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Objective: This study aimed to compare fertility outcomes in patients who underwent different laparoscopic surgeries and to 
determine the most beneficial surgical treatment for tubal ectopic pregnancy (EP) patients who wished to become pregnant in the 
future.
Methods: In this retrospective study, patients aged 18–36 years, who had been diagnosed with a tubal EP in our hospital, were 
enrolled. Based on the treatment methods, the patients were divided into three groups, ie a salpingectomy group, a salpingotomy with 
suturing group and a salpingotomy without suturing group. The follow-up time for the enrolled patients was more than three years. 
Serum beta (β)-human chorionic gonadotropin (β-HCG) levels were monitored after surgery. The intrauterine pregnancy (IUP) rate at 
12, 24 and 36 months postoperatively, and recurrent EP rate were compared.
Results: The median time for β-HCG level returning to normal in the salpingectomy group was much shorter than in the salpingotomy 
with suturing or salpingotomy without suturing groups (P < 0.001). The 12, 24 and 36-month IUP rates among the three groups were 
not significantly different. A recurrent EP was found in only one patient in the salpingotomy with suturing group and two patients in 
the salpingotomy without suturing group.
Conclusion: In this study, we found that salpingectomy and salpingotomy with or without suturing methods reflected no significant 
differences in fertility outcomes for tubal EP patients.
Keywords: ectopic pregnancy, salpingectomy, salpingotomy, intrauterine pregnancy, fertility

Introduction
An ectopic pregnancy (EP) is defined as any pregnancy that does not implant into the uterine cavity; its rate of occurrence 
comprises 1%–2% of all pregnancies.1,2 The most common site for an EP is the fallopian tube (tubal EP).3,4 Reports 
indicate that more than 95% of EPs are detected in the ampulla, fimbrial and isthmic portions of the fallopian tube.5 The 
general symptoms of EP include amenorrhea, irregular and light vaginal bleeding and abdominal pain. It can acutely 
rupture and remains the primary cause of mortality in the first trimester of pregnancy.1,6

The treatments for tubal EP include medical (methotrexate, [MTX]) and surgical procedures. Surgical treatment is 
preferred for patients receiving ruptured tubal EP management or patients with a stable EP when medical therapy has 
failed.6 Compared with a laparotomy, a laparoscopic method has the advantages of decreased postoperative pain, hospital 
stay and a lower cost; accordingly, it has become the standard approach for the surgical management of EP.7 The main 
laparoscopic approaches for removing the EP from the fallopian tube include salpingectomy (excision of the affected 
tube) and salpingotomy (removal of only the products of gestation from the tube), with or without suturing.8 However, 
for patients who desire to become pregnant in the future, the best surgical approach for managing tubal EP has not yet 
been determined. Mol et al found that a salpingotomy did not significantly improve fertility outcomes compared with 
a salpingectomy in a randomised controlled trial including 446 patients.8 Chen et al retrospectively analysed the data of 
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95 patients diagnosed with a tubal EP.6 No significant differences in fertility outcomes were found between the 
salpingectomy and salpingotomy groups.6 However, Becker et al conducted a prospective follow-up study of 261 
patients who underwent the laparoscopic management of an EP9 and found that a salpingotomy was of particular benefit 
for patients with additional fertility-reducing factors who desired to become pregnant in the future.9 A laparoscopic 
salpingotomy with suturing may also yield a different prognosis compared to a salpingotomy without suturing for a tubal 
EP. A study conducted by Fujishita found that a salpingotomy with suturing had no additional benefit for pregnancy 
outcomes compared with the non-suturing technique.10 However, Li et al found that suturing following a salpingotomy 
could decrease damage to the fallopian tube, thereby effectively reserving reproductive function for EP patients.11

The present study was conducted because existing studies have not provided a consensus regarding the best surgical 
treatment for tubal EP patients who desire to become pregnant in the future. The study aimed to compare fertility 
outcomes in patients who had undergone different laparoscopic surgeries to determine the most beneficial surgical 
treatment for tubal EP patients who desired to become pregnant in the future.

Materials and Methods
Patients
The present research reflects a retrospective, observational study that was approved by the institutional review board of 
our hospital. All of the patients enrolled in this study signed an informed consent form that allowed for the publication of 
the research data. The data of patients aged 18–36 years old who had been diagnosed as having had a tubal EP (based on 
one or more modalities, eg ultrasound, serum beta-human chorionic gonadotropin [β-HCG] measurements) and who had 
undergone laparoscopic procedures in our hospital between July 2016 and January 2018 were retrospectively collected. 
An EP was diagnosed according to the positive visualisation of an adnexal mass via transvaginal ultrasound, combined 
with an abnormal rise (a <50% rise over two consecutive days) or plateau (a <15% decline within three days) in serum β- 
HCG and an abnormal serum progesterone level (<20 ng/mL). A salpingectomy or salpingotomy with or without suturing 
was offered as treatment options for these patients. The exclusion criteria were as follows: (1) patients had a prior EP 
history; (2) patients had no desire for future conception; (3) patients were pregnant after in vitro fertilisation; (4) patients 
had only one or contralateral fallopian tubal occlusions; (5) patients had a ruptured EP.

