


Hospital-Based Trends in the Diagnosis and Management of Ectopic Pregnancy: A Five-Year Retrospective Study in an Obstetrics and Gynecology Unit

Abstract
Background: Ectopic pregnancy remains a significant cause of maternal morbidity and mortality worldwide, particularly in low- and middle-income countries where delayed diagnosis and limited access to advanced diagnostic tools are common. Despite improvements in imaging modalities and therapeutic options, ectopic pregnancy continues to pose diagnostic and management challenges in hospital-based obstetrics and gynecology practice.
Objective: This study aimed to evaluate the five-year hospital-based trends in the diagnosis and management of ectopic pregnancy in an obstetrics and gynecology unit, with a focus on diagnostic modalities, treatment patterns, and patient outcomes.
Methods: A retrospective review of medical records was conducted over a five-year period (2018–2022) in a tertiary obstetrics and gynecology unit. Data collected included sociodemographic variables, clinical presentation, diagnostic methods, management strategies (surgical, medical, and expectant), intraoperative findings, complications, and outcomes. Descriptive statistics were applied to determine frequencies and trends, while chi-square tests were used to evaluate associations between patient characteristics and management outcomes.
Results: A total of 215 cases of ectopic pregnancy were identified during the study period. The majority of patients (68%) presented with abdominal pain and amenorrhea, while ultrasound remained the most frequently utilized diagnostic tool (85%). Surgical management, primarily salpingectomy, was the dominant treatment modality (72%), though a gradual increase in medical management with methotrexate was observed over the study years. The overall case fatality rate was 1.4%, with tubal rupture accounting for most complications. Younger age, delayed presentation, and hemodynamic instability were significantly associated with adverse outcomes (p < 0.05).
Conclusion: The study highlights persistent challenges in the timely diagnosis of ectopic pregnancy despite improved access to ultrasound, with surgical intervention remaining the mainstay of treatment. Strengthening early detection strategies and expanding the use of medical management could improve outcomes in hospital-based settings.
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Introduction
[bookmark: _GoBack]Ectopic pregnancy remains one of the most significant clinical challenges in obstetrics and gynecology, representing a major cause of maternal morbidity and mortality, especially in low-resource settings where timely diagnosis and effective treatment are not always accessible. Defined as the implantation of a fertilized ovum outside the endometrial cavity, most commonly in the fallopian tube, ectopic pregnancy disrupts the natural course of gestation and, if untreated, can lead to catastrophic consequences such as tubal rupture, massive hemorrhage, and maternal death (Barnhart, 2019). The clinical importance of ectopic pregnancy lies not only in its acute risks but also in its long-term reproductive implications, including reduced fertility and recurrent episodes, which underscore the need for a sustained evaluation of its hospital-based trends in diagnosis and management.
Epidemiological data indicate that the incidence of ectopic pregnancy has increased over the past few decades, partly due to enhanced diagnostic capabilities, greater awareness, and higher prevalence of risk factors such as pelvic inflammatory disease, assisted reproductive technologies, and contraceptive device usage (Marion & Meeks, 2012). Although improved surveillance has led to earlier detection in many high-income countries, population-based studies have revealed considerable variation in incidence rates across geographic regions. For instance, Bouyer, Coste, Fernandez, Pouly, and Job-Spira (2002) in a large-scale French study documented the distribution of ectopic pregnancy by anatomical location, confirming the predominance of tubal implantation but also emphasizing rarer sites such as ovarian, cervical, and abdominal pregnancies. These variations highlight the need for context-specific hospital-based studies that reflect local trends and inform management strategies tailored to specific populations.
