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Objective: This study aimed to compare the efficacy of laparoscopic surgery 
(LS) and abdominal surgery (AS) in ectopic pregnancy surgery.

Methods: A computer-based search was conducted in several databases such 
as CNKI, Wanfang data, VIP data, Chinese Biomedical Literature Database (CBM 
disc), PubMed, Cochrane Library, Embase, and others to gather domestic and 
foreign literature on treating ectopic pregnancy. This search was carried out 
from the inception of each database to July 2022. The literature review was 
performed using Endnote X9 software, and the data were analyzed using STATA 
15.1 software for the meta-analysis.

Results: Eight articles that met the inclusion criteria were included in the study. 
The meta-analysis showed that the laparoscopic group had shorter operation 
time than AS group [SMD  =  −1.28, 95%CI (−2.02, 0.54), p  =  0.001], had less 
intraoperative bleeding [SMD  =  −3.06, 95%CI (−3.82, −2.31), p  <  0.01], shorter 
postoperative anus exhaust time [SMD  =  −2.60, 95%CI (−3.26, −1.93), p  <  0.01], 
and shorter hospital stay [SMD  =  −1.74, 95%CI (−2.09, −1.39), p  <  0.01] with few 
complications [RR  =  0.22, 95%CI (0.08, 0.55), p  =  0.001].

Conclusion: LS has more evident advantages in the treatment of patients with 
ectopic pregnancy. However, due to the lack of English literature that meets the 
inclusion criteria, further studies are needed to determine if LS has the same 
efficacy for European and American populations.
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1 Preface

Ectopic pregnancy (EP) refers to the implantation and development of a fertilized egg 
outside the uterine coelom, including well-known cases such as cervical pregnancy (1). As one 
of the prevalent types of acute abdomen in obstetrics and gynecology, the incidence of EP is 
significantly increasing, accounting for 2–3% of other pregnancy diseases (2). It has become one 
of the leading causes of maternal death in the first trimester (3, 4). Patients with EP who are 
found in time and have mild symptoms are usually treated conservatively by taking drugs such 
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as methotrexate (5, 6). Sathyaprakash et al. (7) focussed on explainable 
AI models, federated learning approaches, and integration of real-time 
sensor data. Additionally, a meta-analysis comparing laparoscopic 
surgery (LS) and abdominal surgery (AS) in treating EP showed that LS 
had several advantages, including shorter operation times, less bleeding, 
shorter hospital stays, and fewer complications. However, further 
studies are needed to determine if the same efficacy applies to European 
and American populations. For patients with EP who meet the surgical 
indications, the surgical treatment usually used in the past is AS (8). 
Although many primary medical institutions still use this surgical 
procedure because laparoscopic techniques have been popularized in 
recent years because of their characteristics of minor trauma, rapid 
recovery, and insignificant scars, the advantages of gynecological 
surgery are gradually highlighted, which has become one of the most 
commonly used surgical procedures for the treatment of EP and is 
favored by patients and doctors (9). However, LS is not operated under 
direct vision but requires operation through electrosurgical equipment 
under two-dimensional images, often requiring Trendelenburg 
position. Some complications are not easily detected during surgery, 
and these complications can be  challenging to manage and often 
require completion by an experienced surgeon (AS). Dr. P.M. Kumar et 
al. proposed that wind and solar energy can generate electricity. Their 
dilute nature poses challenges that need to be addressed using solar 
panels and expert systems such as artificial neural network-based 
expert systems. According to a meta-analysis of eight articles, LS is 
more effective than AS in treating EP (10). In addition, LS is more costly 
than AS, and electrocoagulation hemostasis carries a risk of damaging 
the fallopian tubes and ovaries. Determining the costs associated with 
evaluated interventions or procedures is crucial in research studies. 
Researchers can obtain cost data from hospital billing records, 
healthcare databases, or patient surveys. Standardized cost estimation 
methods or detailed cost analysis can be used to ensure accuracy and 
reliability. Careful attention to detail, transparent reporting of methods, 
and thorough documentation of all expenses incurred are necessary 
(11). Although AS involves a large surgical incision, it also involves a 
broad surgical field. It can quickly deal with the complications that 
occur during surgery, which is an irreplaceable advantage of LS (12). 
More and more researchers have carried out studies on the clinical 
efficacy of the two surgeries, which are being evaluated through 
randomized controlled trials, but most of them have small sample sizes 
(13). EP, which is the implantation of the fertilized ovum outside the 
uterine cavity, is a significant cause of morbidity and mortality among 
women of reproductive age. Surgical intervention is crucial in managing 
an EP. There is an ongoing debate about the best surgical approach 
regarding effectiveness, safety, and postoperative outcomes. This 
systematic review and meta-analysis aim to clarify the comparative 
effectiveness of laparoscopic and AS in treating EP (14, 15). The study’s 
objective is to conduct a meta-analysis to consolidate and compare the 
impact of each study, comprehensively assess the clinical effectiveness 
of the two surgeries, and offer pertinent insights and theoretical 
guidance for future practical application in a clinical setting.

