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Abstract 

Background: Ectopic pregnancy occurs when the embryo implants and grows outside the 

endometrial cavity. If not diagnosed and treated promptly, it can become life-threatening. 

The majority of ectopic pregnancies occur in the fallopian tube, while advances in 

diagnostic capabilities have enabled earlier identification and treatment with the aim of 

reducing serious complications and preserving future fertility. 

Aim: This review aims to present the clinical and epidemiological profile of ectopic 

pregnancy, with emphasis on risk factors, clinical presentation, diagnostic evaluation, 

management options, prognosis, and reproductive outcomes. 

Conclusion: Early diagnosis and appropriate selection of treatment are central to reducing 

morbidity from ectopic pregnancy. Expectant management, methotrexate therapy, and 

surgery have distinct roles according to clinical stability, implantation site, β-hCG findings, 

and evidence of rupture. Management should prioritize maternal safety while preserving 

reproductive potential whenever appropriate. 
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Introduction 

Ectopic pregnancy occurs when a flaw in human reproductive physiology causes the embryo to implant and grow 

outside the endometrial cavity (Figure 1). This condition inevitably leads to fetal death. If not diagnosed and 

treated promptly, ectopic pregnancy can become life-threatening [1]. 

Ectopic pregnancy results from abnormal implantation caused by defects in the anatomy or function of the 

reproductive tract. These can involve the fallopian tubes, often affected by surgical or infectious scarring; the 

ovaries, particularly in women undergoing fertility treatments; or the uterus, in cases such as bicornuate uterus or 

cesarean delivery scars. The majority of ectopic pregnancies occur in the fallopian tube, with the ampullary 

segment being the most common site, accounting for more than 80% of cases [2,3]. 

 

Figure 1: Sites and frequencies of ectopic pregnancy. By Donna M. Peretin, RN. (A) Ampullary, 80%; (B) 

Isthmic, 12%; (C) Fimbrial, 5%; (D) Cornual/Interstitial, 2%; (E) Abdominal, 1.4%; (F) Ovarian, 0.2%; 

and (G) Cervical, 0.2% [4]. 



International Journal of Multiphysics 

Volume 18, No. 3, 2024 

ISSN: 1750-9548 

 

6838 

Nontubal ectopic pregnancies are rare. Abdominal pregnancies represent about 1.4% of cases, while ovarian and 

cervical implantations each account for approximately 0.2%. Some implantations may occur in the cervix, in 

cesarean section scars, or in a rudimentary uterine horn; although technically within the uterus, these are not 

considered normal intrauterine pregnancies [5]. 

Etiology and Risk Factors 

Anything that impedes or delays the migration of the fertilized ovum (blastocyst) into the endometrial cavity may 

predispose to ectopic pregnancy. Established risk factors include [6,7]: 

The most frequent underlying cause of pelvic inflammatory disease (PID) is infection with Chlamydia 

trachomatis. Clinical presentations range from asymptomatic cervicitis to salpingitis and severe PID, and more 

than half of women with prior chlamydial infection are unaware of having been exposed [8]. 

Following one ectopic pregnancy, a woman’s risk of experiencing another rises significantly, estimated at 7- to 

13-fold higher than average. Despite this elevated risk, approximately 50–80% of women with a history of ectopic 

pregnancy will subsequently achieve an intrauterine pregnancy, while 10–25% may face another tubal pregnancy 

[9]. 

Cigarette smoking is a recognized risk factor for the development of ectopic pregnancy, with studies indicating 

that smokers face a 1.6- to 3.5-fold higher risk compared with nonsmokers. A possible dose-response relationship 

has also been suggested [7]. 

The risk increases further with assisted reproductive technologies (ART) such as in vitro fertilization (IVF) and 

gamete intrafallopian transfer (GIFT). In a cohort of 3000 clinical IVF pregnancies, the ectopic pregnancy rate 

was 4.5%, more than double the background rate. Additionally, heterotopic pregnancies—where implantation 

occurs simultaneously in different sites—occur in up to 1% of ART conceptions compared to 1 in 30,000 

spontaneous pregnancies [10]. 