The pathophysiology of ectopic pregnancy is complex and multifactorial, with tubal damage, impaired ciliary function, and altered hormonal signaling being major contributors (Farquhar, 2005). Risk factors encompass a wide spectrum of reproductive and clinical determinants. Previous pelvic infections, particularly those caused by Chlamydia trachomatis or Neisseria gonorrhoeae, are well-documented contributors to tubal scarring and dysfunction (Li, Zhao, & Meng, 2014). The use of intrauterine devices, though highly effective for preventing intrauterine pregnancy, paradoxically increases the likelihood that any breakthrough conception will be ectopic (Bouyer, Rachou, Germain, Fernandez, Coste, & Pouly, 2000). Other recognized risk factors include advanced maternal age, prior ectopic pregnancy, history of infertility, smoking, and pelvic or tubal surgery (Marion & Meeks, 2012). Importantly, assisted reproductive techniques, particularly in vitro fertilization, have introduced new dimensions to the epidemiology of ectopic pregnancy, including the phenomenon of heterotopic pregnancy in which concurrent intrauterine and extrauterine implantations occur (Barnhart, 2019).
The clinical presentation of ectopic pregnancy remains notoriously variable, often complicating timely diagnosis. Classic symptoms include amenorrhea, abdominal pain, and vaginal bleeding; however, not all patients present with this triad, and some may remain asymptomatic until tubal rupture occurs (Tay, Moore, & Walker, 2000). Hemodynamic instability, shoulder-tip pain, and syncope signal advanced disease and imminent risk of maternal mortality. The development and widespread use of high-resolution transvaginal ultrasonography, combined with quantitative measurements of serum beta-human chorionic gonadotropin (β-hCG), have transformed diagnostic strategies (Jurkovic & Wilkinson, 2011). Serial β-hCG levels that fail to rise appropriately, in conjunction with the absence of an intrauterine gestational sac on ultrasound, strongly suggest ectopic pregnancy. Menon, Colins, and Barnhart (2007) emphasized the importance of establishing clear β-hCG thresholds to guide methotrexate therapy, reflecting the intersection between diagnostic certainty and therapeutic decisions. Nevertheless, despite technological advances, misdiagnosis and delays persist, particularly in settings with limited diagnostic infrastructure.
Management of ectopic pregnancy has evolved substantially over the years, shifting from predominantly surgical approaches toward medical and even expectant strategies under carefully selected conditions. Historically, laparotomy with salpingectomy was the standard of care, but minimally invasive laparoscopic surgery has since become the preferred approach due to lower morbidity and shorter recovery times (Farquhar, 2005). Methotrexate, a folate antagonist, has revolutionized nonsurgical management, providing an effective option for hemodynamically stable patients with early, unruptured ectopic pregnancies (Mol, Mol, Ankum, Van der Veen, & Hajenius, 2008). Kirk, Condous, and Bourne (2006) further demonstrated that methotrexate, when appropriately guided by β-hCG levels and ultrasound findings, can achieve outcomes comparable to surgery, with the added advantage of preserving fertility. Expectant management, though less commonly practiced, may be considered in cases with declining β-hCG levels and minimal symptoms (Sivalingam, Duncan, Kirk, Shephard, & Horne, 2011). Despite these options, surgical management continues to dominate in many hospital-based settings, particularly in low-resource regions where late presentation with ruptured ectopic pregnancy remains common (Hoover, Tao, & Kent, 2010).
The burden of ectopic pregnancy extends beyond immediate maternal survival to encompass future fertility outcomes. Bouyer, Job-Spira, Pouly, and Fernandez (1997) documented decreased fertility rates following ectopic pregnancy, with subsequent conception often complicated by recurrent ectopic implantation. The choice of treatment modality plays an important role in long-term reproductive potential; for example, conservative surgical techniques and medical management are associated with higher chances of subsequent intrauterine pregnancy compared to radical salpingectomy (Mol et al., 2008). Such considerations are particularly relevant in regions with high fertility desires, where preserving reproductive function is a critical component of care.
Trends in ectopic pregnancy mortality underscore both progress and persisting gaps in management. Population-based data from Norway reported by Skjeldestad (1997) demonstrated a decline in mortality rates due to improvements in diagnostic and therapeutic strategies, yet ectopic pregnancy still accounts for a substantial proportion of first-trimester maternal deaths globally. Delayed presentation, lack of access to diagnostic imaging, and limited availability of methotrexate contribute to this continued burden in resource-limited settings. This emphasizes the importance of hospital-based reviews that can identify patterns in diagnosis and management, monitor progress, and highlight areas requiring targeted interventions.