2 Materials and methods

2.1 Search strategy

Two authors conducted a computer search of various domestic 
and international databases, including China National Knowledge 

Infrastructure, Wanfang Data, VIP Data, Chinese Biomedical 
Literature Database (CBM disc), PubMed, Cochrane Library, and 
Embase. They used search terms such as “laparoscopic surgery,” 
“laparotomy,” and “ectopic pregnancy,” along with subject headings, 
and also reviewed references to identify additional relevant clinical 
trials meeting the inclusion criteria.

2.2 Literature screening procedure

Two researchers checked the literature using Endnote X9 software, 
performed preliminary screening by reading titles and abstracts, 
proposed literature journals not related to the subject matter, 
downloaded the full text and read the full text for judgment, proofread 
the articles with objections by a third researcher, and studied and 
discussed whether three researchers included them. Data extraction 
includes ① authors of literature, basic information such as publication 
year; ② intervention measures and sample size of the test and control 
groups; and ③ conclusion of each clinical study.

2.3 Criteria for inclusion in the study

 (1) A medical study that looks at how well LS works compared to 
AS in treating EP patients.

 (2) There is a definite diagnosis of EP before the operation, at least 
one outcome indicator;

 (3) Detailed original data, no difference in general conditions;
 (4) All sample studies were approved by the ethics committee.

Exclusion criteria:

 (1) Exclude cohort study, case–control study, and other 
non-randomized controlled trials;

 (2) Exclude meeting and individual case reports;
 (3) Exclude animal tests;
 (4) Exclude articles with repeated data and retain the latest studies.

2.4 Literature bias risk assessment

Cochrane RoB2.0 was used to assess the risk of publication bias 
in the literature. It was evaluated based on the following six aspects: 
①bias during randomization; ②bias away from established 
interventions; ③bias in outcome measurements; ④bias in missing 
outcome data; ⑤bias in selective reporting of results; and ⑥overall 
bias. It was performed independently and cross-checked by 
two inspectors.

2.5 Statistical analysis

Forest plots generated with STATA 15.1 software for descriptive 
purposes. Egger’s test was used to assess publication bias and conduct 
sensitivity analysis to ensure the stability of the combined effect size. 
A statistical significance level of p < 0.05 was used, and the relative 
risk (RR), along with a 95% confidence interval (95% CI), was utilized 
to quantify complications. In contrast, variables used for efficacy 
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analysis in measurement data included a 95% CI and standardized 
mean difference (SMD). Heterogeneity was quantitatively assessed 
using I2. Suppose no significant heterogeneity was found (I2 < 50%), 
meta-analysis was conducted using the fixed-effect model, followed 
by sensitivity analysis to investigate sources of heterogeneity. In cases 
where significant clinical heterogeneity was identified, meta-analysis 
was conducted using the random-effect model after excluding 
heterogeneity sources.

3 Results

3.1 Literature search results

Eight studies (1,006 patients with EP) were finally included among 
seven databases after strictly following the literature screening process 
and accurately checking the inclusion and exclusion criteria. The 
literature screening flowchart is depicted in Figure 1, while the basic 
information about the literature is presented in Table 1.

