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Abstract

Background: To examine the effect of tubal flushing on the fertility outcome of patients with tubal ectopic pregnancy (EP) undergoing
salpingectomy. Methods: This prospective cohort study included 93 patients who received unilateral salpingectomy for tubal EP. Tubal
flushing via hysteroscopic hydrotubation was performed after surgery on only 42 patients in the cohort. All patients were followed up
for their fertility outcomes by phone interview. Results: Intrauterine pregnancy (IUP) was documented in 48 cases. The cumulative [UP
rate was 64.6% in the patients who received tubal flushing, and 54.7% in the patients without tubal flushing (»p = 0.071). The median
time from salpingectomy to IUP was 13.0 months in the patients with tubal flushing and 27.1 months in those without tubal flushing
(p = 0.007). Recurrent ectopic pregnancy (REP) was documented in three (7.1%) of the patients who received tubal flushing and two
(3.9%) that did not (p = 0.823). Conclusions: Tubal flushing via hysteroscopic hydrotubation after unilateral salpingectomy may improve
subsequent IUP after EP but cannot prevent REP. Clinical Trial Registration: The study protocol was registered to the Chinese Clinical

Clin. Exp. Obstet. Gynecol. 2025; 52(2): 24896

Trial Registry at https://www.chictr.org.cn/ (Identifier No.: ChiCTR2100052941).
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1. Introduction

Ectopic pregnancy (EP) is one of the most common
gynecological diseases, which occurs when a fertilized
oocyte implants and grows outside the uterine cavity. The
incidence of EP is 1-2% in natural pregnancies [1], and
2-3% in the women receiving assisted reproductive tech-
nology [2,3]. More than 95% of ectopic pregnancies occur
in the fallopian tubes. Tubal pregnancy is closely related
to chronic pelvic inflammatory disease, cigarette smoking,
pelvic surgery, previous EP, and use of intrauterine contra-
ceptives [4].

In some developed areas, such as Shanghai, China,
the diagnosis and treatment of ectopic pregnancy is becom-
ing more standardized. Gynecologists are paying more at-
tention to how to promote fertility after the treatment of
ectopic pregnancy. No generally accepted conclusion has
been reached about how to improve the pregnancy rate after
ectopic pregnancy and reduce recurrent ectopic pregnancy
(REP). The tubal patency after treatment of ectopic preg-
nancy is affected, possible due to morbid factors, surgical
operations, or ectopic pregnancy lesions [5]. Tubal patency
affects the future success of pregnancy [6]. We suggested
that better tubal patency may improve the natural pregnancy
rate after EP and reduce REP.

Tubal flushing is an important method to evaluate
tubal patency and treat tubal obstruction. For subfertile

women, tubal flushing can increase the intrauterine preg-
nancy (IUP) rate by improving tubal patency as tubal flush-
ing may remove the mucus plug or mild adhesions in the
fallopian tubes [7,8]. Tubal flushing has been widely used
in infertile women to improve the rate of IUP. Therefore, we
provided tubal flushing via hysteroscopic hydrotubation af-
ter unilateral salpingectomy for patients with ectopic preg-
nancy to examine its effect on subsequent IUP.

2. Materials and Methods
2.1 Patients

The patients who underwent laparoscopic unilateral
salpingectomy for tubal pregnancy from January 2018 to
December 2019 at Shanghai Changning Maternity and In-
fant Health Hospital were included in this prospective co-
hort study. The study protocol was registered to Chi-
nese Clinical Trial Registry at chictr.org.cn (Identifier No.:
ChiCTR2100052941). All the enrolled patients signed in-
formed consent before surgery.

All the patients undergoing unilateral salpingectomy
due to tubal pregnancy were identified from the electronic
medical record system via the code of clinical diagnosis.
The patients were enrolled based on the following crite-
ria: (1) normal uterus and ovaries evaluated by ultrasonog-
raphy and intraoperative exploration; (2) undergoing uni-
lateral salpingectomy without surgical complication; (3)

Copyright: © 2025 The Author(s). Published by IMR Press.
BY This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.


https://www.imrpress.com/journal/CEOG
https://doi.org/10.31083/CEOG24896
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-6564-3854
https://orcid.org/0000-0002-3480-2277
https://orcid.org/0000-0002-7966-6985
https://www.chictr.org.cn/
https://www.chictr.org.cn/

Patients excluded (n=65):

Patients undergoing
salpingectomy due to EP

n=158

31 no desire to conceive

14 use of contraceptives  [€
12 turn to ART

Vv

8 lost to follow-up

Patients eligible for study

n=93

v

A4

Flushing group
n=42

Non-flushing group
n=51

Fig. 1. Patients enrollment. The patients eligible for this cohort study based on salpingectomy due to EP and tubal flushing. ART,

assisted reproductive technology; EP, ectopic pregnancy.

