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Abstract
Background: The purpose of this study was to detect whether antibiotic therapy during IVF-ET cycle is as
effective as aspiration of hydrosalpinx �uid under ultrasound guidance in preventing the adverse effect
of hydrosalpinx on IVF-ET results.

Methods: During the period between November 2012 and January 2020, patients with ultrasound visible
hydrosalpinges undergoing IVF-ET who refused to undergo laparoscopic salpingectomy or not eligible for
laparoscopy were advised to receive antibiotic therapy during IVF-ET cycle or to undergo aspiration of
hydrosalpinx �uid under ultrasound guidance at the time of ovum pick up. A retrospective analysis was
done for the results of IVF-ET cycles of patients who received antibiotic therapy ( n = 52 ) or underwent
aspiration of hydrosalpinx �uid under ultrasound guidance ( n = 76). In the aspiration group, the tip of the
suction needle was introduced into the hydrosalpinx to aspirate the hydrosalpinx �uid after completing
the ovum pick up. In the antibiotic group, doxycycline (100 mg/12 h) was commenced one week before
ovum pick up and was continued for another week after ovum pick up.

Results: The implantation, clinical pregnancy, ongoing pregnancy and live birth rates were signi�cantly
higher in the aspiration group ( 16.67%% Vs. 8.33%, P value =0.029, 32.89% Vs. 15.38% P value = 0.026,
30.26% Vs. 13.46%,P value =0.028   and 28,95% Vs. 13.46% P value = 0.04 respectively).  

Conclusion: The aspiration of hydrosalpinx �uid under ultrasound guidance  is more effective than
antibiotic therapy in preventing the negative impact of hydrosalpinx on the results of IVF-ET. The results
of the current study should be proved by subsequent randomized controlled studies. 

Background
Several prospective and retrospective studies reported that hydrosalpinx has an adverse effect on
assisted conception results (1, 2). A meta-analysis including 6713 IVF-ET cycles of patients with tubal
infertility (5,569 cycles in patients without hydrosalpinx and 1144 cycles in patients with hydrosalpinx)
reported that the implantation and clinical pregnancy rates were reduced by 50% in patients with
hydrosalpinx (3).

Since the 90 s, there is agreement by researchers that salpingectomy or proximal tubal occlusion can
increase the implantation and pregnancy rates in patients with hydrosalpinx who undergo IVF-ET (4, 5, 6).
However, these procedures are expensive. require hospital admission and general anaesthesia and may
be associated with perioperative complications especially in patients with multiple laparotomies or
extensive adhesions. Moreover, some patients refuse to undergo these procedures because these
procedures remove any chance of spontaneous conception (6, 7) .

Several authors investigated several treatment modalities such as Essure micro-inserts hysteroscopic
tubal occlusion, aspiration of hydrosalpinx under ultrasound guidance and the use of medications such
as antibiotics or corticosteroids to prevent the negative impact of hydrosalpinx on the results of IVF-ET
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(2,8,9). Although several studies con�rmed that Essure micro-inserts hysteroscopic tubal occlusion and
aspiration of hydrosalpinx under ultrasound guidance are effective in the management of patients with
hydrosalpinx who undergo IVF-ET (2, 7, 10). However, aspiration of hydrosalpinx �uid under ultrasound
guidance may injure pelvic organs or �are pelvic infection (10). Moreover, Essure micro-inserts
hysteroscopic tubal occlusion postpones the IVF-ET cycle for at least 3 months ( to con�rm tubal
occlusion), and may be associated with complications such as injury of the uterus during insertion,
chronic pelvic pain, allergy, menstrual irregularities and device migration. Moreover, it is associated with
higher abortion rate compared with other interventions (11, 12).

There is only one retrospective study which reported the use of antibiotics in patients with hydrosalpinx
who undergo IVF-ET. The study compared the results of IVF-cycles of patients with hydrosalpinx treated
with extended doxycycline regimen (100 mg / 12 h, 7 days before ovum pick up and 6 days after ovum
pick up) with the results of IVF-cycles of patients with tubal adhesions/proximal tubal block and patients
with unexplained infertility /endometriosis. The success of IVF-ET cycles was comparable between the
three groups (9).

Till now, no studies have compared the e�cacy of aspiration of hydrosalpinx �uid under ultrasound
guidance with antibiotic therapy in preventing the adverse effect of hydrosalpinx on IVF-ET results .

The purpose of this study was to detect whether antibiotic therapy is as effective as aspiration of
hydrosalpinx �uid under ultrasound guidance in preventing the adverse effect of hydrosalpinx on IVF-ET
results.