Based on the treatment selections, the patients were divided into three groups, ie salpingectomy, salpingotomy with 
suturing and salpingotomy without suturing groups.

Surgical Management
Before surgery, the patients had undergone routine cardiac activity check-ups such as cardiac ultrasound and electro-
cardiograph. Placed in the supine position, the patients received general anaesthesia. The salpingectomy involved an 
incision from the mesosalpinx to the tubal isthmus. The entirety of the fallopian tube (0.5–1 cm from the uterine horn) 
was excised.

Performing a salpingotomy involved making a 10–20 mm linear incision on the most prominent part of the fallopian tube, 
which correlated to the established location of the EP. The product of conception was removed entirely, and the placental bed 
was carefully examined. In the salpingotomy without suturing group, the salpingotomy wound was left open. In the 
salpingotomy with suturing group, the incision was closed in two layers using one or two interrupted sutures via 3–0 
VicrylTM absorbable stitches (Johnson & Johnson Medical Co. Ltd, USA). We removed all clots and products of conception, 
and assessed the contralateral fallopian tube. If any bleeding from inside the lumen or tubal wall occurred, or the procedure 
was associated with complete tubal damage, such cases with salpingotomy were switched to salpingectomy. For some 
patients, MTX (1 mg/kg) was injected locally into the mesosalpinx near the EP site in order to prevent recurrent EP.

Assessment
The patient follow-up was more than three years. Serum β-HCG levels were monitored following surgery; the day on 
which the β-HCG level returned to normal (non-pregnant values, <3 mIU/mL) was recorded. The intrauterine pregnancy 
(IUP) rate at 12, 24 and 36 months postoperatively, as well as recurrent EP, was evaluated.
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Statistical Analysis
The SPSS Statistics (v.22.0) software program was used to analyse the data in this study. Quantitative data were 
described as mean ± standard deviation. The significance of the differences among the groups was determined by a one- 
way analysis of variance followed by an LSD test. Categorical data were described as numbers and percentages and 
compared using a chi-squared test and Fisher’s exact test, followed by a post hoc test using the Bonferroni correction. For 
the data related to β-HCG changes, the normal β-HCG rate was calculated using the inverse curve analysis of the 
Kaplan–Meier method and the difference among the curves was evaluated by a Log rank test; P < 0.05 was considered to 
be statistically significant.

Results
A total of 98 patients diagnosed with a tubal EP and with a median age of 27 (range, 18–35 years) were retrospectively 
studied. All patients in our study had a desire to preserve their fertility. The median follow-up time was 40 months 
(range, 36–45 months). Among the enrolled patients, 36 (36.73%) were included in the salpingectomy group, 32 
(32.65%) were included in the salpingotomy with suturing group and 30 (30.61%) were included in the salpingotomy 
without suturing group. None of the patients who underwent salpingotomy was converted to the salpingectomy group.

Table 1 shows the data related to the clinical characteristics in each group. There was no difference among the three 
groups in terms of patient age, gravidity, history of tubal microsurgery, the distribution of the anatomic location of the EP, 
the mean dimensions of the ectopic mass or other general symptoms. Patients who underwent a salpingectomy did not 
use prophylactic MTX; 25.00% (8/32) of patients in the salpingotomy with suturing group and 16.67% (5/30) of patients 
in the salpingotomy without suturing group were locally injected with MTX in proximity to the EP site.

Figure 1 shows that the median time for the β-HCG levels to return to normal in the salpingectomy group was 21 days 
(range, 16–28 days), which was significantly shorter than in the salpingotomy without suturing group (26 days; range, 
20–29 days) and the salpingotomy with suturing group (25.5 days; range, 20–30 days) (P < 0.001). The 12-month 
cumulative IUP rates were 27.78% (10/36), 43.75% (14/32) and 46.67% (14/30) in the salpingectomy, salpingotomy 
without suturing and salpingotomy with suturing groups, respectively. Differences in the 12-month IUP rates among the 
three groups were not significant (P = 0.228). For post hoc comparison, the 12-month IUP rate in the salpingectomy 
group was not significantly different from that in the salpingotomy without suturing and the salpingotomy with suturing 
groups, respectively (P > 0.05). As shown in Table 2, the 24 and 36-month IUP rates among the three groups were also 