Clinical Presentation and Diagnostic Evaluation 

The classic clinical triad of ectopic pregnancy consists of pain, amenorrhea, and vaginal bleeding, though only 

about half of patients present with all three. Vaginal bleeding is reported in 40–50% of cases, a palpable adnexal 

mass in about 50%, and abdominal tenderness in roughly 75%. In a large case series, abdominal pain was present 

in 98.6% of patients, amenorrhea in 74.1%, and irregular vaginal bleeding in 56.4% [11]. 

Clinicians should maintain a high index of suspicion when evaluating women with such symptoms, particularly 

when pelvic tenderness, adnexal masses, or uterine enlargement are identified on examination. About 20% of 

patients are hemodynamically unstable at presentation, strongly suggesting rupture, but with modern diagnostic 

tools most ectopic pregnancies can be detected before this occurs [12,13]. 

Physical examination findings in ectopic pregnancy are highly variable and often nondiagnostic. Many patients 

present with relatively benign examination results, and adnexal masses are seldom detected. Notably, patients in 

hemorrhagic shock due to ruptured ectopic pregnancy may not always exhibit tachycardia [14]. 

Beta–Human Chorionic Gonadotropin Levels 

Serum β-HCG levels generally correlate with gestational age and embryonic growth. In normal pregnancies, β-

HCG doubles every 48–72 hours until reaching about 10,000–20,000 mIU/mL, whereas in ectopic pregnancies 

the rise is often slower. In healthy intrauterine pregnancies, doubling occurs every 1.4–2.1 days. Kadar and 

colleagues determined that the minimum expected increase over two days is 66%. For instance, a level of 100 

mIU/mL should rise to at least 166 mIU/mL after two days [15]. 

Even though ectopic pregnancies typically have lower mean serum β-HCG levels than healthy pregnancies, no 

single measurement can diagnose ectopic pregnancy. Instead, serial testing is needed to distinguish between 

normal and abnormal pregnancies and to track resolution after treatment [15]. 
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Ultrasonography 

Ultrasonography is one of the most valuable tools for diagnosing extrauterine pregnancy, though it is more 

commonly used to confirm intrauterine pregnancy. Visualization of an intrauterine sac, with or without fetal 

cardiac activity, is usually enough to rule out ectopic pregnancy. The exception is heterotopic pregnancy, where 

both intrauterine and ectopic pregnancies occur simultaneously. This condition is rare in spontaneous pregnancies, 

occurring between 1 in 4000 and 1 in 30,000 cases, but is more common in patients undergoing ovarian stimulation 

or assisted reproduction, where the risk is about ten times higher. In such cases, adnexal screening with ultrasound 

remains essential, even when an intrauterine pregnancy is visible [16]. 

Transvaginal or endovaginal ultrasound, with its higher resolution, allows for visualization of an intrauterine 

pregnancy as early as 24 days after ovulation or 38 days after the last menstrual period—about one week earlier 

than transabdominal ultrasound. It can be performed in outpatient or emergency settings and has a reported 

sensitivity of 90% and specificity of 99.8%, with predictive values of 93% positive and 99.8% negative. 

Approximately 75% of tubal pregnancies can be detected using this method [17]. 

Expectant Management 

Expectant management is considered only for asymptomatic patients without signs of rupture or hemodynamic 

instability. Candidates should also show objective evidence of resolution, such as falling β-hCG levels, and must 

be fully compliant with close monitoring while accepting the risk of tubal rupture. Approximately 25% of women 

presenting with ectopic pregnancy demonstrate declining β-hCG levels, and around 70% of this group have 

successful outcomes with observation, provided the ectopic gestation measures 4 cm or less. Low initial β-hCG 

titers further increase the likelihood of spontaneous resolution, with levels below 1000 mIU/mL predicting 

successful outcomes in about 88% of expectantly managed cases [18]. 