3.2 Risk of bias and assessment for 
included studies’ results

All the included studies were randomized controlled trials. 
Among them, one study used a good randomization method, one 
reported the double-masked method with the highest quality, and the 
rest did not mention the blind method or other allocation 
concealment. There were no cases of missing outcome data or selective 
bias, as shown in Figures 2, 3.

3.3 Operative time

Eight studies were included, and they showed that AS required 
longer operative times than laparoscopy, I2 = 96.5%, using a 
random-effects model: SMD of −1.28 with a 95% CI of (−2.02, 
0.54) was statistically significant with a p-value of 0.001. This 
indicates that the discrepancy was significant statistically, as shown 
in Figure 4.

FIGURE 1

Literature screening flowchart.
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3.4 Intraoperative bleeding loss

All studies compared intraoperative blood loss, and the 
analysis showed that LS could significantly reduce intraoperative 
blood loss (I2 = 94.7%) using a random-effects model: 
[SMD = −3.06, 95%CI (−3.82, −2.31), p < 0.01], the results 
suggested that there was statistical significance, as illustrated in 
Figure 5.

3.5 Anus exhaust time

Eight studies compared the time to the first postoperative flatus. 
The analysis showed that LS could reduce the time to first 
postoperative flatus, suggesting a shorter time to recover bowel 
function, I2 = 93.5%, using a random-effects model: [SMD = −2.60, 
95%CI(−3.26, −1.93), p < 0.01], suggesting that the results were 
statistically significant, as illustrated in Figure 6.

TABLE 1 Basic characteristics of the literature.

Study Year Age Total Interventions Outcome 
measurements

T C T C T C

Jinping Z (6) 2018 29.01 ± 3.54 28.74 ± 3.43 40 40 LS AS ①②③④⑤

Sathyaprakash P (7) 2012 22.65 ± 6.50 26.33 ± 6.82 98 98 LS AS ①②③④⑤

Haiying L (8) 2016 26.35 ± 3.17 – 75 75 LS AS ①②③

Xiuping Z. A (9) 2010 – – 43 43 LS AS ①②③

Kumar PM (10) 2013 27.2 ± 5.9 26.9 ± 7.1 124 124 LS AS ①②③④⑤

Guiping G (11) 2021 31.2 ± 3.8 31.5 ± 3.9 33 33 LS AS ①②③④

Peng J (12) 2020 25.30 ± 4.60 2.42 ± 4.50 30 30 LS AS ①②③④

Deli Z (13) 2010 31.36 ± 5.46 27.18 ± 4.02 60 60 LS AS ①②③④

T, experimental group; C, control group; LS, laparoscopic surgery; AS, abdominal surgery; ①operation time; ②intraoperative blood loss; ③anus exhaust time; ④hospital stay; ⑤complications.

FIGURE 2

Detailed plot of bias of eight included literature: based on Cochrane RoB 2.0.
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3.6 Hospital stay

Six studies compared the length of hospital stay. The analysis 
showed that LS could significantly shorten the length of hospital stay 
compared to traditional laparotomy (I2 = 74.3%) using a random-
effects model: [SMD = −1.74, 95%CI (−2.09, −1.39), p < 0.01]. The 
results were deemed statistically significant, as illustrated in Figure 7.

3.7 Complications

Three studies compared the complications among the two sets, 
and the results presented that there were significantly fewer 
complications in the laparoscopic group compared to AS, I2 = 10.9%, 
fixed-effect model was selected: [RR = 0.22, 95%CI (0.08, 0.55), 
p = 0.001], and the difference was statistically significant, as shown in 
Figure 8.

3.8 Publication bias testing

Egger’s test was performed for the duration of hospitalization, and 
the result was p = 0.556. The analysis showed no significant publication 
bias, as illustrated in Figure 9.