Table 1 The Clinical Characteristics of Each Group

Salpingectomy 
Group (n=36)

Salpingotomy 
with Suturing 
Group (n=32)

Salpingotomy 
Without 
Suturing  
Group (n=30)

P values

Age (mean ± SD), years 28.2 ± 3.6 26.4 ± 4.2 26.8 ± 4.8 0.180

Gravidity (mean ± SD) 1.5 ± 1.8 1.4 ± 1.2 1.5 ± 1.6 0.957

History of tubal microsurgery [n (%)] 0 (0) 0 (0) 0 (0) –
Localization [n (%)] 0.920

Ampulla 29 (80.56) 25 (78.13) 23 (76.67)

Isthmus 6 (16.67) 4 (12.50) 5 (16.67)
Fimbriae 1 (2.78) 3 (9.37) 2 (6.67)

Mean dimension of ectopic mass  

(mean ± SD), mm

32.43 ± 18.47 29.52 ± 17.65 28.86 ± 18.04 0.689

Symptoms [n (%)] 0.533

Asymptomatic 6 (16.67) 5 (15.63) 7 (23.33)

Vaginal bleeding 8 (22.22) 6 (18.75) 2 (6.67)
Pelvic pain 4 (11.11) 7 (21.88) 4 (13.33)

Vaginal bleeding and Pelvic pain 18 (50.00) 14 (43.75) 17 (56.67)
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not significantly different (P = 0.542 and P = 0.615, respectively). For the post hoc comparison, the 24 and 36-month IUP 
rates in the salpingectomy group were not significantly different from those in the salpingotomy without suturing or 
salpingotomy with suturing groups (P > 0.05). A recurrent EP was only found in one patient in the salpingotomy with 
suturing group and for two patients in the salpingotomy without suturing group. During the follow-up time, the 
salpingectomy group did not experience a recurring EP (Table 2). The live birth rates were 44.44% (16/36) in the 
salpingectomy group, 56.25% (18/32) in the salpingotomy with suturing group and 50.00% (15/30) in the salpingotomy 
without suturing group (Table 2). No significant differences were found in the fertility outcomes among the three groups 
(P = 0.624, Table 2).

Discussion
The present study retrospectively analysed data from 98 EP patients who underwent laparoscopic treatment; 36 under-
went a salpingectomy, 32 underwent a salpingotomy with incision suturing and 30 patients underwent a salpingotomy 
without incision suturing. After a follow-up period of at least three years, the current study found that patients who had 
undergone a salpingectomy experienced a shorter time for β-HCG levels to return to normal. No significant differences 
were found in the fertility outcomes among the three patient groups.

Ectopic pregnancy is a serious health condition for women of reproductive age.12 The risk factors for EP include 
a history of pelvic inflammatory disease, a previous EP, cigarette smoking and fallopian tube surgery.12,13 Compared with 
a laparotomy, in recent years, laparoscopy procedures have become preferable methods for managing tubal EP.13 

Salpingectomy and salpingotomy procedures with or without suturing are the main laparoscopic approaches. 
Regarding the selection of laparoscopic management, patient age, fallopian tube condition, β-HCG levels and the desire 
for becoming pregnant in the future were the main factors that were considered.6 An increasing number of young patients 
are required to retain the affected fallopian tubes.14 It has been reported that patients with large ectopic masses (ie a mean 
mass size of >4 cm) or those with ruptured tubal EPs had been advised to remove the affected tube by salpingectomy.6 In 
the present study, 98 patients without ruptured tubal EPs were enrolled, all of whom desired preserving the option for 

Figure 1 Inverse curve analysis of the Kaplan-Meier methods for time of β-HCG returning to normal.

Table 2 Comparisons of Fertility Outcomes

Fertility Outcomes Salpingectomy 
Group (n=36)

Salpingotomy with Suturing 
Group (n=32)

Salpingotomy Without Suturing 
Group (n=30)

P values

12-month IUP rates 27.78% (10/36) 43.75% (14/32) 46.67% (14/30) 0.228
24-month IUP rates 50.00% (18/36) 62.50% (20/32) 60.00% (18/30) 0.542

36-month IUP rates 52.78% (19/36) 62.50% (20/32) 63.33% (19/30) 0.615

Recurrent EP rates 0% (0/36) 3.13% (1/32) 6.67% (2/30) -
Live birth rates 44.44% (16/36) 56.25% (18/32) 50.00% (15/30) 0.624

Abbreviations: IUP, intrauterine pregnancy; EP, Ectopic pregnancy.
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future conception. Accordingly, these patients could receive either salpingectomy or a salpingotomy treatment. There was 
no difference among the three treatment groups in terms of patient age, gravidity, history of tubal microsurgery, the 
distribution of the anatomic location of the EP or the mean dimension of the ectopic mass.