It is important to note that no absolute β-hCG threshold guarantees safety for expectant management. Cases of 

rupture have been reported even with low or declining hormone levels, underscoring the need for strict follow-up 

and patient reliability [19]. 

Methotrexate Therapy 

Methotrexate is an antimetabolite chemotherapeutic agent that inhibits the enzyme dihydrofolate reductase, 

disrupting purine synthesis and DNA replication. It has been used widely in oncology and autoimmune diseases, 

and its effectiveness against trophoblastic tissue was first established in the treatment of molar pregnancies and 

choriocarcinomas. In the management of ectopic pregnancy, methotrexate is administered via single or multiple 

intramuscular injections and offers a non-surgical alternative [20]. 

Indications 

Indications for methotrexate therapy include confirmed ectopic pregnancy diagnosed by abnormal β-hCG kinetics 

and ultrasound, or abnormal β-hCG rise combined with an empty uterus and negative uterine aspiration. 

Candidates must be hemodynamically stable, compliant with follow-up, and have ectopic masses ≤4 cm (≤3.5 cm 

with cardiac activity), absent fetal cardiac activity, no evidence of tubal rupture, and β-hCG levels <5000 mIU/mL. 

Predictors of treatment success include initial β-hCG <1000 IU/L and favorable early decline kinetics, while 

predictors of failure include hematosalpinx and elevated progesterone levels [21]. 

Contraindications 

Contraindications include high β-hCG levels (>5000 mIU/mL), fetal cardiac activity, free peritoneal fluid 

suggestive of rupture, hypersensitivity to methotrexate, breastfeeding, immunodeficiency, liver disease, 

hematologic dysfunction, renal impairment, peptic ulcer disease, and active pulmonary disease [22]. 

Adverse effects 

Adverse effects may include nausea, vomiting, stomatitis, diarrhea, mild abdominal pain, vaginal bleeding, 

transient liver enzyme elevation, and rare complications such as bone marrow suppression, pneumonitis, and 

alopecia. Importantly, many patients experience abdominal pain 2–3 days after treatment due to trophoblastic 
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separation; this must be differentiated from rupture, which presents with acute abdomen or hemodynamic 

instability [23]. 

Single-dose regimen 

The most widely used approach is the single-dose regimen, which involves administering methotrexate 50 mg/m² 

intramuscularly as a single injection. This method has shown comparable efficacy to the multiple-dose regimen, 

while being simpler, less toxic, and not requiring leucovorin. Stovall and colleagues reported a 96% success rate 

with this protocol [24]. 

Monitoring and predictors of success 

The initial β-hCG level is the best predictor of outcome. According to Lipscomb’s findings, success exceeds 90% 

when baseline β-hCG is <5000 mIU/mL, drops to \~80% with levels between 5000–10,000 mIU/mL, and falls 

below 70% when >15,000 mIU/mL. Failure of treatment is defined as plateauing or rising β-hCG, or inadequate 

decline (<15%) between days 4 and 7 [25]. 

Surgical Management 

Salpingostomy and Salpingectomy 

In surgical management, a conservative approach using minimally invasive techniques is preferred when possible 

to preserve fertility. Procedures include linear salpingostomy, which involves removing the ectopic pregnancy 

from the ampulla while preserving the tube, and milking the pregnancy from the distal ampulla. More radical 

interventions, such as segmental resection (with or without reanastomosis) or total salpingectomy, are indicated 

in cases of severe tubal damage, recurrent ectopic pregnancy in the same tube, or when fertility is no longer desired 

[26]. Laparoscopy is the standard approach, offering reduced adhesion formation, blood loss, analgesic 

requirement, cost, and recovery time compared to laparotomy. Laparotomy is reserved for patients with 

hemodynamic instability, cornual pregnancies, or when dense adhesions, obesity, or massive hemoperitoneum 

make laparoscopy unfeasible [27]. 

A systematic review and meta-analysis found no difference in intrauterine pregnancy rates between salpingectomy 

and salpingostomy in randomized controlled trials. However, cohort studies suggest that salpingectomy may 

reduce the chance of future intrauterine pregnancy compared to salpingostomy [28]. 