serum (3-human chorionic gonadotrophin (3-hCG) normal-
ized 4 weeks after surgery; and (4) tubal pregnancy is con-
firmed by pathology. Patients were excluded if any of the
following conditions were presented: (1) tubal interstitial
pregnancy; (2) risk factors of infertility identified prior to
surgery; (3) history of ectopic pregnancy; (4) other oper-
ations such as myomectomy being performed at the same
time; (5) reliable use of contraceptives, or no desire of preg-
nancy after surgery; or (6) subsequent pregnancy with help
of assistant reproductive technology. Of the 158 patients
identified with EP who received salpingectomy, 93 were fi-
nally eligible for this cohort study. Each patient was asked
at the one-month postoperative follow-up whether she was
willing to undergo hysteroscopic hydrotubation. Patients
who said “yes” and underwent hysteroscopic hydrotubation
were categorized as the flushing group, and those who re-
fused were categorized as the non-flushing group (Fig. 1).

Demographic data of patients such as age, gravity,
parity, amenorrhea time, serum 3-hCG, and operation de-
tails were retrieved from medical records.

2.2 Follow-up

The patients were followed up by phone interviews
with questions focusing on fertility outcomes after EP, in-
cluding the diagnosis of IUP and REP. The time from salp-
ingectomy for EP to subsequent pregnancy outcome was
recorded.

2.3 Hysteroscopic Hydrotubation

Hysteroscopic hydrotubation, as a method for flush-
ing oviducts, was performed under intravenous anesthesia
in the outpatient setting [9]. Normal saline solution (0.9%
sodium chloride) was used for distending the uterine cavity.
A hysteroscope (J0122, SHENDA Endoscope Co., Ltd.,
Shenyang, Liaoning, China) with an operating channel was
inserted to examine the uterine cavity and endometrium.
After examination, a ¢ 1.7 mm flexible plastic catheter was
inserted into the uterine cavity through the operating chan-
nel. The tip of the catheter was placed at the intrauterine
opening of the remaining fallopian tube. About 2—10 mL
of methylene blue dye (Jichuan Pharmaceutical, Taizhou,
Jiangsu, China) (20 mg in 500 mL normal saline solution)
was injected slowly through the catheter. If the remaining
fallopian tube was patent, the catheter would turn blue, and
no blue fluid would be seen in the uterine cavity because the
methylene blue dye flowed through the patent tube. If the
fallopian tube was occluded, the resistance of injection in-
creased and the uterine cavity became blue due to backflow
of methylene blue dye. All the patients signed the informed
consent for this procedure.

2.4 Statistical Analysis

SPSS 13.0 statistical software (IBM Corp., Armonk,
NY, USA) was used to analyze the data. The REP and IUP
were used to evaluate the fertility outcome. The cumula-
tive IUP rate and the median time from salpingectomy to
IUP were calculated and analyzed using the Kaplan-Meier
method, with the person-time being the time to pregnancy,
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Table 1. Baseline characteristics compared between the patients in terms of tubal flushing.

Tubal flushing (n=42)  No tubal flushing (n=51) p value
Age (years) 299+ 5.4 303 +5.6 0.718
Gravity (%)
0 17 (40.5) 13 (25.5) 0.124
>1 25 (59.5) 38 (74.5)
Parity (%)
0 36 (85.7) 39 (76.5) 0.261
>1 6(14.3) 12 (23.5)
Amenorrhea (days) 50.2 +£10.2 490+ 124 0.612
Mass size (mm) 304 +12.8 313+ 16.7 0.991*
Mass location (%)
Left 26 (61.9) 27 (52.9)
. 0.385
Right 16 (38.1) 24 (47.1)
Serum -hCG (IU/L) 2812.9 +2939.7 3907.0 £ 5152.1 0.865%*
Operation time (minutes) 57.8 £20.9 529+ 19.0 0.244
Hematocele (mL) 144.33 £+ 184.5 165.7 +213.0 0.548*
Intraoperative blood loss (mL) 10.7 +£9.4 7.8 +4.3 0.152*

Data are presented as mean + standard deviation (SD) or number (%) unless otherwise specified.

* analyzed using Mann-Whitney U test.
B-hCG, beta-human chorionic gonadotrophin.

Table 2. The cumulative IUP rate compared between the patients in terms of tubal flushing.