Methods
We performed an analysis for the results of IVF-ET cycles of patients with ultrasound visible hydrosalpinx
[tubular structure with folded con�guration (forming an incomplete septation)] who received antibiotic
therapy during IVF-ET cycle or underwent aspiration of hydrosalpinx �uid under ultrasound guidance at
the time of ovum pickup in Riyadh fertility and reproductive health center during the period between
November 2012 and January 2020.

During the study period, laparoscopic salpingectomy or proximal tubal occlusion were the �rst
management option for patients with ultrasound visible hydrosalpinges. Patients who refused to undergo
laparoscopic salpingectomy or proximal tubal occlusion and patients who were not eligible for
laparoscopy ( i.e. with multiple laparotomies or extensive pelvic adhesions) were advised to receive
antibiotic therapy during IVF-ET cycle or to undergo aspiration of hydrosalpinx �uid under ultrasound
guidance at the time of ovum pick up. The study protocol was approved by the institutional ethics
committee. Each of the patients signed written informed consent to participate in the study.

Exclusion criteria were age less than 18 years or more than 37 years, anti-Müllerian hormone (AMH) less
than 0.3 ng/ml, antral follicle count (AFC) less than 6, interstitial uterine �broid more than 5 cm in
diameter, submucous �broid, polycystic ovary syndrome (PCOS) and history of habitual abortion.
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The long GnRH agonist protocol was used in all the patients as previously described by Fouda et al (7).
Oocyte retrieval was performed 34 to 36 after HCG administration by transvaginal ultrasound guided
follicular �uid aspiration. In aspiration group, the tip of the suction needle was introduced into the
hydrosalpinx to aspirate the hydrosalpinx �uid after completing the ovum pick up. The aspirated �uid
was submitted for bacteriological analysis. In antibiotic group, doxycycline (100 mg/12 h ) was
commenced one week before ovum pick up and was continued for another week after ovum pick up.

One to three embryos were transferred under ultrasound guidance 2 to 5 days after ovum pick up. If
endometrial �uid was detected at the time of embryo transfer, this �uid was aspirated before embryo
transfer. B-subunit HCG was measured in blood two weeks after embryo transfer to diagnose pregnancy.
In the aspiration group, transvaginal ultrasound was performed 14 days after embryo transfer to detect
recollection of hydrosalpinx �uid. In both groups, transvaginal ultrasound was performed �ve weeks after
embryo transfer to con�rm the viability of the fetus and to detect the number of gestational sacs (13).
Vaginal progesterone suppositories 400 mg (twice daily) (Prontogest, Marcyrl, Egypt) were given from the
day of the HCG administration till the end of the �rst trimester or negative pregnancy test.

Results
During the period between November 2012 and January 2020, 72 patients received antibiotic therapy
during IVF-ET cycle and 92 patients underwent aspiration of hydrosalpinx �uid under ultrasound
guidance. After exclusion of patients who did not meet the inclusion criteria, the antibiotic group included
52 patients and the aspiration group included 76 patients.

Both groups were comparable with respect to age, body mass index (BMI), basal FSH, AMH, number of
patients with bilateral hydrosalpinx, duration and type of infertility (Table 1).
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Table 1
Principal characteristics of the patients

  Aspiration group

(n = 76)

Antibiotic group

(n = 52)

P value

Age (years ) 28.05 ± 3.66 27.48 ± 3.88 0.404

Body mass index(Kg/m2) 27.09 ± 3.77 26.29 ± 3.18 0.196

Duration of infertility(years) 3.55 ± 1.79 3.15 ± 1.64 0.196

Type of infertility      

• Primary 58/76 (76.32%) 37/52 (71.15%) 0.512

• Secondary 18/76(23.68%) 15/52 (28.85%) 0.512

Basal FSH(IU/L) 6.36 ± 2.08 6.22 ± 2.02 0.703

AMH 2.05 ± 0.96 1.96 ± 1.04 0.628

Bilateral hydrosalpinx 18/76(23.68%) 13/52(25%) 0.781

Values are expressed as mean ± SD or n/n(%)

 

IVF cycle characteristics are shown in Table 2. Both groups were comparable with regard to total
consumption of gonadotropins, stimulation duration, number of mature follicles, oocytes retrieved,
mature oocytes and embryos transferred.
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Table 2
Outcome of stimulation

  Aspiration group

(n = 76)

Antibiotic group

(n = 52)