In unstable patients with uncontrolled bleeding, conservative measures are abandoned in favor of radical surgery 

to ensure maternal safety [29]. 

Total salpingectomy 

Total salpingectomy is performed by sequentially coagulating and excising the mesosalpinx, starting from the 

fimbrial end toward the isthmus, and detaching the tube from the uterus by division at its proximal insertion. This 

radical option is often preferred for patients with recurrent ectopic pregnancy in the same tube, severely damaged 

tubes, or those who no longer desire fertility. It is also indicated in cases of uncontrolled bleeding or hemodynamic 

instability, where conservative options are unsafe [30]. 

This balance between conservative and radical techniques is guided by the patient’s clinical status, fertility wishes, 

and intraoperative findings, with the ultimate goal of optimizing safety while preserving future reproductive 

potential where possible [31,32]. 

Monitoring After Surgical Treatment of Ectopic Pregnancy 

Following surgical excision of an ectopic gestation, weekly monitoring of quantitative β-hCG levels is essential 

until they return to zero, confirming complete resolution. This is particularly critical after conservative procedures 

such as salpingostomy, which carry a 5–15% risk of persistent trophoblastic tissue. On average, β-hCG normalizes 

within 2–3 weeks, but clearance may take up to 6 weeks [33]. 

Although most patients resolve without additional intervention, persistence of trophoblastic tissue can lead to 

tubal rupture and hemorrhage, even with declining β-hCG levels. In such cases, further treatment—either with 
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methotrexate or repeat surgery may be necessary. Some experts advocate for the use of prophylactic methotrexate 

following conservative surgery to reduce the risk of persistent ectopic pregnancy [34]. 

Cesarean Scar Pregnancy 

The estimated incidence of cesarean scar pregnancy is approximately one in every 1,800 to 2,200 pregnancies. Its 

overall frequency appears to be increasing, accounting for up to six percent of ectopic pregnancies among 

individuals with a prior cesarean section [35]. 

Typical sonographic findings of cesarean scar pregnancy include an empty uterine cavity and cervical canal, with 

the gestational sac implanted within the anterior lower uterine segment at the level of the previous cesarean scar. 

Classification based on gestational sac position helps in determining the depth of implantation and risk of uterine 

rupture. Cases where the sac crosses the uterine cavity line often indicate a type I (endogenic) CSP, while sacs 

embedded within the myometrium without crossing the cavity line represent type II (exogenic) CSP. A more 

advanced form involves the gestational sac crossing the serosal line, denoting potential uterine wall dehiscence or 

rupture risk (Figure 2) [36]. 

 

Figure 2: Schematic and ultrasound images illustrating cesarean scar pregnancy types based on 

gestational sac position relative to the uterine cavity and serosal lines [37]. 

Management and Prognostic Considerations of Cesarean Scar Pregnancy 

Ultrasound-guided methotrexate injection is now recognized as the preferred treatment approach. Surgical or 

invasive methods, such as dilatation and curettage, are discouraged due to their high risk of complications and 

unfavorable outcomes. Since future pregnancies carry a risk of uterine rupture, careful assessment of the uterine 

scar is essential both before conception and throughout subsequent pregnancies [38]. 

Prognosis and Reproductive Outcomes 

Most data on treatment outcomes and future fertility are derived from observational studies and a limited number 

of randomized trials. Comparisons between treatment modalities are often affected by selection bias, as patients 

differ in severity and clinical presentation [39]. 

Evidence in the literature has not shown a consistent or substantial advantage of salpingostomy over 

salpingectomy in terms of improving reproductive outcomes. Some studies, however, suggest that salpingostomy 

may offer benefit in women with contralateral tubal damage, although this comes with a higher risk of persistent 

ectopic pregnancy and slightly greater recurrence rates [40]. 

