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Objective: Many studies have demonstrated that hydrosalpinx has a detrimental effect on the outcome of IVF. Treating hydrosalpinges prior to 
the IVF procedure in women with hydrosalpinges is thought to improve the likelihood of successful IVF outcome. Vaginal ultrasound-guided 
aspiration of hydrosalpinx fluid (HSF) with injection of the sclerosing agent in situ might be simpler than invasive procedures like salpingecto-
my. Therefore, we carried out a retrospective study on the effects of ultrasound-guided HSF aspiration and injection of the sclerosing agent of 
ultrasonically diagnosed hydrosalpinx on IVF outcome.
Methods: In our retrospective study, 97 tubal factor infertile female patients that underwent IVF treatment between January 2005 and De-
cember 2012 at the Reproductive Medicine Center of CHA Hospital were divided into two study groups. Fifty-six patients underwent interven-
tional ultrasound sclerotherapy (group 1), and the remaining 41 patients received laparoscopic salpingectomy (group 2) before IVF. We com-
pared the IVF outcomes of the two groups.
Results: The results showed that ultrasound-guided HSF aspiration and sclerotherapy have IVF outcomes comparable to laparoscopic salpin-
gectomy.
Conclusion: Interventional ultrasound guided sclerotherapy before IVF is an effective and less invasive prophylactic intervention alternative to 
salpingectomy with hydrosalpinx.
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Introduction

Hydrosalpinx refers to a pathologic condition in which distally ob-
structed salpinges of various pathologies become filled with fluid, 
forming a saccular structure. The prevalence of this disease is known 
to be up to 30% in women with tubal pathology [1,2]. Hysterosalpin-
gography and ultrasound imaging are relatively simple and precise 
tests for the diagnosis of hydrosalpinx, and diagnosis can be confirm-

ed by visual inspection during operation [3]. 
In many studies, hydrosalpinx has been associated with unfavor-

able IVF outcomes and reduced implantation. The presence of hydro-
salpinx fluid in the endometrial cavity physically inhibits implanta-
tion and impairs the expression of factors essential for the develop-
ment and differentiation of the endometrium, such as β-integrin, 
leukemia inhibitory factor, and HOXA10 mRNA [4,5]. Hydrosalpinx 
acts directly on the embryos and the endometrium, impairing endo-
metrial receptivity; reduces the IVF success rate, implantation rate, 
and pregnancy rate by 50 percent; and doubles the spontaneous 
abortion rate [6,7]. 

Up to the present, surgical options for women with hydrosalpinges 
have been either resection of hydrosalpinx or salpingoplasty. Resec-
tion of hydrosalpinges may reduce the blood flow to the ovaries, re-
sulting in a reduced number of retrieved oocytes in stimulated cycles 
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[8,9]. Salpingoplasty is associated with high recurrence rates and may 
result in chronic accumulation of fluid that interferes with implanta-
tion. These procedures are usually performed by laparoscopy that re-
quires hospitalization and general anesthesia. Patients may suffer from 
postoperative pain, discomfort, and inconvenience in everyday life. 

We inserted a long needle and placed the tip inside the hydrosal-
pinx for aspiration, alcohol washing, and injection of tetracycline. 
Sclerotherapy hardens the salpingeal wall and also reduces secre-
tion. We analyzed the effect of this procedure on pregnancy rates in 
IVF cycles. 

Sclerotherapy can stop substances that inhibit implantation from 
formation and flow into the endometrial cavity. We investigated whe-
ther this procedure can improve the pregnancy rate, and at the same 
time, reduce the ectopic pregnancy rate. We compared the results of 
this procedure with the outcomes of laparoscopic surgery, hoping to 
discover the benefits of avoiding invasive procedures or hospitaliza-
tion. Patients that underwent IVF procedures after removal of hydro-
salpinx laparoscopically served as controls.

Methods

We retrospectively reviewed medical records of women who visited 
our fertility center and were diagnosed with infertility due to hydro-
salpinx between January 2005 and December 2011. Patients with 
hydrosalpinx were classified into two groups according to the treat-
ment they received. Group 1 consisted of patients treated with ultra-
sound-guided hydrosalpinx aspiration and sclerotherapy, and group 
2, of patients that underwent salpingectomy and served as controls. 
Patients in both groups received IVF therapy afterwards. In group 1, 
ultrasound-guided hydrosalpinx aspiration was performed under 
mild sedation. Following identification of hydrosalpinx via transvagi-
nal probe (Figure 1), a 19 gauge Chiba needle (Aniomed Gmbh Med-
izintechnik KG, Karlsruhe, Germany) was carefully inserted into the 
widest part of the hydrosalpinx for aspiration. After aspiration of all 
the fluid (Figure 2), the tube cavity was washed with 95% alcohol 5 
to 6 times (Figure 3), and 5% tetracycline (2 to 6 mL) was then in-
fused (Figure 4). In cases with bilateral disease, in order to prevent 
contamination between salpinges, another new needle was used for 

Figure 1. Transvaginal ultrasonogram of the patient with left hydro-
salpinx before sclerotherapy. LT, left tube; LO, left ovary.