P
value

Stimulation period(days) 11.39 ± 1.19 11.13 ± 1.67 0.336

Consumed HP-uFSH units 2607 ± 517 2744 ± 711 0.239

Follicles ≥ 17 mm on the day of HCG
administration

12.16 ± 3.69 13.23 ± 4.63 0.166

Retrieved oocytes 11.09 ± 3.34 12.15 ± 4.65 0.16

Metaphase II oocytes 9.76 ± 3.34 10.98 ± 4.54 0.102

Two pronucleate embryos 7.92 ± 3.12 8.44 ± 3.78 0.413

Fertilization rate 602/742 (
81.13%)

439/571(76.88%) 0.06

No. of embryos transferred 2.61 ± 0.49 2.54 ± 0.5 0.458

No of embryos transferred      

• Day 2 14 10 0.653

• Day 3 166 106  

• Day 5 18 16  

Grade I & II embryos /transferred embryos 121/198 (
61.11%)

88/132(66.7%) 0.305

Values are expressed as mean ± SD or n/n (%)

 

The implantation rate was 16.67%% in the aspiration group and 8.33% in the antibiotic group ( P = 0.029).
The clinical pregnancy and the ongoing pregnancy rates were signi�cantly higher in the aspiration group
(32.89% Vs. 15.38% P value = 0.026, 30.26% Vs. 13.46%,P value = 0.028, respectively). The live birth rate
was 28,95% in the aspiration group and 13.46% in the antibiotic group (P value = 0.04 )(Table 3).
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Table 3

Treatment outcomes 
  Aspiration  group

(n=76)

Antibiotic    group

(n=52)

P value

Clinical pregnancy rate 25/76(32.89%) 8/52 (15.38%) 0.026

Ongoing pregnancy rate 23/76 (30.26%) 7/52(13.46%) 0.028

Live birth rate 22/76(28,95%) 7/52(13.46%)  0.04

Implantation rate 33/198(16.67%) 11/132(8.33%) 0.029

Spontaneous abortion rate n/IUP 2/25( 8 %) 1/8 (12.5%) 0.7

Values are expressed as n/n (%). IUP= intrauterine pregnancy

 

In the aspiration group, when the patients were scanned at the time of embryo transfer, four patients had
recollection of hydrosalpinx �uid and endometrial �uid collection and four patients had only recollection
of hydrosalpinx �uid. Moreover, ultrasound scan performed 14 days after embryo transfer detected the
recollection of hydrosalpinx �uid in 20 patients. In the antibiotic group, when the patients were scanned
at the time of embryo transfer, eight patients had endometrial �uid collection.

Table 4 shows the reproductive outcome of the subgroups of patients in the aspiration group. The
implantation, pregnancy and live birth rates were non signi�cantly higher in the patients with no
recollection of hydrosalpinx �uid compared with the patients with recollection of hydrosalpinx �uid. The
two subgroups were comparable with respect to age, early follicular phase FSH, percentage of patients
with bilateral hydrosalpinx and number and grade of embryos transferred. None of the patients with
endometrial �uid collection on the day of embryo transfer become pregnant.
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Table 4
Reproductive outcomes of the subgroups of patients in the aspiration group

  Implantation
rate

Clinical
pregnancy
rate

Live birth rate

No recollection of hydrosalpinx �uid within the �rst
14 days + no endometrial �uid collection (n = 56)

28/146
(19.18%)

21/56
(37.5%)

19/55(34.55%)

Recollection of hydrosalpinx �uid within the �rst 14
days ± endometrial �uid collection (n = 20)

5/52(9.62%) 4/20
(20%)

3/20(15%)

Recollection of hydrosalpinx �uid within the �rst 14
days + no endometrial �uid collection (n = 16)

5/42(11.9%) 4/16
(25%)

3/16 (18.75%)

Recollection of hydrosalpinx �uid within the �rst 14
days + endometrial �uid collection (n = 4)

0/10 (0%) 0/4 (0%) 0/4 (0%)

There were no signi�cant differences between the four subgroups.

Values are expressed as n/n (%).

 

Flaring of pelvic infection, peritonitis or injury of pelvic organs were not reported in patients in the
aspiration group. Cultures from the hydrosalpinx �uid were negative for bacterial growth.

Discussion
The current study revealed that the aspiration of hydrosalpinx �uid under ultrasound guidance is more
effective than antibiotic treatment in preventing the negative impact of hydrosalpinx on the results of IVF-
ET .

Several researchers suggested that the �ow of hydrosalpinx �uid into the endometrial cavity is the reason
of the negative impact of hydrosalpinx on the results of IVF-ET (10). Two studies revealed that the
presence of hydrosalpinx decreases the expression of uterine receptivity markers (Homeobox A10, β-
integrin and leukemia inhibitory factor) and that salpingectomy increases the expression of these
markers (14, 15).

