 

A false-positive result of tubal occlusion can be obtained from 
SHSG due to immediate tubal spasm because of the transient 
distension of the uterine cavity described by Schankath et el.21 
If the contrast fluid slowly infuses the rate of tubal spasm can 
be overcome. In our study, immediately after the SHSG pro-
cedure, there is a short time interval 3- 5minutes to carry the 
patient towards the radiograph table. So there is a natural de-
lay to take a radiograph. This time is also useful to differentiate 
tubal spasm from a true tubal occlusion. 

In SHSG, the adverse effect occurred in 12.7% cases (moderate 
to severe pain 9.5%, vasovagal symptoms in 3.2%) little high-
er incidence of moderate to severe pain but the more or less 
same incidence of vasovagal symptoms compared to the study 
done by Dessole et al, Bonnamy et al.22, 23 but extremely low 
incidence compared to study done by Marci et al reported as 
the aggregates adverse reaction 20.5% (Moderate pain 9.96%, 
Severe pain 6.48%, vasovagal reaction 4.11%) .24 In our study 
analgesia in injection was needed for moderate to severe pain. 
Resuscitation was necessary for two cases. Routine oral anti-
spasmodic half an hour before the procedure may lower the 
risk of moderate pain.
If both procedures are concurrently done with simple modi-
fication combined procedure, which is expected superior in 
its diagnosis of pelvic, Uterine Ovarian and tubal pathology 
to evaluate infertile women. The predicted classification of 
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combined effect for bilateral patency was (97.3%), Unilateral 
Patency (50%), Bilateral Block (66.7%) respectively. The Over-
all classification percentage was 92.3% which was adequately 
classified. 

The combined examination tests usually well-tolerated, caus-
ing mild pain and mild discomfort in most patients and No 
pain in a few. The pain is due to inflation of the balloon which 
stimulates the cervix to cause pain and vasovagal symptoms. In 
our experience aspiration of 1 ml, the saline solution from the 
balloon soon after SHSG the first procedure reduces the pain 
rather than the removal of the catheter before HSG snap which 
makes it difficult to tract the cervix during film reading. 

The clinical pregnancy rate was 16(7.27.8%) within one year of 
the test Lo monte, et al also found the spontaneous pregnancy 
rate after evaluation.25 But Lindbourg et al in their randomized 
control trial that an enhanced pregnancy rate after perform-
ing Sonohysterosalpingography (SHSG) could not be confirmed .26 

No superior radio imaging test is found till date then sonohys-
terosalpingography for the evaluation of female infertility. The 
study not only concentrated on the optimal use of newer tech-
nique/resources available in the present contest but also sig-
nify the importance of the conventional one which has still got 
a significant role. The study also provided a single frame test 
combined with SHSG and HSG in a single sitting, which syner-
gizes the ultimate quality of the test. Technical variations could 
have influenced the detection rate.

CONCLUSION
The evaluation of uterus is best done by 
Sonohysterosalpingography concurrent with HSG in same 
sitting. Outcome of Sonohysterosalpingraphy (SHSG) test for 
tubal patency is significantly synergises by concurrent HSG. 
The combine test is best indicated if SHSG alone is not able to 
demonstrate the sign of tubal patency. 
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