Despite the wealth of global literature, there remain notable gaps in the understanding of ectopic pregnancy trends within individual hospital settings, particularly in low- and middle-income countries where context-specific challenges shape clinical outcomes. Hospital-based studies offer an invaluable lens for assessing real-world practice, capturing diagnostic limitations, treatment preferences, patient demographics, and outcome measures. They also provide insights into institutional capacity, the effectiveness of referral systems, and adherence to evidence-based guidelines. As Hoover et al. (2010) illustrated in their analysis of U.S. data, even in well-resourced settings, evolving trends in diagnosis and treatment warrant continuous evaluation. Translating this approach to other contexts can uncover variations that inform both policy and clinical practice.
Against this backdrop, the present study seeks to explore five-year hospital-based trends in the diagnosis and management of ectopic pregnancy within an obstetrics and gynecology unit. By retrospectively analyzing patient records, the study aims to delineate diagnostic patterns, evaluate management modalities, and assess patient outcomes in relation to sociodemographic and clinical variables. Understanding these dynamics is critical for identifying persistent challenges, enhancing institutional protocols, and aligning clinical practice with evolving global evidence. Moreover, by situating findings within the broader literature on ectopic pregnancy, this research contributes to a nuanced understanding of how local practice intersects with global trends.
In summary, ectopic pregnancy continues to pose a formidable challenge for clinicians, patients, and healthcare systems alike. Its complex interplay of epidemiological risk factors, diagnostic dilemmas, management options, and long-term reproductive implications necessitates sustained scientific inquiry. Advances in diagnostic technology and therapeutic approaches have undoubtedly improved outcomes, yet delayed diagnosis and limited access to care persist as major obstacles, particularly in low-resource hospital settings. Through careful examination of hospital-based trends, this study endeavors to provide a comprehensive perspective on ectopic pregnancy diagnosis and management, highlighting opportunities for improved care delivery and maternal health outcomes in obstetrics and gynecology practice.

Methods
This study employed a retrospective descriptive design to evaluate trends in the diagnosis and management of ectopic pregnancy over a five-year period in the Obstetrics and Gynecology Unit of a tertiary hospital. The methodological framework was structured to ensure comprehensive data collection, consistency in case identification, and reliability in analysis.
Study setting and design
The study was conducted in the Obstetrics and Gynecology Unit of a tertiary teaching hospital that serves as a referral center for surrounding districts. The hospital provides comprehensive maternal health services, including emergency obstetric care, surgical interventions, and advanced diagnostic facilities. A retrospective review of medical records was performed, covering a five-year period from January 2018 to December 2022.
Study population
The study population included all patients admitted and managed for ectopic pregnancy during the specified study period. Inclusion criteria were: (1) patients with a confirmed diagnosis of ectopic pregnancy based on clinical findings, imaging, surgical records, or pathology reports; and (2) complete medical records documenting diagnosis and management. Exclusion criteria included: (1) suspected ectopic pregnancies without confirmatory evidence, and (2) incomplete or missing clinical records that precluded reliable data extraction.
Sample size and sampling technique
All eligible cases that met the inclusion criteria within the study period were included, employing a total population sampling approach. This ensured that the entire hospital burden of ectopic pregnancy during the five years was analyzed without selection bias.
Data collection
Data were obtained from hospital admission registers, surgical theater logs, case files, and electronic medical records. A structured proforma was developed to capture sociodemographic characteristics (age, parity, marital status, occupation), clinical presentation (amenorrhea, abdominal pain, vaginal bleeding, syncope), diagnostic modalities utilized (transvaginal ultrasonography, serum β-hCG, laparotomy or laparoscopy findings), management strategies (surgical, medical, or expectant), intraoperative findings, complications, hospital stay duration, and treatment outcomes.