Syncytiotrophoblasts secrete β-HCG, of which an increase in levels in serum often indicates the presence of a uterine 
pregnancy.15 As a marker of trophoblastic viability, the β-HCG level is also used for diagnosis and follow-up in patients 
with an EP.16 It has been found that postoperative HCG regression patterns were similar in women undergoing fallopian 
tube-conserving surgery compared with women undergoing a salpingectomy for an EP.17 However, the present study 
found that the median time for β-HCG levels returning to normal in the salpingectomy group was much shorter than that 
in the salpingotomy with suturing or the salpingotomy without suturing groups. The current study’s small sample size 
may have contributed to this difference. Therefore, similar research to the present study should be conducted with 
a larger sample size to confirm its findings.

For tubal EP patients who wished to become pregnant in the future, the specific surgical approach that would obtain 
better fertility outcomes has not yet been determined. In some studies, a salpingotomy was suggested to EP patients who 
wished to become pregnant in the future. For example, Becker et al found that a salpingotomy was of particular benefit 
for such patients who also evidenced additional fertility-reducing factors.9 The data from a study conducted by 
Kostrzewa supported higher IUP rates after a salpingotomy for the surgical treatment of EP compared to 
salpingectomy.18 However, studies conducted by Chen et al6 and Turan et al19 presented different outcomes; in these 
cases, neither salpingotomy nor salpingectomy methods had a significant difference in fertility outcomes for EP 
patients.6,19 A meta-analysis conducted by Cheng et al confirmed this conclusion.20 The study concluded that the 
subsequent fertility for EP patients after a salpingectomy/salpingotomy were similar in the long term.20 A randomised 
controlled trial comprising 446 patients also found that a salpingotomy did not significantly improve fertility prospects 
compared with a salpingectomy.8 Some studies also posited that a salpingotomy with or without suturing may affect the 
reproductive function of EP patients. Li et al found that suturing after a salpingotomy could decrease damage to the 
fallopian tube, effectively reserving reproductive function for EP patients.11 However, Fujishita et al found that 
a salpingotomy with suturing had no additional benefit for pregnancy outcome compared with the non-suturing 
technique.10

The present study compared three surgical treatments for fertility outcomes for EP patients. The results supported that 
a salpingectomy and salpingotomy, with or without suturing, showed no significant differences in fertility outcomes for 
tubal EP patients. The 12, 24 and 36-month IUP rates among the three groups were not significantly different. Although 
a salpingotomy preserved the fallopian tube’s structure and function, it increased the probability of an EP recurring in the 
future, as was reported in existing research.20 In the current study, we observed that a repeated EP occurred in one patient 
in the salpingotomy with suturing group and two patients in the salpingotomy without suturing group. The salpingectomy 
procedure did not include any recurrent EPs. Thus, the salpingotomy procedure may cause higher recurrent cases of EP 
compared to a salpingectomy. However, this study had too low a rate of recurrent EPs to conduct statistical analysis. 
Further studies are thus needed to confirm its results.

Methotrexate is a folic acid antagonist that inactivates deoxyribonucleic acid synthesis, particularly in fast-growing 
tissue.21 Existing research has revealed the reduction rate of persistent trophoblastic disease using prophylactic MTX, 
which can be administered either during or following surgery.5,22,23 In the present study, 25.00% (8/32) of patients in the 
salpingotomy with suturing group and 16.67% (5/30) of patients in the salpingotomy without suturing group were 
injected with MTX locally in proximity to the EP site. A longer follow-up is needed to confirm the efficacy of this 
treatment.

The present study includes several limitations. First, this research was a retrospective study with results that should be 
validated by future randomised clinical trials. Second, the sample size of this study was small; Third, all of the enrolled 
patients were sourced from a single centre. This may have given rise to a selection bias. Furthermore, in this study, we 
did not collect enough data about postoperative complications such as hemoperitoneum, peritubal adhesions, endome-
triosis and pelvic inflammatory disease due to the retrospective nature. Finally, the follow-up time of this study was not 
long enough.
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Conclusions
The results of the present study found that salpingectomy and salpingotomy procedures with or without suturing showed 
no significant difference regarding fertility outcomes for tubal EP patients. Thus, the choice of surgical treatment for EP 
patients desiring to become pregnant in the future should be comprehensively evaluated in clinical settings.
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