No. of patients  No. of IUP  Cumulative IUP rate* p value
Tubal flushing 42 26 0.646
No tubal flushing 51 22 0.547 0.071
Total 93 48 0.625

IUP, intrauterine pregnancy. *, cumulative IUP rate was calculated using Kaplan-Meier

method, and analyzed using Chi-square test.

which is the cumulative period during which a patient de-
sired to conceive until she became pregnant. The curves
were analyzed by log-rank tests for univariate analysis. The
REP rates were compared between groups using the Fisher
exact test. The measurement data were compared by #-test.
Data that do not conform to normal distribution were ana-
lyzed using nonparametric tests. The count data were an-
alyzed using Chi-square test. p < 0.05 indicates a statisti-
cally significant difference between groups.

3. Results
3.1 Patient Characteristics

The patients undergoing tubal flushing were compa-
rable to those without tubal flushing in terms of amenor-
rhea days, 8-hCG level, mass size and location, hemato-
cele, operative time, and intraoperative blood loss, with
non-significant differences between groups (Table 1).

3.2 Fertility Outcome

The medium time of follow-up was 17.9 months
(range 4.3-32.3 months). IUP was documented in 48 cases.
Specifically, IUP occurred 0—6 months after surgery in 3

&% IMR Press

(6.3%) cases, 7—12 months after surgery in 28 (58.3%)
cases, 12-24 months in 15 (31.3%) cases, and 24-36
months in 2 (4.2%) cases (p = 0.000).

The overall cumulative IUP rate was 62.5%; specifi-
cally, 64.6% in the tubal flushing group, and 54.7% in the
no tubal flushing group (p = 0.071) (Table 2).

3.3 Time to IUP

The median time from salpingectomy to IUP was 13.0
months in the tubal flushing group and 27.1 months in the
no tubal flushing group. The difference between groups is
significant (p = 0.007) shown in Fig. 2.

3.4 Recurrent Ectopic Pregnancy Rate

REP was documented in 3 (7.1%) of the patients re-
ceiving tubal flushing and 2 (3.9%) of the patients without
tubal flushing. The difference between groups was non sig-
nificant (p = 0.823).

4. Discussion

Ectopic pregnancy is a common gynecological emer-
gency among reproductive-aged women. The management
of EP should focus on not only the rapid recovery of the dis-
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Fig. 2. Cumulative IUP rate in groups. The median time from salpingectomy to IUP was 13.0 months in the tubal flushing group and

27.1 months in the no tubal flushing group. The difference between groups is significant (p = 0.007). [UP, intrauterine pregnancy.

ease but also on preserving subsequent fertility, especially
for nulliparous patients. Gynecologists should provide indi-
vidualized therapy for patients to increase subsequent fer-
tility rate according to the 5-hCG level, ultrasonography
description of the mass, and personal medical history [10].
Many cohort studies have compared subsequent fertility of
different EP treatments. Baggio et al. [11] reported that the
12-month cumulative IUP rate was 65.3% after expectant
treatment, 55.3% after treatment with methotrexate, and
39.5% after surgery for the EP (p = 0.012). de Bennetot
et al. [12] found that the 24-month cumulative IUP rate
was 67% after salpingectomy, 76% after salpingostomy,
and 76% after medical treatment. The 2-year cumulative
REP rate was 18.5% after salpingostomy or salpingectomy
and 25.5% after medical treatment. There are still contro-
versies about the fertility outcomes after various treatments,
evidenced by the inconsistent results of different studies
[13—15]. We enrolled patients undergoing unilateral salp-
ingectomy due to tubal pregnancy only in this study, and
the overall cumulative pregnancy rate was 62.5%, similar
to previous reports. Most natural pregnancies after EP oc-
curred within 1 year after the operation, suggesting that it
would be better to try to conceive after recovery of menstru-
ation. However, there has not been an accepted conclusion
about how to improve fertility outcomes after EP.

The function of the fallopian tubes may be impaired
after EP. Hu ef al. [16] found that of patients with infertil-
ity treated for tubal pregnancies, 92.11% (35/38) suffered
bilateral or unilateral oviduct exceptions, such as adhesions

around or distorted tubal anatomy, closure or adhesion in
the umbrella end, and lumen block. The patency of fallop-
ian tubes may be impaired after recovery. Seyedoshohadaei
et al. [17] found that among patients undergoing methotrex-
ate treatment for EP, lower 5-hCG level (<1745 IU/L) and
smaller mass size (<33.5 mm) before treatment were sig-
nificant protectors of tubal patency. Elito et al. [18] re-
ported that the ipsilateral tube was patent in 84% of the
cases after methotrexate treatment and 78% after expectant
management. The tubal patency may be well preserved by
expectant and methotrexate therapy [19]. However, surgi-
cal treatment, both salpingostomy and salpingectomy, may
impair tubal patency. Yu et al. [5] reported that the salp-
ingostomy group demonstrated 43 cases (79.63%) of tubal
patency, while the medication group demonstrated 57 cases
(53.77%). The impaired patency of the remaining tube after
surgical treatment for EP might contribute to the impaired
fertility.