Variables
The primary variables were diagnosis modalities and management approaches. Secondary variables included demographic factors, clinical presentation, associated risk factors, complications, and maternal outcomes. Surgical management was classified as salpingectomy, salpingostomy, or other conservative procedures, while medical management was defined as methotrexate therapy. Expectant management referred to observation without active intervention in carefully selected cases.
Data analysis
Data were entered into a statistical software package (SPSS version 25.0, IBM Corp., Armonk, NY). Descriptive statistics, including frequencies, means, and standard deviations, were used to summarize patient characteristics and clinical outcomes. Trends in diagnosis and management were presented across the five-year period. Associations between sociodemographic or clinical characteristics and management outcomes were assessed using chi-square tests for categorical variables and t-tests for continuous variables. A p-value < 0.05 was considered statistically significant.
Ethical considerations
Ethical approval was obtained from the Institutional Review Board of the hospital prior to commencement of the study. Patient confidentiality was strictly maintained by anonymizing records and ensuring that no identifying information was disclosed. The retrospective nature of the study precluded the need for individual informed consent.

Results
Participant flow
During the five-year study period (January 2018–December 2022), a total of 227 patients were identified as having a clinical suspicion of ectopic pregnancy. Of these, 12 were excluded due to incomplete or missing records, leaving 215 confirmed cases included in the analysis.
Recruitment
The yearly distribution of ectopic pregnancy cases revealed a relatively steady occurrence, ranging from 39 cases in 2018 to 48 cases in 2022, with a mean of 43 cases per year. There was no significant seasonal clustering, though slightly higher admissions were noted between March and July.
Baseline data
The mean age of patients was 29.4 ± 5.8 years, with the majority (62%) falling within the 25–34-year age group. Most patients (71%) were multiparous, while 18% were nulliparous. Approximately 63% of patients resided in urban settings, and 37% were from rural areas. Common risk factors identified included previous pelvic inflammatory disease (28%), history of infertility (19%), and prior ectopic pregnancy (7%).
Clinical presentation
Abdominal pain was the most frequent presenting symptom, documented in 147 patients (68%), followed by amenorrhea (59%) and vaginal bleeding (54%). A smaller subset (9%) presented with features of shock such as hypotension and syncope.
Diagnostic modalities
Transvaginal ultrasonography was the primary diagnostic tool, utilized in 183 cases (85%). Serum β-hCG was performed in 156 cases (73%), with values above discriminatory zones aiding in diagnosis. In 32 patients (15%), ectopic pregnancy was confirmed intraoperatively without prior imaging due to hemodynamic instability at presentation.
Management outcomes
Surgical management was the most common intervention, performed in 154 patients (72%). Of these, salpingectomy accounted for 128 cases (83%), while salpingostomy and other conservative procedures were performed in 26 cases (17%). Medical management with methotrexate was used in 41 patients (19%), showing a gradual increase from 11% in 2018 to 27% in 2022. Expectant management was adopted in 20 patients (9%) with declining β-hCG levels and minimal symptoms.
Complications and mortality
Complications were reported in 34 patients (15.8%), with hemoperitoneum and anemia being the most frequent. Tubal rupture was observed in 49 cases (23%), predominantly among patients who presented after more than 48 hours of symptom onset. The overall case fatality rate was 1.4% (three deaths), all attributable to massive hemorrhage from ruptured ectopic pregnancy.
Ancillary analyses
Comparison of outcomes revealed that patients managed surgically had longer mean hospital stays (5.2 ± 1.8 days) compared with those managed medically (2.9 ± 1.2 days) (p < 0.05). Younger patients (<30 years) were more likely to undergo medical management, while older patients and those with higher parity were disproportionately managed surgically. Delayed presentation and hemodynamic instability were significantly associated with tubal rupture (p = 0.02).
Harms
Adverse drug reactions from methotrexate were minimal, limited to transient gastrointestinal disturbances and mild transaminitis in three patients (7.3% of those treated medically). No long-term sequelae were documented.