Fertility Following Surgery 

Parker and Bistis reported that when the contralateral fallopian tube is normal, future fertility rates are not 

influenced by the choice of surgical procedure. Similarly, Ory and colleagues, in a prospective study of 88 patients, 

found no effect of surgical technique on fertility when the opposite tube was intact [41]. 
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Future fertility outcomes appear comparable between laparoscopic and open surgery. Reported intrauterine 

pregnancy rates range from 25–70% after laparotomy salpingectomy and 50–60% after laparoscopic 

salpingectomy, with similar results for salpingostomy. Persistent ectopic pregnancy rates are also comparable 

across approaches, typically 5–20% [39]. 

Methotrexate Versus Surgery 

When strict selection criteria are applied, methotrexate therapy achieves success rates comparable to laparoscopic 

salpingostomy. Multiple-dose methotrexate protocols report success rates between 91–95%. In one study of 77 

women planning future pregnancies, intrauterine pregnancies were achieved in 64% and recurrent ectopic 

pregnancies occurred in 11%, findings echoed by other studies reporting intrauterine pregnancy rates ranging 

from 20–80% [42]. 

Single-dose methotrexate regimens demonstrate average success rates of 88–94%. In the series by Stovall and 

Ling, 94% of patients were treated successfully, with 3.3% requiring a second dose. No adverse effects were 

observed, and among those followed, 87.2% achieved intrauterine pregnancies while 12.8% experienced recurrent 

ectopic pregnancies. Other studies have confirmed these outcomes, though some noted mild side effects and 

slightly lower reproductive success [43,44]. A meta-analysis of 26 trials found a success rate of 88.1% with the 

single-dose regimen compared with 92.7% for the multiple-dose regimen. A smaller randomized clinical trial 

reported a marginally higher failure rate with the single-dose approach. Additionally, a two-dose “hybrid” 

protocol, with methotrexate administered on days 1 and 4 without leucovorin rescue, has been shown to be both 

effective and convenient, providing an alternative to standard regimens [45]. 

Complications 

Complications of ectopic pregnancy often arise from delayed or incorrect diagnosis, or from the chosen treatment 

strategy. If diagnosis is missed or late, tubal or uterine rupture can occur, depending on the implantation site. This 

may lead to massive intra-abdominal hemorrhage, hemodynamic shock, disseminated intravascular coagulation 

(DIC), and potentially maternal death. Ectopic pregnancy remains the leading cause of maternal death during the 

first trimester, accounting for 9–13% of pregnancy-related deaths. In the United States, it is estimated that 30–40 

women die annually from ectopic pregnancy [46]. 

Although ectopic pregnancies are nonviable and carry the risk of rupture and hemorrhage, early diagnosis before 

rupture significantly reduces mortality and preserves fertility potential [47]. 

Conclusion 

Ectopic pregnancy remains a significant health challenge because delayed recognition may result in rupture, 

hemorrhage, and loss of reproductive potential. Risk is influenced by tubal damage, previous ectopic pregnancy 

or tubal surgery, pelvic infection, smoking, assisted reproduction, and other reproductive factors. Clinical findings 

alone are frequently nondiagnostic, making combined assessment with serial β-hCG measurements and 

ultrasonography essential. Expectant management and methotrexate provide effective nonsurgical options in 

carefully selected stable patients, whereas surgery remains necessary for rupture, hemodynamic instability, 

treatment failure, or other high-risk presentations. The choice between conservative and radical surgery should be 

guided by clinical status, tubal condition, and reproductive goals, with careful follow-up to confirm complete 

resolution and support future fertility. 

References 

1. Al Naimi, A., Moore, P., Brüggmann, D., Krysa, L., Louwen, F., & Bahlmann, F. (2021). Ectopic pregnancy: 

a single-center experience over ten years. Reproductive Biology and Endocrinology, 19(1), 79. 

2. Bekele, S., Alemu, H., Tadesse, L., Wondimu, E., & Gebre, Y. (2024). Magnitude and Clinical Patterns of 

Ectopic Pregnancy in Ethiopia: A 7-Year Retrospective Study (2024). PLOS Global Public Health, 4(7), 

e0004611. 