Tubal flushing is an assay of tubal patency tests, in-
cluding hysterosalpingogram, transvaginal ultrasound salp-
ingography, and hysteroscopic hydrotubation, which is a
commonly used diagnostic investigation and essential for
infertile women. Tubal flushing is not only a diagnostic test
but also a treatment approach for infertile women in clini-
cal practice. Wang et al. [8] conducted a meta-analysis
about the effect of tubal flushing on infertility and found
that tubal flushing may increase the chance of live birth and
clinical pregnancy. Tubal flushing with oil-soluble contrast
media may increase clinical pregnancy rates (17-37% vs.
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9%) [20,21]. The possible explanation is that mechanical
flushing can remove the debris or mucus plugs out of the
fallopian tubes, therefore unblocking the undamaged tubes.
The debris may block the fallopian tubes and hinder em-
bryo transport along the fallopian tube. Additionally, the
contrast media could also enhance ciliary motility [22].

Hysteroscopic hydrotubation is not only a tubal flush-
ing method, but also is useful in evaluating tubal patency
and uterine cavity more visually and accurately than hys-
terosalpingography and transvaginal ultrasonography [9,
23]. Lei et al. [24] reported that hysteroscopic hydrotuba-
tion with a solution consisting of hydrocortisone, gentam-
icin, and procaine had a therapeutic effect on tubal block-
age. A 2-year prospective randomized controlled trial con-
ducted by Saaqib ef al. [25] reported that tubal hydrotuba-
tion can increase the conception rate (20/64 vs. 4/64) and
decrease the time to achieve pregnancy.

The effect of hysteroscopic hydrotubation on the fer-
tility outcome after EP is rarely reported. This is a single-
center prospective cohort study conducted in a gynecologi-
cal minimally invasive medical unit which treats more than
220 cases of EP every year. We have made efforts to im-
prove the natural IUP rate after treatment for EP. The re-
sults of this study suggested that hysteroscopic hydrotuba-
tion might improve the natural pregnancy rate and signif-
icantly shorten the time to pregnancy after unilateral salp-
ingectomy for EP. Alternatively, we only need to evaluate
the patency of the remaining oviducts for these patients un-
dergone salpingectomy for EP. Accurate evaluation of the
target tube could avoid excessive liquid pressure on other
interstitial tissues of oviducts and so reduce the occurrence
of fistula. The procedure of hysteroscopic hydrotubation
is usually short, safe and has few complications. Vaginal
bleeding and temperature need to be monitored after the
procedure. We have not had any cases of uterine perforation
during hysteroscopic hydrotubation.

The estimated incidence of REP is 10-27% [26]. The
risk factors for REP include impairment of oviducts, pelvic
infection, prior pelvic surgery, salpingitis, and a history of
infertility [26,27]. A retrospective case-control study con-
ducted by Zhang et al. [28] reported that among various
treatments for EP, such as expectant, medical, salpingec-
tomy, and salpingostomy, only salpingostomy increased the
risk of REP. The findings of Wang et al. [29] also support
this conclusion. Another five-year follow-up cohort study
on REP [30] revealed that the overall REP rate was 18.9%
(41/217). Among the 143 surgically treated cases, salp-
ingectomy (versus salpingostomy) and laparoscopy (versus
laparotomy) were associated with a lower risk of REP. All
the patients enrolled in our study underwent unilateral salp-
ingectomy for EP. REP was found in 5 patients (5.4%),
the incidence of which was similar than previous reports.
It seems that hysteroscopic hydrotubation does not reduce
REP rate.
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The limitations of this study include small sample size,
single-center, and prospective data, which may bias the re-
sults and influence the stratified analyses. The effect of
hysteroscopic hydrotubation on infertility is still controver-
sial. We found a positive effect of hysteroscopic hydro-
tubation on the fertility outcome in patients after unilat-
eral salpingectomy for EP. However, more research is re-
quired to examine the real value of hysteroscopic hydrotu-
bation in patients receiving various treatments (e.g., expec-
tant management, conservative surgery, or pharmacother-
apy) for EP.

5. Conclusions

In conclusion, tubal flushing via hysteroscopic hydro-
tubation has been proven to be useful in improving repro-
ductive outcomes. We have been providing hysteroscopic
hydrotubation for women after EP for years. Our experi-
ence summarized in this report suggests that postoperative
hysteroscopic hydrotubation has a positive effect on the fer-
tility outcome after unilateral salpingectomy for EP, evi-
denced by a earlier conception, but it did not prevent REP.
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EP, ectopic pregnancy; IUP, intrauterine pregnancy;
REP, recurrent ectopic pregnancy.
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