Several authors suggested that the in�ammatory process in the hydrosalpinx caused by bacteria ( mainly
Chlamydia trachomatis ) could extend to the endometrium thought the �ow of hydrosalpinx �uid into
endometrial cavity or through lymphatics or blood vessels (9). It was postulated that the in�ammatory
mediators released by chronic in�ammatory cells present in hydrosalpinx may cause embryonic damage
or alter endometrial receptivity (16.17).

The results of the current study suggested that antibiotic therapy is not effective in the prevention of the
adverse effect of hydrosalpinx on IVF-ET outcome. In contrast to our results, a small retrospective study
comparing the outcome of IVF-ET cycles of patients with hydrosalpinx who were treated with extended
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doxycycline regimen with the outcome of IVF-ET cycles of patients with adhesions /proximal tubal block
and patients with endometriosis /unexplained infertility, revealed that the success of IVF-ET cycles was
comparable between the three groups (9).

The results of the current study are in accordance with several studies which reported that the aspiration
of hydrosalpinx �uid at the time of ovum pick up is a simple, safe and inexpensive procedure that can
prevent the negative impact of hydrosalpinx on the results of IVF-ET (2, 7, 18). Moreover, the data
presented in the current study suggest that the aspiration of hydrosalpinx �uid under ultrasound
guidance is less effective in the management of patients with rapid recollection of hydrosalpinx �uid and
ineffective in the management of patients with endometrial �uid collection on the day of embryo transfer.

Two randomized controlled trials compared aspiration of hydrosalpinx �uid under ultrasound guidance at
the time of ovum pick up with no intervention in patients with ultrasound visible hydrosalpinges who
undergo IVF-ET. Fouda et al reported that the implantation, clinical pregnancy, and ongoing pregnancy
rates were higher in the aspiration group (18.70% Vs. 8.33%, 31.48% Vs. 13.21% and 27.78% Vs 9.43%
respectively) (2). Hammadieh et al reported that the chemical pregnancy rate was 43.8% in the aspiration
group and 20.6% in the control group (P value = 0.04). The clinical pregnancy rate was higher in the
aspiration group but the difference failed to reach statistical signi�cance (31.3% vs. 17.6%, P = 0.20)(18) .

In a randomized controlled trial including 160 patients with ultrasound visible hydrosalpinx, Fouda et al
compared the effectiveness of aspiration of hydrosalpinx �uid under ultrasound guidance with
salpingectomy in the management of patients with hydrosalpinges who undergo IVF-ET. Rapid
recollection of hydrosalpinx �uid ( i.e. within 2 weeks after embryo transfer) was noticed in 34.21% of the
patients in the aspiration group. The clinical pregnancy and the implantation rates were higher in
salpingectomy group compared with the subgroup of patients with rapid recollection of hydrosalpinx
�uid (42.67% vs. 19.23% and 18.95% vs. 7.58%, respectively). On the other hand, the clinical pregnancy
and the implantation rates were comparable between the salpingectomy group and the subgroup of
patients with no recollection of hydrosalpinx �uid (42.67% vs. 34% and 18.95% vs. 15.5% respectively)(7).

In the current study, four patients in the aspiration group and eight patients in the antibiotic group had
endometrial �uid collection on the day of embryo transfer. None of those patients conceived. The results
of the current study are in accordance with numerous studies which reported that the subgroup of
patients with endometrial �uid collection on the day of embryo transfer has the lowest pregnancy rates
(2, 7, 19, 20). Several authors suggested that the ideal treatment option for this subgroup of patients is to
cryopreserve the embryos and to transfer the embryos in subsequent cycles after performing
salpingectomy or proximal tubal occlusion (21)(7).

The major weakness of the current study is the retrospective design. However, our study has several
strengths. Our study is largest study which reported the use of antibiotic therapy in patients with
ultrasound visible hydrosalpinges who undergo IVF-ET. Moreover, the current study is the �rst study which
compared the e�cacy of antibiotic therapy with aspiration of hydrosalpinx �uid under ultrasound
guidance in the management of patients with ultrasound visible hydrosalpinges who undergo IVF-ET.
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Conclusion
In conclusion, the aspiration of hydrosalpinx �uid under ultrasound guidance is more effective than
antibiotic therapy in preventing the negative impact of hydrosalpinx on the results of IVF-ET. The results
of the current study should be proved by subsequent randomized controlled studies.
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