International Journal of Multiphysics 

Volume 18, No. 3, 2024 

ISSN: 1750-9548 

 

6843 

3. Zhou, M., Liu, H., Wang, Y., Zhang, L., & Chen, B. (2022). Analysis of 3,915 Ectopic Pregnancy Cases in a 

Tertiary Hospital in China: Trends in Implantation Sites (2022). Reproductive Health, 19(1), 170. 

4. Leziak, M., Zak, K., Frankowska, K., Ziółkiewicz, A., Perczyńska, W., Abramiuk, M., Tarkowski, R., & 

Kułak, K. (2022). Future Perspectives of Ectopic Pregnancy Treatment Review of Possible Pharmacological 

Methods (2022). International Journal of Environmental Research and Public Health, 19(21), 14230. 

5. Patel, N., Desai, R., Mehta, K., & Shah, D. (2021). Clinical Profile of Ectopic Pregnancy and Its Management: 

A Cross-Sectional Study (2021). International Journal of Pharmaceutical and Clinical Research, 14(5), 55-

61. 

6. Raba, G., Baran, P., Dąbrowska, K., & Jach, R. (2023). Tubal Ectopic Pregnancy: From Diagnosis to 

Treatment (2023). Biomedicines, 13(6), 1465. 

7. Shaw, J. L. V., & Horne, A. W. (2022). Mechanism of Human Tubal Ectopic Pregnancy Caused by Cigarette 

Smoking (2022). Reproductive Sciences, 29(10), 2829-2840. 

8. Mir, E., Kumar, R., Sharma, N., & Singh, R. (2023). Chlamydia trachomatis IgG Seropositivity and Risk of 

Ectopic Pregnancy: A Case-Control Study in India (2023). Journal of Academic Medical Practice, 6(4), 952-

955. 

9. Derynda, B., Griffith, V., & Malik, R. (2022). Tubal Stump Ectopic Pregnancy Following Two Previous 

Ectopic Pregnancies [Tubal stump ectopic pregnancy; Ectopic pregnancy; In vitro fertilization; Recurrent 

ectopic pregnancy; Obstetrical emergency; Hemoperitoneum]. 

10. Peterson, L. S., Miller, J. R., Lopez, C. A., Kim, S. J., & Patel, R. (2020). Contraception and Ectopic 

Pregnancy Risk: A Prospective Observational Analysis (2020). American Journal of Obstetrics and 

Gynecology, 223(5), 741-750. 

11. Leduc-Robert, G., & Marsden, J. (2020). First-Trimester Bleeding: Ectopic Pregnancy – Diagnosis (2020). 

12. Tang, P., Li, X., Li, W., Li, Y., Zhang, Y., & Yang, Y. (2022). The Trend of the Distribution of Ectopic 

Pregnancy Sites and the Clinical Characteristics of Caesarean Scar Pregnancy (2022). Reproductive Health, 

19(182), Y 2022. 

13. Taylor, R., Ibrahim, N., & Chan, H. (2023). Overview of Ectopic Pregnancy Diagnosis, Management, and 

Innovation (2023). Obstetric Medicine, 16(3), 151-160. 

14. Sepilian, V. P., & Wood, E. (2024). Ectopic Pregnancy Differential Diagnoses. Medscape eMedicine 

(Obstetrics & Gynecology) – “Ectopic Pregnancy”. 

15. Hack, K., & Glanc, P. (2023). Normal First Trimester of Pregnancy. In J. S. Abramowicz & R. E. Longman 

(Eds.), First-Trimester Ultrasound: A Comprehensive Guide (pp. 107-138). Springer International 

Publishing. 

16. Awan, S., Malik, H., Qureshi, A., Imran, S., & Khan, N. (2024). Diagnostic Accuracy of Colour Doppler 

Ultrasound in Ectopic Pregnancy (2024). Annals of PIMS (Pakistan Institute of Medical Sciences), 20(1), 

15-20. 