3.9 Sensitivity analysis

A sensitivity analysis was conducted to determine the length of 
hospital stay, as illustrated in Figure 10. The results indicated that the 
heterogeneity may have originated from the study by Peng J. (12). 
After excluding this study, a meta-analysis revealed an I2 value of 
54.7%. Due to specific clinical heterogeneity in the trial, a random-
effects model was chosen, yielding an SMD of −1.88 with a 95% CI 
of −2.16 to −1.60 and a p-value of less than 0.001. Results indicate a 
statistically significant difference in Figure 11.

4 Discussion

There are many types of EP, including tubal pregnancy, ovarian 
pregnancy, abdominal pregnancy, and broad ligament pregnancy, of 
which approximately 90% are tubal pregnancy (16). In tubal pregnancy, 
the ampulla of the water is the most common, followed by the isthmus 
and fimbria. Although interstitial pregnancy is the least common, its 
symptoms are the most serious. EP is common and frequent in 
gynecological emergency departments, pelvic inflammatory disease 
history, EP history, tubal injury, and surgical history are common 
causes of EP (17), mainly related to the following factors: ① family 
planning: prevention of contraceptive devices will change the 
intrauterine environment and increase the possibility of EP; the use of 
compound oral contraceptives, especially low-dose pure progestogen 
contraceptives, can make tubal peristalsis disorder, increase the chance 
of tubal pregnancy; Recanalization and fistula formation occur after 
tubal sterilization, an EP occurs when sperm enters the fallopian tube 
through the fistula; induced abortion, mid-term pregnancy abortion, 
and medical abortion can easily cause EP; ② various sexually 
transmitted diseases can cause endocervical mucositis, endometritis, 
and salpingitis, and ultimately lead to infertility and tubal pregnancy; 
③ other factors: such as luteal phase dysfunction, premature sexual 
intercourse, smoking, and multiple sexual partners are also high-risk 
factors for Junchao Q, et al. (18) in recent years, there has been a 
significant increase in the incidence of EP both domestically and 
internationally, making it the primary cause of maternal mortality 
during early pregnancy. Due to the current development of serum 
β-HCG detection technology and the continuous progress of 
gynecological ultrasound diagnostic techniques, especially laparoscopic 
techniques, which have been widely used, the vast majority of patients 
with EP can be diagnosed and treated in time at its early stage (19), thus 
reducing the incidence of death.

The management of EP involves both surgical and medical 
interventions. Conservative treatment is mainly performed with 
methotrexate (20), and EP patients who fail to respond to 
medical treatment or are at risk of massive bleeding should 
undergo prompt surgical treatment. In the past, EP surgery 
usually required laparotomy. However, this approach was 
invasive for the patient and necessitated waiting for a precise 
clinical diagnosis and clear surgical indications before 
proceeding with the surgery. With the development of 
laparoscopic techniques, LS can not only help patients to make 
early diagnoses but also perform surgical treatment with the 
support of necessary conditions for decisive hemostasis to avoid 
stenosis at the corresponding site of the fallopian tube caused 
by suture hemostasis during laparotomy (21).

Pittaway et al. (22) investigated the predictors of pain 
development after laparoscopic adnexectomy. They also 
conducted a systematic review and meta-analysis comparing the 
efficacy of laparoscopic surgery and abdominal surgery in the 
treatment of EP. They discussed the pathophysiology of surgical 
postoperative pain, the different macro-factors contributing to it, 
and the benefits of tailored multimodal analgesic strategies. The 
systematic review and meta-analysis found that LS is more 
effective than abdominal approaches in managing EP. The study 
by Wood, Carl et al.’s (23) aimed to compare laparoscopic 
adnexectomy with conventional laparotomy. A comparison was 
made between a group of 26 patients who had adnexectomy 

FIGURE 3

Summary plot of bias for the eight included literature: based on 
Cochrane RoB 2.0.
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through laparotomy in the past and a group of 64 patients who 
underwent laparoscopic adnexectomy in the present. The findings 
indicated that laparoscopic adnexectomy provides significant 
benefits, including reduced surgery duration, decreased blood 
loss, shorter hospitalization, lower expenses, and quicker recovery. 
No disparities were noted in substantial complications, blood 
transfusions, adhesion formation, or the percentage of women 
reporting relief of pain symptoms.