LT
LO

Figure 2. Needle in the middle of the left hydrosalpinx to aspirate 
hydrosalpinx fluid.

Needle

Figure 3. Irrigation tube with alcohol after aspiration of hydrosalpinx 
fluid.

Left tube Left ovary

Figure 4. Injection of tetracycline emulsion into the tube after irriga-
tion.

Left tube
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the hydrosalpinx on the other side. If persistent hydrosalpinx was 
found on ultrasound imaging two weeks after intervention, this pro-
cedure was repeated two or three times (Figure 5). Oral antibiotics 
were prescribed for 3 days to prevent infection following sclerotherapy.

Between the two groups, we compared the following variables: age, 
duration of infertility, day 3 FSH levels, past medical and surgical his-
tory, number of oocytes retrieved after stimulation cycle, and pre-
gnancy rate after IVF, with statistical analysis using Pearson’s correla-
tion and ANOVA.

Results

Fifty-six patients underwent sclerotherapy following aspiration 
(group 1), and 41 patients underwent laparoscopic salpingectomy 
(group 2). There were no statistical differences with respect to mean 
age (32.9 years vs. 32.4 years), duration of infertility (2.9 years vs. 3.8 
years), body mass index (BMI, 21.5 kg/m2 vs. 22.2 kg/m2), or day 3 

FSH levels (10.9 vs. 8.2) between the sclerotherapy group and con-
trols. Although the number of oocytes retrieved after stimulation 
was larger in group 1, the difference was not statistically significant 
(12.1 vs. 6.1). Two cases of ectopic pregnancy were found in group 1. 
Patients had a prior history of surgery in 29 out of 56 patients in group 
1, and in 12 out of 41 patients in group 2. Pregnancy after IVF occurr-
ed in 23 cycles out of 61 cycles in group 1, with a pregnancy rate of 
0.38, and in 17 cycles out of 43 cycles in group 2 with a pregnancy 
rate of 0.40. Although the pregnancy rate was slightly higher in group 
2, the difference was statistically insignificant (Table 1).

Comparing patients that achieved pregnancy and patients that did 
not in group 1, age, duration of infertility, BMI, day 3 FSH levels, and 
prior number of IVF cycles revealed no statistical differences: howev-
er, the number of oocytes retrieved after stimulation was significantly 
higher in the pregnant women (16.4 vs. 9.2). None of the patients in 
group 1 required hospitalization or unwanted surgical intervention 
after sclerotherapy (Table 2).

Discussion

As demonstrated in previous studies, transvaginal ultrasound-guid-
ed aspiration of hydrosalpinx had the advantages of being simple 
and less invasive but was associated with a high recurrence rate and 
not increasing pregnancy rates. However, these disadvantages may 
be overcome by injection of sclerosing agents into the fallopian tubes 
after aspiration of the hydrosalpingeal fluid [10-13]. In a study com-
paring sclerotherapy and untreated controls in patients diagnosed 
with hydrosalpinx by Jiang et al. [14], the pregnancy rate was signifi-
cantly higher in the study group. The author emphasized the value of 
sclerotherapy, hoping this might replace invasive surgeries such as 
salpingectomy. The great advantage of our study is that we obtained 
a pregnancy rate similar to that of the salpingectomy groups and also 
avoided physical stress, severe pain, and hospitalization. 

Table 1. Patient’s characteristics and IVF outcomes in the two groups

Variable Group 1 
(sclerotherapy)

Group 2 
(salpingectomy) p-value

Patients 56 41 NS
Age 32.9 ± 4.1 32.4 ± 4.5 NS
Duration of infertility (yr) 2.9 ± 1.8 3.8 ± 3.4 NS
Body mass index (kg/m2) 21.5 ± 2.2 22.2 ± 5.0 NS
Day 3 FSH 10.9 ± 17.1 8.2 ± 4.6 NS
IVF cycle 60 46 NS
Oocytes retrieved 12.1 ± 11 6.2 ± 1.0 NS
Clinical pregnancy rate 23/60 (38%) 17/43 (40%) NS
Ectopic pregnancy rate     2/56 (3.6%) 0/41 (0%) NS
Previous surgical history 29/56 (52%) 12/41 (29%) 0.027

Values are presented as mean ± SD or number (%).
NS, not significant.