17. Hoyert, D. L. (2021). Maternal Mortality Rates in the United States, 2019–2020 (2021). National Center for 

Health Statistics Data Brief, 427, 1-8. 

18. Kim, S., Park, M., Lee, H., Choi, S., & Kwon, J. (2024). Expectant Management of Tubal Ectopic Pregnancy: 

A Retrospective Study with Machine Learning Model (2024). BMC Pregnancy and Childbirth, 24(1), 7035-

7045. 

19. Martinez, L., Gonzalez, S., Patel, A., & Johnson, E. (2023). Case Report: Successful Expectant Management 

of a Tubal Ectopic Pregnancy (2023). Journal of Minimally Invasive Gynecology, 30(9), 1234-1237. 



International Journal of Multiphysics 

Volume 18, No. 3, 2024 

ISSN: 1750-9548 

 

6844 

20. Arikan, S., Ozdemir, Y., Cengiz, A., & Kalkan, M. (2024). Can Failure Be Predicted in Methotrexate 

Treatment with Modified Parameters? (2024). Archives of Gynecology and Obstetrics, 311(3), 567-574. 

21. Lopez, C., Hernandez, M., Torres, E., & Castillo, J. (2023). Alternative Beta-hCG Follow-Up Protocols 

After Single-Dose Methotrexate Treatment of Ectopic Pregnancy (2023). European Journal of Obstetrics & 

Gynecology and Reproductive Biology, 287(2), 114-120. 

22. Mehta, A., Singh, K., Sharma, R., & Gupta, N. (2023). Predictors of Successful Medical Management With 

Methotrexate in Unruptured Tubal Ectopic Pregnancy (2023). Cureus, 15(5), e124248-e124248. 

23. Gupta, K., Mehta, R., & Singh, P. (2022). Laparoscopy versus Laparotomy in Ruptured Tubal Ectopic 

Pregnancy: Outcomes and Complications (2022). International Journal of Reproductive Medicine, 2022, 1-

7. 

24. Fatima, S., Jamil, N., Qureshi, F., & Ahmed, S. (2023). Single-Dose Versus Multiple-Dose Methotrexate in 

the Management of Ectopic Pregnancy with Moderate hCG Levels: A Randomized Trial (2023). Journal of 

the Society of Obstetricians and Gynaecologists of Pakistan, 13(2), 55-61. 

25. Gupta, N., Sharma, P., Kaur, S., & Bhat, R. (2022). Comparison of Single-Dose versus Multiple-Dose 

Methotrexate Regimens in Ectopic Pregnancy (2022). IOSR Journal of Dental and Medical Sciences, 23(6), 

53-59. 

26. Rossi, M., Conti, A., Romano, P., Verdi, G., & Bianchi, L. (2024). Methotrexate as the First-Line Treatment 

of Unruptured Tubal Ectopic Pregnancy (2024). European Journal of Obstetrics & Gynecology and 

Reproductive Biology: X, 13, 100182. 

27. Zhang, W., Liu, F., Chen, J., & Zhou, M. (2023). Comparisons of Fertility Outcomes Following 

Salpingectomy and Salpingostomy: A Retrospective Study (2023). International Journal of Women's Health, 

15, 123-131. 

28. Horne, A. W., Critchley, H. O. D., Duncan, W. C., Tong, S., & Jurkovic, D. (2022). Gefitinib plus 

Methotrexate versus Methotrexate Alone for the Treatment of Stable Tubal Ectopic Pregnancy: A 

Multicentre, Randomised Controlled Trial (2022). The Lancet, 400(10364), 1791-1801. 

29. Karol, D., Williamson, M., & Pereira, N. (2024). Successful Expectant Management of a Tubal Ectopic 

Pregnancy. Journal of Minimally Invasive Gynecology, 31(2), 92-94. 

30. Shahraki, F., Hosseini, Z., Mehrabi, N., & Bahrami, M. (2021). Fertility and Recurrent Ectopic Pregnancy 

Rates After Laparoscopic Salpingostomy: A Retrospective Study (2021). BMC Pregnancy and Childbirth, 

21(1), 702-710. 