Restaino et al. (24) research article “Laparoscopic Adnexectomy: 
Indications, Technique, and Results” was published in the Australian 
and New Zealand Journal of Obstetrics and Gynaecology in 1992. 
According to the article, 38 patients underwent laparoscopic 
adnexectomy with minimal blood loss, and all but two patients were 
discharged within 24 h of the surgery. The article suggests that 
laparoscopic adnexectomy is a preferable alternative to laparotomy 
due to reduced risks and faster recovery. According to Restaino et al. 

FIGURE 5

Forest plot of intraoperative blood loss results.

FIGURE 4

Forest plot for combined operative time results.
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(25) ectopic pregnancies are rare and can be  life-threatening, 
occurring in 1–2% of all pregnancies. It is even rarer to have an EP on 
the same side as a previous tubal removal after salpingectomy, which 
calls for multidisciplinary management.

According to Restaino et al. (26) interstitial pregnancy occurs 
when the embryo implants in the interstitial section of the Fallopian 

tube, which is a rare type of EP. Diagnosis can be  made through 
transvaginal ultrasound; treatment options may include medical or 
surgical approaches. Surgical options such as laparoscopic unilateral 
colostomy or unilateral salpingectomy may be considered if medical 
treatment fails. When deciding on the correct treatment, it is essential 
to consider factors related to fertility. A 41-year-old woman 

FIGURE 7

Forest plot for combined results of hospital stay.

FIGURE 6

Forest plot for combined results of anus exhaust time.
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encountered a complicated EP following the use of emergency 
contraception containing ulipristal acetate. She had a laparoscopic 
salpingectomy with no issues. This is the first documented instance of 
a highly developed EP in a woman who utilized emergency 
contraception containing ulipristal acetate.

This systematic review found that compared to the laparotomy 
group, the laparoscope group experienced shorter operation times, 
reduced intraoperative blood loss and hospital stays, earlier recovery, 

and a lower incidence of complications. This suggests that LS is a less 
invasive and safer option for treating EP. The shorter operation times 
for the laparoscope group can be  attributed to the simplicity of 
operating the laparoscope and the fewer wounds for patients. This 
ultimately saves time on disinfection and suturing and allows for 
more precise management of the surgical site. The intraoperative 
blood loss was because the incision was smaller during laparoscopic 
operation, and monopolar and bipolar electrocoagulation could stop 

FIGURE 9

Egger’s test.

FIGURE 8

Combined forest plot of complication results.
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bleeding even on the surgical incision and avoid excessive bleeding. 
The postoperative exhaust time showed that the laparoscopic group 
was earlier, which may be related to the patient’s physical recovery, 
and the laparoscopic group had faster recovery due to minor 
intestinal function injury. The duration of hospitalization was 
presumably due to the patient’s more stable vital signs. The 
laparoscopic group was also superior in terms of complications, 
which reflected the advantages of the laparoscopic group 
regarding safety.

The limitations of this study include:

 (1) All included articles are Chinese, and whether the conclusions 
apply to European and American populations remains to 
be studied;

 (2) The method of randomization in the literature is unclear, and 
the blind method is not used well;

 (3) The duration of abdominal pain, the duration of an indwelling 
urinary catheter, and other indicators are not evaluated.

FIGURE 11

Length of hospital stay (sensitivity analysis).

FIGURE 10

Sensitivity analysis.
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5 Conclusion

In summary, the study findings exceptionally endorse 
laparoscopy as the top choice for managing EP because of its 
many advantages, such as decreased risk, quicker healing, and 
shorter hospitalization. By integrating findings from various 
sources on a local and global scale, the study indicates that 
patients who undergo LS have more favorable results than those 
who undergo AS. In particular, the laparoscopy group 
demonstrated benefits in terms of time to postoperative recovery, 
length of surgery, duration of hospital stays, amount of blood loss, 
and rates of complications. Overall, these results highlight the 
superiority and benefits of LS compared to AS in treating EP. They 
emphasize the significance of thorough evaluations of 
complications and reproductive results after various surgical 
methods. Moreover, additional randomized controlled trials are 
needed to improve the evidence backing the effectiveness of LS 
for EP, providing possibilities for improving patient care, 
treatment results, and surgical practices.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

LZ: Conceptualization, Writing – original draft. YC: Data curation, 
Writing – original draft. SZ: Formal analysis, Writing – original draft.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Weiying Shan, obstetrics and gynecology nursing. 2nd Beijing: People's Medical 

Publishing House, (2016): 108–109.