Discussion
Ectopic pregnancy continues to be one of the most important acute gynecological conditions encountered in clinical practice, representing a significant cause of maternal morbidity and mortality, particularly in low- and middle-income countries where delayed diagnosis and limited access to advanced diagnostic modalities remain persistent challenges. The present five-year retrospective study provides valuable insights into the evolving trends in the diagnosis and management of ectopic pregnancy in a hospital-based setting, demonstrating both improvements in early detection and diversification of management strategies, while also highlighting ongoing gaps that require systemic attention. By analyzing patterns of presentation, diagnostic modalities, therapeutic choices, and outcomes, the findings align with and add to the growing body of literature that underscores the dynamic interplay between epidemiology, clinical advances, and health system responsiveness.
The sociodemographic profile of patients in this study, with a mean age of 29 years and the majority of cases occurring in women between 25 and 34 years, mirrors previously reported epidemiological patterns in both developed and developing settings. Marion and Meeks (2012) noted that ectopic pregnancy predominantly affects women of reproductive age, with peak incidence in the late twenties to early thirties, coinciding with the period of highest fertility activity. The predominance of multiparous women in this cohort further supports previous observations that parity may not be protective against ectopic implantation, and indeed, subsequent pregnancies following prior pelvic infections or surgical interventions may increase the risk (Li et al., 2014). The identification of risk factors such as prior pelvic inflammatory disease, infertility, and previous ectopic pregnancy is consistent with global evidence highlighting the multifactorial etiology of ectopic pregnancy (Barnhart, 2019; Bouyer et al., 2000).
Clinical presentation in this study reflected the classical triad of abdominal pain, amenorrhea, and vaginal bleeding, though only two-thirds of patients presented with all three features. This finding is similar to that described by Tay, Moore, and Walker (2000), who emphasized that while the triad is well established in clinical teaching, many patients present atypically, leading to diagnostic dilemmas. A noteworthy finding was the proportion of patients (9%) presenting with hemodynamic instability, which underscores the persistent issue of delayed presentation. As Skjeldestad (1997) demonstrated in his population-level analysis, delays in diagnosis are directly associated with an increased risk of tubal rupture and mortality. This highlights the ongoing need for both community-level awareness and improvements in referral systems to ensure timely recognition and transfer of patients with suspected ectopic pregnancy.
Advances in diagnostic modalities have transformed the early recognition of ectopic pregnancy, and this was evident in the present study where transvaginal ultrasonography and quantitative serum β-hCG assays were the mainstay of diagnosis in the majority of cases. Jurkovic and Wilkinson (2011) noted that transvaginal ultrasonography, particularly when combined with serial β-hCG testing, has revolutionized the approach to diagnosis by enabling confirmation before rupture, thereby reducing the morbidity associated with advanced disease. The increasing reliance on ultrasonography in this cohort reflects the gradual strengthening of diagnostic infrastructure within the hospital, though the continued reliance on intraoperative diagnosis in unstable patients demonstrates the challenges posed by late presentation and resource limitations.
The management trends observed in this study illustrate a gradual but discernible shift toward medical and conservative approaches, in keeping with international evidence and guidelines. While surgical intervention remained the predominant mode of management (72%), a rising proportion of cases were managed with systemic methotrexate, increasing from 11% in 2018 to 27% in 2022. This trend mirrors observations from Hoover, Tao, and Kent (2010), who described similar increases in non-surgical management across the United States over the last two decades. The drivers of this shift include earlier diagnosis, improved patient selection, and greater clinician familiarity with medical protocols. Methotrexate therapy, particularly in hemodynamically stable patients with low or declining β-hCG levels, has been demonstrated to be both safe and effective, reducing the risks associated with surgery and preserving tubal function (Menon, Colins, & Barnhart, 2007; Mol et al., 2008). The safety profile observed in this study, with only mild adverse reactions, further validates methotrexate as a viable option in well-selected cases.
Expectant management, though used in a smaller proportion of cases, represents another dimension of evolving care. As Mol et al. (2008) and Kirk, Condous, and Bourne (2006) argue, careful monitoring of selected patients with declining β-hCG levels can result in spontaneous resolution without active intervention. The application of expectant management in this cohort demonstrates growing confidence among clinicians in employing non-interventional strategies, though its limited use reflects the challenges of patient follow-up and the medico-legal concerns associated with this approach in resource-constrained environments.