Table 2. Patient’s characteristics in group 1

Variable Pregnant Non pregnant p-value

Patients 23 33 NS
Age 32.5 ± 3.5 33.2 ± 4.5 NS
Duration of infertility (yr) 2.4 ± 1.7 3.2 ± 1.9 NS
Body mass index (kg/m2) 21.0 ± 2.0 21.8 ± 2.3 NS
Day 3 FSH 7.7 ± 3.9 13.2 ± 21.9 NS
IVF history 1.4 ± 2.0 2.7 ± 2.5 NS
Oocytes retrieved 16.4 ± 14.6 9.2 ± 7.1 0.016
Previous surgical history 11/23 (48%) 18/33 (55%) NS
Bilateral hydrosalpinx 8/23 (35%) 20/33 (61%) NS
Admission after sclerotherapy 0/23 (0%) 0/33 (0%) NS

Values are presented as mean ± SD or number (%).
NS, not significant.

Figure 5. Transvaginal ultrasonogram of the patient who underwent 
sclerotherapy to the left hydrosalpinx 2 weeks earlier (same patient 
as Figure 1). LO, left ovary.

LO
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Tubal factor infertility is one of the most common indications for 
IVF, and IVF outcomes vary depending on the cause of obstruction. 
Hydrosalpinx is known to reduce implantation and increase sponta-
neous abortion in early pregnancy. Several studies reported that sal-
pingectomy prior to IVF can increase pregnancy rates. However, sal-
pingectomy requires hospitalization, general anesthesia, and surgery 
(either open or laparoscopic), and reduction of blood flow to the 
ovaries might result in a diminished ovarian response to gonadotro-
pin, and reduced ovarian blood supply. Ultrasound-guided transvagi-
nal aspiration of hydrosalpinx has many advantages over laparosco-
pic operation under general anesthesia, including that it is simple, ef-
fective, less invasive, inexpensive, and does not require hospitalization. 

In our study, the number of oocytes retrieved was greater in the scle-
rotherapy group than the salpingectomy group (12.1±11 vs. 6.2±1.0); 
however, the difference was not statistically significant. The reason 
for this discrepancy may be due to the small sample size and large 
variation in the number of oocytes retrieved in both groups. 

In the sclerotherapy group, none experienced side effects, hospital-
ization due to severe pain, or surgery due to serious complications of 
the intervention. Furthermore, pregnancy was achieved in 17 out of 
43 cycles in the salpingectomy group, and in 23 out of 60 cycles in 
the sclerotherapy group, which was confirmed both by serum hCG 
levels and ultrasound imaging. The pregnancy rate was similar in the 
two groups (0.40 for salpingectomy group, 0.38 for sclerotherapy 
group), and the difference was not statistically significant. The risk of 
ectopic pregnancy in IVF reported by previous studies is estimated at 
2.2% to 8.6% without treatment of hydrosalpinx [15]. Our study show-
ed a 3.6% rate of ectopic pregnancy, and this is not significantly dif-
ferent from that of untreated hydrosalpinx. 

Twelve out of 41 cases in the salpingectomy group and 29 out of 56 
cases in the sclerotherapy group had a past history of surgical opera-
tion, and the proportion was larger in the sclerotherapy group. Of the 
29 cases in the sclerotherapy group, there were as many as 10 cases 
of severe endometriosis that required operation twice or more, sug-
gestive of severe adhesion in the abdominal cavity. Pregnancy oc-
curred in four of them, proving the value of sclerotherapy in inopera-
ble or difficult cases with severe adhesion. 

Among 56 patients that received sclerotherapy, there were 15 cases 
of persistent hydrosalpinx after the first trial of sclerotherapy, and these 
were subjected to repeated sclerotherapy. 

Alcohol leakage into the abdominal cavity resulted in severe pain, 
but the pain resolved naturally within 10 minutes, and drainage of 
the intra-abdominal alcohol was also effective in pain relief. None of 
the cases experienced persisting pain, intra-abdominal bleeding re-
quiring drainage, need for surgery, or hospitalization. Aspiration per-
formed after identification of the precise size and location of the hy-
drosalpinx with ultrasound and careful infusion of alcohol and a scle-

rosing agent performed by a highly skilled professional would reduce 
pain and recurrence.

Hydrosalpinx reduces the pregnancy rate for various reasons, and 
must be treated before IVF. The treatment of choice in the past was 
laparoscopic salpingectomy. However, salpingectomy requires hos-
pitalization and general anesthesia, and there have been several re-
ports of reduced blood flow to the ovaries after the operation. In cas-
es of severe intra-abdominal adhesion for various reasons, salpingec-
tomy is difficult either with open surgery or laparoscopy. We investi-
gated the value of sclerotherapy in managing hydrosalpinx. Sclero-
therapy resulted in a larger number of oocytes retrieved, and the pre-
gnancy rate was not significantly different from salpingectomy. Ul-
trasound-guided sclerotherapy of hydrosalpinx would be a useful 
option for cases in which severe intra-abdominal adhesion is expected. 
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