 2. Kirk E, Papageorghiou AT，Condous G，, Tan L, Bora S, Bourne T The diagnostic 
effectiveness of an initial transvaginal scan in detecting ectopic pregnancy. Hum Reprod, 
(2007), 22: 2824–2828, doi: 10.1093/humrep/dem283

 3. Centers for Disease Control and Prevention. Ectopic pregnancy - United States, 
1990-1992. Morb Mortal Wkly Rep. (1995) 44:46–8.

 4. Haiyan Z, Yeping C. Li Jie variation analysis of factors related to the onset of ectopic 
pregnancy in the past 30 years. China Med Inno. (2013) 10:113–4.

 5. Lina L. Comparative analysis of the effects of laparoscopic surgery and open surgery 
on the treatment of ectopic pregnancy. Chin Mater Child Health Care. (2018) 33:5647–9.

 6. Jinping Z. Comparison of laparoscopic surgery and open surgery in the treatment 
of ectopic pregnancy. China Med Guide. (2012) 14:2042–3.

 7. Sathyaprakash P, Alagarsundaram P, Devarajan MV, Alkhayyat A, Poovendran P, 
Rani DR, et al. Medical practitioner-centric heterogeneous network powered efficient 
E-healthcare risk prediction on health big data. Int J Cooper Info Syst. (2023). 2450012. 
doi: 10.1142/S0218843024500126

 8. Haiying L, Yan L, Xiaohong L. A comparative study of 150 cases of ectopic 
pregnancy treated with laparoscopic surgery and open surgery. Shaanxi Med J. (2016) 
45:1212–3.

 9. Xiuping Z. A comparative analysis of laparoscopic surgery and open surgery in the 
treatment of ectopic pregnancy. Chin Mat Child Health Care. (2010) 25:5510–1.

 10. Kumar PM, Kamruzzaman MM, Alfurhood BS, Hossain B, Nagarajan H, 
Sitaraman SR. Wind and solar energy contact with clean environment enrichment. IEEE 
J Elect Dev Soc. (2024) 99:1. doi: 10.1109/JEDS.2024.3358087

 11. Guiping G, Ling S, Zhijuan J. A comparative study of laparoscopic surgery and open 
surgery in the treatment of ectopic pregnancy. Chin J Clinic Med. (2013) 20:191–2.

 12. Peng J. Clinical efficacy of laparoscopic surgery and open surgery in the treatment 
of ectopic pregnancy. Chin Mod Drug App. (2021) 15:93–4. doi: 10.14164/j.cnki.
cn11-5581/r.2021.06.037

 13. Deli Z. Clinical effect analysis of laparoscopic surgery in patients with ectopic 
pregnancy. Chin J Prac Med. (2020) 15:63–5. doi: 10.14163/j.cnki.11-5547/ 
r.2020.11.027

 14. Zhongying G. Clinical analysis of the effect of open abdominal and laparoscopic 
surgery in ectopic pregnancy. Chin Mater Child Health Care. (2010) 25:904–5.

 15. Leje . Obstetrics and gynecology. 7th ed. Beijing: People's Medical Publishing 
House (2008). 110 p.

 16. Yudong W, Qi L. Chinese expert consensus on the diagnosis and treatment of 
fallopian tube pregnancy. Chin J Prac Gynecol Obstet. (2019) 3 5(7):780–7.

 17. Grimes DA. Estimating pregnancy-related mortality risk by pregnancy outcome, 
United States, 1991 to 1999. Am J Obstet Gynecol. (2006) 194:92–4. doi: 10.1016/j.
ajog.2005.06.070

 18. Junchao Q, Shiyu J, Ping C. Comparison of tubal pregnancy with different surgical 
modalities under laparoscopy. Chin Med Herald. (2012) 14:227–9.