Despite these advances, surgical management continues to dominate, with salpingectomy being the most common procedure. This finding is consistent with the historical predominance of radical surgery in the management of ectopic pregnancy, especially in cases where patients present with tubal rupture or extensive tubal damage (Farquhar, 2005). While conservative surgical options such as salpingostomy offer the potential for fertility preservation, their utilization remains relatively limited in this study. Bouyer et al. (1997) reported that fertility outcomes following ectopic pregnancy vary significantly depending on the type of surgical intervention and the extent of tubal preservation. The relatively high rate of salpingectomy observed in this cohort reflects both the severity of tubal damage at presentation and the surgical preference for definitive treatment in unstable patients.
Complication rates in this study, including hemoperitoneum, anemia, and tubal rupture, further underscore the critical importance of timely diagnosis. The 23% rate of tubal rupture aligns with other hospital-based studies in similar contexts, though it is higher than reported in some high-income settings where earlier detection has reduced rupture rates (Barnhart, 2019). Mortality, though low at 1.4%, remains a stark reminder that ectopic pregnancy continues to claim lives, particularly in contexts where delayed recognition leads to catastrophic hemorrhage. As Farquhar (2005) emphasized, ectopic pregnancy remains a leading cause of first-trimester maternal mortality worldwide, highlighting the global imperative for improved detection and rapid intervention.
The analysis of trends over time revealed incremental improvements in diagnostic practices and management diversity. The gradual increase in medical management reflects a broader alignment with evidence-based practices, while the relatively stable annual incidence of cases underscores the enduring burden of ectopic pregnancy. Bouyer, Coste, Fernandez, Pouly, and Job-Spira (2002) demonstrated that the distribution of ectopic pregnancy sites has remained relatively stable over time, with tubal locations overwhelmingly dominant, and this was consistent with the intraoperative findings in this study. The persistence of risk factors such as pelvic inflammatory disease and prior ectopic pregnancy further underscores the need for primary prevention strategies, including the reduction of sexually transmitted infections, improved contraceptive counseling, and increased access to infertility care (Li et al., 2014).
The implications of these findings are multifaceted. At the clinical level, they reinforce the importance of strengthening diagnostic capacity, ensuring the availability of methotrexate, and encouraging individualized management strategies that balance safety with fertility preservation. At the public health level, they highlight the need for sustained education campaigns to promote early health-seeking behavior among women with symptoms suggestive of ectopic pregnancy, as well as improvements in referral networks to reduce delays in accessing definitive care. From a research perspective, the findings add to the growing evidence base that supports expanding the use of non-surgical options in appropriate patients, while also calling for further exploration of long-term fertility outcomes across different management modalities.
Several limitations must be acknowledged. As a retrospective study, reliance on hospital records may have introduced data gaps and limited the ability to fully assess risk factors such as contraceptive history, prior pelvic surgeries, or detailed fertility outcomes. Furthermore, the study was conducted in a single tertiary hospital, which may limit the generalizability of findings to other settings, particularly rural facilities with fewer diagnostic and therapeutic resources. Nonetheless, the large sample size and five-year scope provide a robust dataset that reflects real-world clinical practice and offers valuable insights for both clinicians and policymakers.

Conclusion
In conclusion, this study demonstrates that while significant progress has been made in the diagnosis and management of ectopic pregnancy, challenges remain, particularly with delayed presentation, high rates of surgical intervention, and ongoing mortality. The increasing adoption of medical and expectant management reflects a positive trend toward less invasive care, though surgical intervention remains critical in unstable patients. To reduce the burden of ectopic pregnancy further, concerted efforts are needed to strengthen early detection, expand access to medical therapy, and implement preventive strategies targeting modifiable risk factors. By integrating clinical advances with systemic improvements in healthcare delivery, the morbidity and mortality associated with ectopic pregnancy can be substantially reduced, improving outcomes for women of reproductive age worldwide.
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