31. Kowalska, A., Nowak, T., Zielinska, M., & Malinowski, P. (2023). Case Report: Rectal Ectopic Pregnancy 

Treated with Combined Local and Systemic Methotrexate (2023). Journal of Minimally Invasive 

Gynecology, 30(2), 222-226. 

32. Takeda, S., Tanaka, K., Nakamura, Y., & Watanabe, H. (2020). Targeting Chorionic Villi with Transvaginal 

Injection of Absolute Ethanol for Ectopic Pregnancy: A Multicenter Study of 242 Cases (2020). 

Biomedicines, 8(7), 202-210. 

33. Chen, L., Wang, Y., Zhao, M., & Liu, F. (2023). Association between Serum hCG Level and Persistent 

Trophoblasts after Laparoscopic Surgery for Tubal Ectopic Pregnancy (2023). Clinical and Experimental 

Obstetrics & Gynecology, 50(4), 72-80. 

34. Johnson, E., Martinez, L., Gonzalez, S., & Patel, A. (2020). Persistent Trophoblastic Tissue after Surgical 

Removal of Tubal Ectopic Pregnancy: A Review and Case Series (2020). Case Reports in Women's Health, 

27, e00256-e00256. 



International Journal of Multiphysics 

Volume 18, No. 3, 2024 

ISSN: 1750-9548 

 

6845 

35. Shen, F., Lv, H., Wang, L., Zhao, R., Tong, M., Lee, A. C.-L., Guo, F., & Chen, Q. (2021). A Comparison 

of Treatment Options for Type 1 and Type 2 Caesarean Scar Pregnancy: A Retrospective Case Series Study 

[Original Research]. Frontiers in Medicine, Volume 8 - 2021. 

36. Miller, R., & Gyamfi-Bannerman, C. (2022). Society for Maternal-Fetal Medicine Consult Series #63: 

Cesarean scar ectopic pregnancy. American Journal of Obstetrics & Gynecology, 227(3), B9-B20. 

37. Jordans, I. P. M., Verberkt, C., De Leeuw, R. A., Bilardo, C. M., Van Den Bosch, T., Bourne, T., Brölmann, 

H. A. M., Dueholm, M., Hehenkamp, W. J. K., Jastrow, N., Jurkovic, D., Kaelin Agten, A., Mashiach, R., 

Naji, O., Pajkrt, E., Timmerman, D., Vikhareva, O., Van Der Voet, L. F., & Huirne, J. A. F. (2022). 

Definition and sonographic reporting system for Cesarean scar pregnancy in early gestation: modified Delphi 

method. Ultrasound in Obstetrics & Gynecology, 59(4), 437-449. 

38. Balcı, S., & Sel, G. (2021). Single versus Two-Dose Methotrexate in Ectopic Pregnancy Treatment: Meta-

analysis (2021). Current Obstetrics and Gynecology Reports, 10, 107-114. 

39. Fıratlıgil, F. B., Sucu, S. T., Özkan, M. A., Reis, Y. A., Dereli, M. L., Ozkan, S., & Engin-Ustun, Y. (2024). 

Comparison of 2-year reproductive outcomes of tubal ectopic pregnancies treated with surgery, methotrexate 

or expectant management (2024). Archives of Gynecology and Obstetrics, 310, 2561-2568. 

40. Wenjing, L., & Haibo, L. (2022). Therapeutic effect of laparoscopic salpingotomy vs. salpingectomy on 

patients with ectopic pregnancy: A systematic review and meta-analysis [Systematic Review]. Frontiers in 

Surgery, Volume 9 - 2022. 

41. Cheng, X., Tian, X., Yan, Z., Jia, M., Deng, J., Wang, Y., & Fan, D. (2016). Comparison of the Fertility 

Outcome of Salpingotomy and Salpingectomy in Women with Tubal Pregnancy: A Systematic Review and 

Meta-Analysis. PLOS ONE, 11(3), e0152343. 

 