 19. Audi M， Tulandi T. Surgical treatment of ectopic pregnancy. Best Pract Res Clin 
Obstet Gynaecol, (2009), 23: 519–527, doi: 10.1016/j.bpobgyn.2008.12.009

 20. Qingquan Z, Xiaohui P. Clinical analysis of laparoscopic surgery and open surgery 
in the treatment of ectopic pregnancy. Clinic Med Eng. (2010) 17:67.

 21. Buzzaccarini G, Török P, Vitagliano A, Petousis S, Noventa M, Hortu I, et al. 
Predictors of pain development after laparoscopic Adnexectomy: a still open challenge. 
J Investig Surg. (2022) 35:1392–3. doi: 10.1080/08941939.2022.2056274

 22. Pittaway D, Takacs P, Bauguess P. Pittaway DE, Takacs P, Bauguess P. Laparoscopic 
adnexectomy: a comparison with laparotomy. Am J Obstet Gynecol. (1994) 171:385–9. 
doi: 10.1016/S0002-9378(94)70039-7

 23. Wood C, Hill D, Maher P, Lolatgis N. Laparoscopic Adnexectomy-indications, 
technique and results. Aust N Z J Obstet Gynaecol. (1992) 32:362. doi: 
10.1111/j.1479-828X.1992.tb02853.x

 24. Restaino S, Vidiri A, Anchora Pedone L, Finelli A, Distefano M, Scambia G. 
Recurrent ectopic pregnancy on tubal remnant treated by laparoscopic resection: loop and 
stitch. Facts Views Vis Obgyn. (2021) 13:183–6. doi: 10.52054/FVVO.13.2.020

 25. Restaino S, De Gennaro E, Floris S, Stabile G, Zinicola G, Sorrentino 
F, et al. Surgical treatment following failed medical treatment of an interstitial 
pregnancy. Medicina. (2022) 58:937. doi: 10.3390/medicina58070937

 26. Restaino S, Degano M, Padovani D, Biasioli A, Capodicasa V, Vizzielli 
G, et al. A case of advanced tubal ectopic pregnancy after emergency contraception. 
Healthcare. (2022) 10:1590. doi: 10.3390/healthcare10081590

https://doi.org/10.3389/fmed.2024.1400970
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1093/humrep/dem283
https://doi.org/10.1142/S0218843024500126
https://doi.org/10.1109/JEDS.2024.3358087
https://doi.org/10.14164/j.cnki.cn11-5581/r.2021.06.037
https://doi.org/10.14164/j.cnki.cn11-5581/r.2021.06.037
https://doi.org/10.14163/j.cnki.11-5547/r.2020.11.027
https://doi.org/10.14163/j.cnki.11-5547/r.2020.11.027
https://doi.org/10.1016/j.ajog.2005.06.070
https://doi.org/10.1016/j.ajog.2005.06.070
https://doi.org/10.1016/j.bpobgyn.2008.12.009
https://doi.org/10.1080/08941939.2022.2056274
https://doi.org/10.1016/S0002-9378(94)70039-7
https://doi.org/10.1111/j.1479-828X.1992.tb02853.x
https://doi.org/10.52054/FVVO.13.2.020
https://doi.org/10.3390/medicina58070937
https://doi.org/10.3390/healthcare10081590

	The effect of laparoscopic and abdominal surgery on the treatment of ectopic pregnancy: a systematic review and meta-analysis
	1 Preface
	2 Materials and methods
	2.1 Search strategy
	2.2 Literature screening procedure
	2.3 Criteria for inclusion in the study
	2.4 Literature bias risk assessment
	2.5 Statistical analysis

	3 Results
	3.1 Literature search results
	3.2 Risk of bias and assessment for included studies’ results
	3.3 Operative time
	3.4 Intraoperative bleeding loss
	3.5 Anus exhaust time
	3.6 Hospital stay
	3.7 Complications
	3.8 Publication bias testing
	3.9 Sensitivity analysis

	4 Discussion
	5 Conclusion
	Data availability statement
	Author contributions

	References

